© 2474 ¢ ¢ % Chinese Traditional and Herbal Drugs 35 48 % %8 12 3] 201746 A

FREXER PRI PURER RAFI R

Bk, AbhmY, EgEm, 2 OB B %3 EF
é%@%{#ﬁ?’&%ﬂii% = B 650500

B ERR R0, =5 BY 650500
EERREE=INBER amMA M, =/ BY 650031
EHERIRZE =MIRER Emiairhl, =/ BY 650031

4

bl S e

W E:. BB BITRY Usnea diffracta T IMNA YR EATR T RSN E R HAERINE. A% KH MTT %
DUAS [R) Jo 34 B 1) 7l B A TR P IR 8 JB T XWLC-05 41 HJr‘%':? HepG2 41/id. FLAME MCF-7 4o s bt DA
2 AR S A7 AR AR TR RN HepG2 40 R SR B R 15 VE A s Jl i B DAL e B AR 2047 Ak A TR AR IR o6 MCF-7 4t i R e ik
MIsm. R  JREARR PR W25 % XWLC-05. HepG2. MCF-7 41 (s, HARANpURER B B IMENCER,
X 3 BRI AN BRI S (ICse) 4> F)ok 8.818. 11.905. 13.328 pg/mL. 775 AR H 5 3= RO HepG2 41T Gy/G, .
FEDS 3 #T#3 8) MCF-7 41 i 22 A5 50K T 1.5 16 mRNA 45 2 394 4, b 1605 A~ F i, 789 AN L. i AREKERH
BE R IRMFA B B8], HEATR RGP TE, SR ML AT 85 1815 40 i 8 B0 R0 2R (s =l o oK

KR AR REAKMREER DUMREEYE: gUME R R

PESES: R285.5 XHERFRRRS: A XERS: 0253 -26702017)12 - 2474 - 07

DOI: 10.7501/j.issn.0253-2670.2017.12.017

Anticancer effects and mechanism of methyl haematommate
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Abstract: Objective To study the in vitro inhibitory effect of methyl haematommate (a new bioactive compound in Usnea), on the
Xuanwei lung cancer cell line (XWLC-05), Hepato carcinoma cell line (HepG2), and breast carcinoma cell line (MCF-7), and
investigate its mechanism. Methods MTT assay was used to determine the inhibitory effect of methyl haematommate on the three
cancer cell lines at different concentration (2, 4, 8, 16, and 32 pg/mL). Cell cycle of HepG2 was analyzed by flow cytometry (FCM) and
microarray assay was used to identify the differentially expressed gene profiles in MCF-7. Results MTT results showed that methyl
haematommate could significantly inhibit the proliferation of cancer cells, and the inhibition was concentration-dependent. ICs, values
of the compound were 8.818, 11.905, and 13.328 pg/mL in XWLC, HepG2, and MCF-7 respectively. Cell cycle analysis indicated that
methyl haematommate could arrest cancer cells at Go/G;. Totally 2 394 mRNAs were significantly regulated by the compound in
MCEF-7 (fold change > 1.5, P < 0.05), of which 789 were up-regulated and 1 605 were down-regulated. Conclusion Methyl
haematommate is isolated from Usnea diffracta for the first time, and it shows inhibitory effects on hunman cancer cell lines in vitro.
MAPK pathway and Gy/G, arrest might contribute to the anticancer effects of methyl hematommate.
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IREACTR BRI 58 AR IR, RN B0 41 DMSO
WFHINHRZ] . DDP (1 pg/mL) FHYEXT M. & 15
FEAATP AR AR TR 72 h JE, WO, LIS
10% MTT(5 mg/mL) ) DMEM/F12 £57%# 200 pL,
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DL 1, PREFITE] N 15.423 min (IR IR EAKIR
FE, LR 40 98.357%.
3.2 FRERERBEAIKRIMIBEEME

TRAATR G /3 AIAE 24 4. 8. 16+ 32 pg/mL
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1 FREREKPERN HPLC
Fig.1 HPLC of methyl haematommate

F1 FERBRPENTEAZABKIERINEIER (X+5,n=8)

Table 1 Inhibitory efforts of methyl haematommate on different human cancer cell lines (x +5,n =8)

i ol } XWLC-05 HepG2 MCF-7
(ngmL ) AfH /% AfE IR/ % AfE 3%
DMSO 0 0.696+0.045 — 1.23440.058 — 0.78740.010 —
DDP 1 0.501+0.008"" 28.20 0.678+0.011"" 45.05 0.503+0.004"" 36.07
7 A TR 2 0.667+0.015" 4.15 0.980+0.035" 20.54 0.720+0.023" 8.58
i 4 0.605+0.010" 13.07 0.975+0.016" 20.98 0.652+0.018" 17.18
8 0.402+0.015" 4228 0.807+0.020"" 34.60 0.533£0.012"" 32.22
16 0.127+0.004" 81.77 0.537+0.015" 56.50 0.368+0.004" 53.21
32 0.034+0.005"" 95.13 0.279+0.023" 77.34 0.165+0.003" 78.96

