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Abstract : Six kinds of extraction methods, including 60% ethanol at room temperature,60% ethanol at 70 “C water-
bath,95% ethanol at room temperature,95% ethanol at 70 °C water-bath,95% methanol at room temperature , 95%
methanol at 70 °C water-bath were used for the extraction of Usnea diffracta Vain fraction. The crude extracts were then
further extracted by 80% ethanol ,and the ethanol extracts were finally fractionated by chloroform to obtain sample A, B,
C,D,E and F,respectively. The yield, antitumor activity and HPLC chromatograms of 6 samples were then compared.
The HPLC chromatograms of 2 purified bioactive compounds( compound a and b) were used for the identification of bio-
active peaks. Our results showed that ethanol ,not methanol , can effectively extract bioactive compounds a and b. Sample
B showed the highest inhibitory rates both against Hela and T-24 tumor cell lines(81.17% and 88.56% at 40 pg/mL,
respectively ) . Present study indicated that extraction method and extraction solvent significantly influenced the bioactivi-
ty of sample. 60% ethanol at 70 °C water-bath was the optimal method for the extraction of the antitumor bioactive frac-
tion among the 6 methods.

Key words: extraction method ; antitumor activity ; bioactive fraction;high performance liquid chromatography
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1000 g/ 4y , #4218 4000 mL $2EUHE AN 1000 g HiAH K
) EE B, 4331 2R FH 60% £ B2 i (60% .12 70 °C K
W .95% LR 95% L E 70 CRIE L 95% H
P2 e \95% HIEE 70 CoKif 6 Ff T ZEdEAT 4 L, &
SEHEHLS W, 4306 TSR IO, IBUT R 4 TR AR

) AMH,

HLEE W 3 I A > ali e K 35 20, 7 BE OB HE
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3.1 AEREBEHXFERAZI
6 FHEURIE T, 55 1 kg T HIACK ARSI FE

AhE S 9.70.,10. 13 19, 17 ,26.20.,22.20 ¢
#130.83 g, HI5 %4 0.97% .1. 01% . 1. 92%
2.62% 2.22% f13.08% , F>D>E>C>B>A,

x1 TRAEGTRINERGENZERLR(PE)
Table 1  The discrepancy of P value compared among different samples

A B C D E F
A - 0.852 0.001** 0.000 " * 0.000 " * 0.000 " *
B - - 0.002* " 0.000 * * 0.000 * * 0.000 * *
C - - - 0.009 * * 0.206 0.000 " *
D - - - - 0.103 0.064
E - - - - - 0.003 " *

A, * P<0.05,* ¥ P<0.01,
Note ; Comparison between groups, * P <0.05, " * P <0.01.

A 1 &5 5 nT L AR R EOA T, AR R 4 B
BERT TR RE R B>A,D>C, F>E, G HE )
ZEOYHTRT LSD K6, bR TAESY A 5 B Z [a]15R 22 5
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HAG 2 (P <0.05) o AH A4 Uk, AN TR
V) AR R L A A S i E > C > AF >
D > B, ZHLR 2 Jy 22401 F1 LSD K5, Bk T AF i C
FME Z[a].D fl F Z 813522 518 A it % &
M FERMAECASEBSDUKBSF 28

BHAG =8 X, 6 &I a5 R R0
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2,70 CHGE > FiRAHRE,
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6 Pl SRR M A B .C.D E F fEHk K
0.2.5.5.10 .20 F140 wg/mL B, X A2 %598 44 Ffd ik
Hela FIA % 0698 40 MO Ak T-24 (%) 3% B8 40 i 4/ FH 25
WE2 %3,
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Table 2 Inhibitory effects of samples on Hela cell line( % )
415 5 & Dose( pg/mL)
Group 0 2.5 5 10 20 40
DMSO 0 0 0 0 0 0
A 0 0.57 -2.45 0.29 0.54 46.06%
B 0 3.13 1.42 4.22° 0.44 81.17* "
C 0 1.92 1.30 3.06 1.49 33.10" "
D 0 1.21 1.27 5,12 2.28 10.852
E 0 -11.67 -6.28 -6.07 7.71 -3.88
F 0 -18.38 -12.22 9.94 -7.63 5.79

T SXHRALHER, * P <0.05, " * P <0.01(JF243H7) 5 P <0. 0083 (BAIGE) o
Note : Compared with control, * P <0.05, * * P <0.01 ( variance analysis) ; ® P <0.0083 ( Rank-sum test).

