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A new onocerin-type triterpenoid derivative from Lycopodii Herba
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Abstract: Objective To study chemical constituents of Shenjincao (Lycopodii Herba). Methods Compounds in Lycopodii Herba
were isolated and purified by column chromatography on silica gel column, Sephadex LH-20 gel column, and their structures were
elucidated by analysis of its NMR and HRESIMS data. The cytotoxicity of the obtained compounds was evaluated by SRB methods.
Results Seven compounds were obtained from 95% ethanol aqueous extract of Lycopodii Herba and their structures were
identified as 3-formyloxyonocerin (1), lycopodine (2), lycoposerramine M (3), 4a-hydroxy-anhydrolycodoline (4), flabelliformine
(5), B-dihydrolycopodine (6) and lycodoline (7). Conclusion Compound 1 was a new serratene-type triterpenoid named
3-formyloxy-onocerin, which showed no cytotoxicity, but could promote the glucose absorption of L6 cells. Compound 5 and 6 are
isolated from this plant for the first time.
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TCHR R CHINIFIR) MR serratene TLFF =il iy
WD AR = A A R Y, ARSER ]
H 5N AR R AT T AT, APERAS 1 AT
serratene TL3F =i LA K 6 NEVIBZRAL S, 25
HE N 3-HIBEEE- T RAE B EE (1), lycopodine (2D,
lycoposerramine M(3).4a-hydroxyanhydrolycodoline
(4). flabelliformine (5). B-dihydrolycopodine (6).
lycodoline (7). H.Ab&4 1 4 1 A8 serratene
R =0E, C I, MWK 1. &ML
KM EY) 1A YRR, B FERim .
WEM 5. 6 NE RN ZEY I 52

1 &Y 1 %N
Fig. 1 Chemical structure of compound 1

1 U5

Avence 400 #ZEILIRIC (F8[E Bruker A #]);
UV-2600 7M1 CH A S A F]D; Perkin-Elmer
341 Jig A% (2 [# Perkin-Elmer /2] ); Nicolet Nexus
470 FT-IR ZLAM'GHEAX (3£ Thermo A F]D; HEiE
TR 200~300 H G gL, 22080 R )it
BHEIRAR])D; MCI B (CHP20P, 75~150 um,
Mitsubishi Chemical Industries Ltd.)#1 Sephadex LH-20
#EZ (Pharmacia Aw]); /=GRS (ZHRE
TEEM B BR A D iG] (h AT, Halit
FIATD; 5-FRMENE (5-fluorouracil, 5-FU). =4
2R (trifluoroacetic acid, TAC). L% JI 8] B
(sulforhodamine B, SRB) &4 H Sigma-Aldrich
(B REARAR . HEEaelang, £H
Cayman Chemical A®]; —HXUIK, 13 Fightst s
HIZHBR A

NN MCF-7 4iiffe. AdE/Nufafitides A549
4019, American Type Culture Collection (ATCC); K
SUEERLZEN L6, s R AR PR A

P RR A T IRE ML), SRR %
Bt Th-F #4 E 2 N AR AR B HEY A e L
japonicum Thunb. )4 H . baA (LI2014-7Y)
IAF TR B DUR #2455 Bt

2 IEESNE

¥ 10 kg TR ERTE, ETBREES,
TN 95% £ BEA BRE kA, VIR 2 Rl G, A3 EIHREL
W EIRGRGRIRE , B P O R 4k
S0 95% L BEAIR 2 JE, Wk ER 3R, m&A T
R BERE A R

R E NG E/KIRE, HINAEEER L8
B, BT 3 LAYE s . 2 ke
S| N BT 38 B 1) 10% HoSO04 15T, 7% S5 FE
MR A 5], FE Y, H pH R4t E K pH
B, EREZK, HEKEpHENL1ELH, WOl
WA FERERKE. B8 LREE, HRKZER
BEER 82 3 Ik, KEIBEER .82, /£ TLC BRI
D EBEEE ORISR, MR B, SRESEE 2

§E AV ARE T e e, BERR B8 E F/KEEZ K,
HZEH pH R4U pH B8 7 45, WERRSEE 2,
a2, [RISGA TS AEE VIR FBETR C BR B -

AN ) B 3R BT A4S R K E I ON BT B 1 1 AN
Na,CO3 VAL, F pH 40K, B E/KZE pH
fEA 9~10. MIAFEVIAEDIRKZ, FEIEZIX,
RrBKZ, 78 TLC MREERUD /K ERE S, Bk ik
BIANE A, K EIE AR e B, IR
HENIZE, BERE 289.