5 DMSO #iLk4:: "P<0.05 P<0.01
"P<0.05 "P<0.01 vs DMSO group
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TCEIFAM o AR AR FHBR 2, Bl TR B BS
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Fig. 2 Effect of methyl haematommate on growth of XWLC-05 cells in different doses

Fz2 %Y HepG2 ZMMAHNH (X£s,n=3)
Table 2 Cell cycle distribution of HepG2 cells of each group (x =5 ,n=3)

Y13 p/ ; 20 L /%
(ug'mL™) Gy/G, S G,/M
DMSO 0 62.0541.45 25.8240.06 12.124+1.40
IREATE 5 16 79.96+2.23 16.14+5.56 5.85+0.80
5-FU 5 28.8843.08 71.1243.08 0

F 2 G EIR, 5-FU 41 S #ALH M AT &5 10 bl A
DMSO 2153 TFm, AR 7E S 1, X5 5-FU
IVEBLEIAERE, BEIA SIS 25 F AT 5E . HepG2 4
WA AR FERER R, 4T Go/Gy #4H
W E =T DMSO A, 1M S BT Go/M AT 4H i %
KT DMSO 41, i BH 7% 2 AR Y I 7 18 5 &40 it ) 34

P RE R, KA RIS E Go/Gy #H, N S
WA R D, BRI N 2 4.
34 ERGRERERERSH

FREARER P45 DMSO 41H#, MCF-7 4
EREHRT 1.5 MEZEEREFFA 2 3944 (P<
0.05), 1605 AN, 789 N L, RHIZER
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Table 3 Significantly altered genes in MCF-7 cells after methyl haematommate treatment

B PR A4 TR Eo i {5 A% A3 i3
PLCp4 phospholipase C, beta 4 4431 30
JAK2 Janus kinase 2 2754 15
GSK3p glycogen synthase kinase 3 beta 2 535 8
PIK3Ca phosphatidylinositol-4,5-bisphosphate 3-kinase, catalytic subunit alpha 2441 12
PIK3CB phosphatidylinositol-4,5-bisphosphate 3-kinase, catalytic subunit beta 2441 12
CREB1 cAMP responsive element binding protein 1 2177 7
ENTPD3  ectonucleoside triphosphate diphosphohydrolase 3 2165 38
PCNA proliferating cell nuclear antigen 2 040 8
CDK2 cyclin-dependent kinase 2 1255 15
PLK1 polo-like kinasel 1230 5

3.5 BEETHESEBRSH

oA R H R WA H R A B Ckyoto
encyclopedia of genes and genomes, KEGG) J& &4t
SR EER CRILGRAS™ ) MG R FEPIThRe. A&
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i I N1 Y NI 1)1 S R I E 7 I = N
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FM 2531, 5K WK 3. I 3 w45, 1551k
FHEL R ZR P i T (1) 3 NI by 22 R 5 AL B T
i (MAPK) JEEG. 40O IEEE. 40005 i,
3 AN RIS K 304 224 20, Kb b
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4 e
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0 B DL R B S S T R A K

ARSI 8 J 3 B IR BLAK I FH RONS AN (i) 1) 9 4
BA @ e, 4kl 32 pg/mL i, %)
XWLC-05 4 [l 3L 2] T 95.13%, AH[F i
WRE X MCF-7 41 Maii % 147 78.96%. it B
XWLC-05 40 Xt iR J2 AR H I A U, g 2R
TERE RIS A AT i 2 T — D I0E, JRA
AR F R RE BLEAE T I A OG5 5l s . s
4 M ) R B AT AN TR A B, X BT
FOHOB A ot TR 2 B 250 40 1 9 R v 1 23
THURI K 2 Fhan i 5 3R 2 8 A R P X, A
T WA AR R AR LA 75 55 1 755 40 ffa &)
W F0HIGH MR AT DG, ARSI SR Ut A A
DT A AT PG40 e B IR s o 45 S IR
TREACTR S F Z AN B T Go/Gy 1, kN
S I Mo B R, BEL AN P A 2203 243,
AT A A G 5 . EH A0 AL AN TR JE S AR
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Dbz AR, X E AT & A
(CDKs) &y, 0k 4 v 1 >k 1 40 e il 40

MIEDRES B 0 28 S 2k A R I, Ao JEIR Hh
AR 22 96140 o 390 2 R T A L R (A eyelin B2
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Yellow nodes indicate that these pathways harbored both upregulated and downregulated genes related to the pathways and blue nodes represent the

downregulated pathways; Lines indicate interactions between pathways, where pathways indicated by the arrowhead are regulated by the pathways

located at the arrow tails

3 FESEBREEXAMLE
Fig.3 Pathway network (path-net) analysis of MCF-7 cells after methyl haematommate treatment
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