DDP (3 M) FHPEXT B4 X Hela (490 1 22
10.52% , 22 5 BA G L (P <0.05) , $EH] 52

Bk fpnTEE, R 2 45 AT A A B C.D EF
TEHTE N 2.5.5.10 FI 20 pg/mL B4 Hela $75 410
HIVEFAARIIE . 7540 pe/mL B, BREES E F 41 K
fir A B C.\D Xt Hela 32745 254k i 0/ I , 40 81
AN 40.06% 81.17% 33.10% ,10.58% [ P <

0.05 (HLE R 7 2250 H7) P <0. 083 (BRAIFGLS ) |, 4
wn B A AR R R o

DDP (3 M) BH X BB 2 %5 T-24 f 30 6K
12.03% , 22 57 HA G E L (P <0.05), f#E3
LRI, KRS A B C.D E F X T-24 ()3 {41
YEHIYS Hela 25000, FE MR FE Ry 40 pg/mL B, B0 A
B.C.D %f T-24 {42455k 76.90% 88.56% .
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F3 HmXEMEMERK T-24 £RIBER (%)
Table 3 Inhibitory effects of samples on T-24 cell line( % )

g # i Dose (wg/mL)

Group 0 2.5 5 10 20 40

DMSO 0 0 0 0 0 0
A 0 -1.14 0.23 -3.19 -11. 81 76.90 " *
B 0 1.37 -0.60 4.01 -15.29 88.56" "
C 0 -11.42 -12.47 -12.37 -18.91 75.08%
D 0 -6.51 -11.99 -6.66 -18.50 35.15%4
E 0 -16.71 -12.88 -12.02 -20.24 5.48
F 0 -12.32 -17.26 -18.56 -37.84 -7.92

T AR HRE, * P <0.05, " " P <0.01 (743 H7) 5 2 P <0.0083 (B A1)

Note ;: Compared with control, * P <0.05, * * P <0. 01 ( variance analysis) ; ® P <0.0083 ( Rank-sum test)
R G MR Le B 22 5] A BE A ok, Y R IRCZH X Hela i1 T-24
BAGI R XIP <0.05(HHNERIT273) P < BB U A s R

75.08% 35.15% , H:A

0. 083 (B ALY ) |, #Eah B A I focik

A B 72 h ), WACEE T LY R X R A 40

Fedl AB.C\D EF 7E¥JEJy 40 ng/mL XF A JA KR4, 4L S0 W] A8 4L, Hela Sy 2 A 78,

B SR AN A Hela FIAJES e Jes 40 B bk T-24 (44441
HO(E I HIVE R RS F 34 R :B>A>C>D >E>F,
CEHEEUAE Y BAT 2 A R A kg 1, e
60% 1% 70 CRKIBHREUIHBA 4 43 %) Hela FI1 T-24  S2m 2558 0L 1 & 1,

DMSO DoP A B

c D E F

1 TREHFGRIT Hela PhEEL AL ASHI R0 (40 pg/mL)
Fig. 1 Effects of different samples on the growth of Hela cells(40 pg/mL)

c D E F

B2 AREAESX T-24 PR SR#NE (40 ne/mL)
Fig. 2 Effects of different samples on the growth of T-24 cells(40 pg/mL)
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E FEHE H 40 g/ ml I A1 S5 R0 945 B i F I, 3L
FRE A LB RO B I TE G 2 40 S P
A R E TS AN, BE R E 4RO AT —
I, FES F AR A ER

HIFE 2 H9%5 SR 0] UL A % T-24 HOZ45R 5 Hela
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BAT i, FEIU AR A YA S I R
B, I R A e A TS 5 TR B R F A AR ]
5.
3.3 HRNEEELR
3.3.1 Gt AMMkL

M 230 nm, AEE K 40 C, K 0. 8 ml/
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Zo LAY a Fl b X} Hela A4 {440 358 (8 300 i 4 45
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F4 ALAEWaFb W ASTEMAMK Hela BYERKIMEER (% )
Table 4 Inhibitory effects of compound a and b on Hela cell line( % )

74 Dose( wg/mL)

20 51

Group 0 2.5 5 10 20 40
a 0 18.73 41.24 79.10 99.48 99.62
b 0 4.08 12.81 22.29 31.65 72.06
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Fig.3 HPLC chromatograms of bioactive compound a and b
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Fig. 4 HPLC chromatograms of samples A-F
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Table 5 HPLC chromatogram characteristics of Bioactive fractions
W featy R VTIP3 Pealk areas
No. Compound  Retention time A B C D E F
19 b 35.840 22347149 34194340 41216937 40315638 9305441 10365896
32 a 70.717 5686981 13884498 15888924 29259985 4307103 6034135
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