YRR E (BER OBRR ) &R IE
AR AR (i (200~300) HEATHL ), LAAT k-
&2 2. 06-H R E A R (10:1:0.1. 5:1:0.1,
3:1:01.2:1:01.1:1:01) BhEEWM, LL
fE TLC MR E RIS BL, 7015 6 T N1~
N6. N6 (689 mg) drERA: s, LUA JhEE-BE R
LPE-FIR 5 1 11 0.1 ML SR RGN, 43R 3 AN
437 N6a. N6b F1 N6c, H-A N6c LH-20 &t 4lift
JEREML A 1 (11 mg).

XAEMIRE (FUNRED 1Yk IEAARER
(200~300) AE@EAT R 4>, DA -HEE- = L%
(100:1:01.50:1:01, 30:1:01, 15:1:
01.75:1:01.3:1:01.2:1:01f11:1:
0.1) BEEEVEL, 7315 5 Ml A~E. B4 (21 9)
WIS RER AT RS, A T E-BE R 2.8 — % (30 -
1:01.15:1:01. 75:1:01.3:1:0.1., 2:
1:01.1:1:01) BREEVEML, 43Rk 6 N5 B~
B6, M B3 @it LH-20 &4tk )55 21L& 2
(321 mg). C (3.7 g) H4riEit il ks il 4 5,
£y EE-BE R LBE- — 28 (1001:0.1. 5:1: 0.1,
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3:1:01.2:1:01/11:1:01) BEEEWEN, 4
% 6 M5 C1~C6, HH C6 (479 mg) i ik fihE:
i, DA BB OlE-— % (501001 &
FEVEML, ik 3 N4 Céa. C6b. Cée, Horf
C6c (170 mg) iEid LH-20 B4tk 5521k &9
3 (8mg). ClAHELFAEMLEY 5 (140 mg).
C2 %14y (369 mg) 1 LH-20 &t B e, @il
FERAE it — 20 0 85, UM -BE R O - — &
e (15 :1:0.0) SFREVEL, BEEY 4 (5mg).
6 (7mg). 7 (28mg)-
3 HMEE

EY 1. AtEPREE (FED, [o]f +19.0
(¢ 0.03, MeOH). #2#& HR-ESI-MS % i f#ES> 75
TU% miz: 493.365 3 [M+Na]* Git-51E A 493.365
8), 4 IDNMR il (R D #isg Hoor Ul
CauHs003, &% 7 MAMWAME. WNLED 1 1
H-NMR (400 MHz, CDCl3) PR rf DLW %E %] 6
IR 55 [0n1.00 (3H, s), 0.90 (3H, 9),
0.86 (3H, s), 0.76 (3H, s), 0.67 (3H, s), 0.64 (3H, 9)]. 2
WG THIES [044.84 (2H, d, J = 5.0 Hz), 4.56
(2H,d, J=9.7 Hz)], VALK 2 NMEFHKFEGES [on
4.65 (1H, dd, J = 11.5, 3.8 Hz), 3.27 (1H, dd, J = 11.7,
4.1 Hz)]. 444 Hr BC-NMR.HSQC Al DEPT i,
LG 1 1) 31 MRIFEY 6 AN (G 2 A

Sp? ZALFN 4 A spd AL IIZEO . 1 MREEIRFEE. 6
AN (GHrp 2 AR T, 12 AN E
(A 2 AR sp? LW FR L) DL 6 AL, S
BRVARIE I, G4 1 ) BC-NMR £di 5 0 =ik
&) a-onocerin2EAHALL, HERTL-EY) 1 FTRE
A& a-onocerin FIATAED) it — L M ik &4 1 1) 13C-
NMR ##, K I T C-3 (5c81.4) Al C-21 (5¢79.3)
A A SRS 2 RS, KER 73 i R 115 5 41
A& CLIEAL AL 2257 # OGS H B, 21 C-11 (9c 22.6) Fi
C-12 (dc 22.9). C-8 (Jc 148.9) Al C-14 (ic 148.5).

C-26 (dc 107.5) F1 C-27 (6c 107.2) %, HALEW 1
HA 31 M JE-FEL a-onocerin 22 T 1 NERFEERR(S
T (0c161.7). FIRZE RULAL &7 1 2 2 45
BRI R ITAR (ot A B, BILEY) 1
BT B H=H5 a-onocerin X FREEM, EREAMIE
VAT S A=Ak, %45 Bt 404 2D NMR Bl
B33 BI6F . RIE H-H COSY Elitk, el
a1 BA 5 MEEES B, B C-1/C-2/C-3.

C-5/C-6/C-7. C-15/C-16/C-17 . C-19/C-20/C-2 #lI
C-9/C-11/C-12/C-13. ¥ H-1. H-3 5 C-5, H-2
5 C-4 DL} H-9 5 C-5 A1 C-7 2 [8]ff) HMBC izfg
KEAES, WE TEAZERNETT A RERE. [FFE,

RE H-19. H-21 5 C-13, H-20 5 C-22 L} H-13
5 C-15 F1 C-17 2 [8] /) HMBC iZfE B 5 5, BE

£1 k&4 189 H-NMR #1 3C-NMR #(#E (400/100 MHz, CDCls)
Table 1 'H-NMR and ¥C-NMR data of compound 1 (400/100 MHz, CDCls)

/A OH oc BRAT OH Joc
1 1.70 (1H, m), 1.10 (1H, m) 375 17 1.19 (1H, m) 55.1
2 1.70 (2H, m) 30.2 18 39.6
3 4.65 (1H, dd, J = 11.5, 3.8 Hz) 81.4 19 1.70 (1H, m), 1.10 (1H, m) 37.1
4 39.5 20 1.70 (2H, m) 28.4
5 1.19 (1H, m) 55.2 21 3.27 (1H, dd, J =117, 4.1 Hz) 79.3
6 1.70 (1H, m), 1.39 (1H, m) 24.9 22 38.7
7 2.41 (1H, m), 1.98 (1H, m) 385 23 1.00 (3H, 9) 28.7
8 148.9 24 0.86 (3H, s) 15.9
9 1.51 (1H, m) 57.9 25 0.67 (3H, 9) 15.0

10 39.7 26 4.84 (2H, d, J=5.0 Hz) 107.5

1 1.51 (1H, m), 1.39 (1H, m) 22.6 27 456 (2H,d, J=9.7 Hz) 107.2

12 1.51 (1H, m), 1.39 (1H, m) 22.9 28 0.64 (3H, s) 14.5

13 1.51 (1H, m) 57.8 29 0.76 (3H, s) 15.0

14 148.5 30 0.90 (3H, s) 28.6

15 2.41 (1H, m), 1.98 (1H, m) 38.4 COOH 8.12 (1H, s) 161.7

16 1.70 (1H, m), 1.39 (1H, m) 245
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I B FIEAE RS A I iR HMBC B+,
H-11 5 C-8, H-12 5 C-14 Z [alf=EfE S, e
2 NGEF AL BT AR B i@ i C-9/C-11/C-12/C-13
FBOER R E—B 508 HMBC ElE, KILER T
C-3 fil C-21 #F, A B g HAh A B R HL LR
Fr—3 (2>, 1M H-3 58Em (oc 161.7) 2l
") HMBC 55K M, &% 1 1) C-3 b AFRE
C-21 AbXIFR IR IR, TR TR B, X
B H 52 41=1% a-onocerin X 5,

2 & 1/ COSY fixi# HMBC tHHXES
Fig.2 COSY and key HMBC correlations of compound 1

NOESY &7k Hs-25 [on 0.67 (s, 3H)] 5
Hz-11 [0n 1.51 (m), 1.39 (M)], Hs-28 [0n 0.64 (s, 3H)]
5 H,-12 [6n 1.51 (M), 1.39 (m)] ZIAJH %, £
C-25. C-28 FIHg# C-11/C-12 y B BUl. HHE H-5
Al H-9, H-5 il H-3, H-17 Fl H-13 DL & H-17 #1 H-21
Z A NOE HxM5%, #ig LREEFH#LT o
U] USRS RS 1 BIF A Y S5 TR AR i
i — 5, Wi iZH b S g5 3- IR IE -1 M 1 e
i (E 1),

e 2. WETLERMAK, K5 Hmik
LR-ESI-MS m/z 248.2 [M+H]* &5& BRI &
H 1N CieHsNO. 'H-NMR (400 MHz, CDCls)
d: 3.37 (1H, td, J = 14.1, 3.7 Hz, H-1a), 3.15 (1H, td,
J=12.0, 3.4 Hz, H-9a), 2.87 (1H, dd, J = 11.8, 3.0 Hz,
H-4), 2.64 (2H, dd, J = 13.2, 3.1 Hz, H-9b, 14a), 2.52
(2H, ddd, J = 17.8, 15.3, 5.6 Hz, H-1b, 6a), 2.24~
2.16 (1H, m, 6b), 2.08 (2H, ddd, J = 18.7, 11.3, 2.7
Hz, H-3a, 7), 1.88~1.79 (2H, m, H-2a, 10a), 1.78~
1.66 (3H, m, H-8a, 10b, 11a), 1.64~1.53 (3H, m,
H-3b, 11b, 12), 1.48~1.40 (1H, m, H-15), 1.36~1.31
(1H, m, H-2b), 1.24 (1H, d, J = 10.0 Hz, H-8b), 0.88
(1H, d, J = 5.3 Hz, H-14b), 0.86 (3H, d, J = 6.2 Hz,
H-16); 3C-NMR (100 MHz, CDCls) &: 213.7 (C-5),
59.7 (C-13), 47.2 (C-9), 46.6 (C-1), 44.9 (C-12), 43.2
(C-14), 43.0 (C-4), 42.9 (C-6), 42.8 (C-8), 37.0 (C-7),
26.1 (C-10), 25.4 (C-15), 25.2 (C-11), 22.9 (C-16),

19.5 (C-3), 18.9 (C-2). LA %4 55 sCih e b — 1131,
ffi 2 %A A4 lycopodine.

WEY 3: REBTETM AR, K3 Hk
LR-ESI-MS m/z 286.2 [M-+Na]*4 & ik 5 i &
HAF N CieH2sNO2. tH-NMR (400 MHz, CDCls)
5: 4.22 (1H, td, J = 2.8 Hz, H-11), 3.52 (1H, dd, J =
6.8, 2.8 Hz, H-9a), 3.50~3.47 (1H, m, H-4), 3.36
(1H, m, H-1a), 3.31 (1H, dd, J = 10.1, 5.5 Hz, H-6a),
2.63 (1H, dd, J = 13.2, 3.9 Hz, H-14a), 2.56 (1H, dd,
J = 14.4, 4.8 Hz, H-1b), 2.47 (1H, ddd, J = 12.1, 4.4,
2.6 Hz, H-9b), 2.36~2.31 (1H, m, H-7), 2.16 (1H, dd,
J = 145, 1.5 Hz, H-6b), 2.08~2.00 (2H, m, H-3a,
10a), 1.87 (1H, dd, J = 8.8, 4.8 Hz, H-2a), 1.78~1.73
(1H, m, H-10Db), 1.68 (1H, d, J = 12.9 Hz, H-8a), 1.52
(3H, dd, J = 16.4, 8.5 Hz, H-3b, 12, 15), 1.40 (1H, d,
J = 13.6 Hz, H-2b), 1.28~1.23 (1H, m, H-8b), 0.86
(1H, m, H-14b), 0.85 (3H, t, J = 6.0 Hz, H-16);
3C-NMR (100 MHz, CDCls) §: 215.8 (C-5), 69.8
(C-11), 59.2 (C-13), 47.5 (C-1), 47.5 (C-12), 45.8
(C-4), 44.9 (C-6), 44.1 (C-8), 43.6 (C-14), 41.5 (C-9),
40.0 (C-7), 35.3 (C-10), 25.5 (C-15), 22.8 (C-16), 19.8
(C-3),19.3 (C-2). LA & 5 Clifons b —2 4,
EZALE YN lycoposerramine M.

WEY 4: KEBTEMAK, K3FmE
LR-ESI-MS m/z 284.1 [M-+Na]*4h & kit EE i &
H1 7N C16H23NO2. tH-NMR (400 MHz, CDCls)
5: 5.67 (1H, d, J = 4.9 Hz, H-11), 3.14 (1H, dd, J =
14.9, 6.3 Hz, H-6a), 2.86 (1H, dd, J = 12.2, 3.7 Hz,
H-1a), 2.83~2.75 (2H, m, H-7, 9a), 2.56 (1H, dd, J =
11.4, 6.3 Hz, H-9b), 2.46~2.37 (2H, m, H-1b, 10a),
2.28 (1H, dd, J = 15.2, 1.4 Hz, H-6b), 2.13 (1H, dd,
J =129, 3.7 Hz, H-14a), 1.97~1.93 (1H, m, H-10b),
1.91 (1H, dd, J = 8.4, 5.6 Hz, H-2a), 1.89~1.85 (1H,
m, H-3a), 1.82~1.76 (1H, m, H-8a), 1.70 (2H, ddd,
J =18.6, 11.0, 4.8 Hz, H-2b, 3b), 1.60 (1H, ddd, J =
10.8, 7.2, 4.4 Hz, H-15), 1.26~1.22 (2H, m, H-8b,
14b), 0.87 (3H, d, J = 6.2 Hz, H-16); 3C-NMR (100
MHz, CDCls) ¢: 210.6 (C-5), 139.7 (C-12), 118.9
(C-11), 75.3 (C-4), 63.5 (C-13), 46.6 (C-1), 45.0
(C-9), 44.0 (C-8), 43.3 (C-6), 40.5 (C-7), 34.2 (C-14),
25.8 (C-10), 24.7 (C-15), 23.7 (C-3), 22.0 (C-16), 20.1
(C-2). LA FHRE SCHRAT L — 20, HiE ik &4 4
“A 40-hydroxyanhydrolycodoline .
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&Y 5. AtE & (FED, K75 #F ik
LR-ESI-MS m/z 264.2 [M+H]*, 45 &t EE#H &
Hr 73N CieHasNO2. tH-NMR (400 MHz, CDCl3)
J: 3.84 (1H, td, J = 11.6, 4.0 Hz, H-1a), 3.39 (1H, dd,
J = 14.0, 3.7 Hz, H-9a), 3.33~3.24 (1H, m, H-6a),
2.57 (2H, ddd, J = 7.9, 5.1, 3.3 Hz, H-14a), 2.53~
2.40 (1H, m, H-9b), 2.23 (1H, ddd, J = 18.7, 11.9, 5.1
Hz, H-7), 2.17~2.12 (1H, m, H-6b), 2.12~2.06 (1H,
m, H-3a), 2.04~1.92 (1H, m, H-10a), 1.93~1.83
(1H, m, H-2a), 1.78~1.64 (3H, m, H-8a, 10b, 11a),
1.56 (1H, dd, J = 13.4, 4.2 Hz, H-3b), 1.52~1.34 (3H,
m, H-2b, 12, 15), 1.33~1.23 (1H, m, H-8b), 0.94 (1H,
t, J = 13.4 Hz, H-14b), 0.82 (3H, d, J = 6.1 Hz, H-16);
3C-NMR (100 MHz, CDCls) §: 211.1 (C-5), 79.8
(C-4), 58.9 (C-13), 49.2 (C-9), 46.2 (C-12), 46.2
(C-1), 44.8 (C-14), 43.1 (C-8), 39.4 (C-6), 36.8 (C-7),
27.3 (C-11), 25.7 (C-10), 25.6 (C-3), 25.3 (C-15), 23.2
(C-16), 17.0 (C-2). LA - Hd 55 sClifoxt b — 26,
EALEY 5 N flabelliformine.

EY 6: WEOTEMKA, K505
LR-ESI-MS m/z 250.2 [M+H]*, &5 &b Eds
W H o 7R CieH2NO. H-NMR (400 MHz,
CDCl3) 6: 3.95 (1H, t, J = 6.1 Hz, H-5), 3.44 (1H, td,
J=13.9, 3.6 Hz, H-1a), 3.16 (1H, td, J = 12.1, 3.2 Hz,
H-9a), 2.61 (1H, dd, J = 13.3, 5.8 Hz, H-14a), 2.55~
2.45 (2H, m, H-1b, 9b), 2.32 (1H, ddd, J = 12.3, 5.4,
2.8 Hz, H-4), 2.12~2.02 (1H, m, H-2a), 1.96 (1H, dt,
J=14.9,10.2,5.2 Hz, H-7), 1.82 (1H, dt, J = 12.1, 8.1
Hz, H-6a), 1.77~1.63 (4H, m, H-3a, 8a, 10a, 11a),
1.50 (4H, ddd, J = 17.0, 16.4, 11.1 Hz, H-3b, 6b, 10b,
11b), 1.40~1.31 (2H, m, H-15), 1.26 (1H, dd, J =
12.4, 3.6 Hz, H-2b), 1.19 (1H, dd, J = 12.5, 4.9 Hz,
H-8b), 0.86 (3H, t, J = 8.7 Hz, H-16), 0.77 (1H, t, J =
12.8 Hz, H-14b); C-NMR (100 MHz, CDCls) ¢: 68.4
(C-5), 55.1 (C-13), 47.2 (C-9), 46.9 (C-1), 45.6
(C-12), 42.9 (C-14), 41.8 (C-8), 35.4 (C-7), 33.7
(C-6), 32.5 (C-4), 26.4 (C-10), 24.8 (C-11), 24.0
(C-16), 23.5 (C-15), 23.4 (C-3), 20.5 (C-2). LA %k
5Cmkxs bt —20, #hEtk &4 6 4 B-dihydro-
lycopodine.

wEW 7. HOTERH K, K5k
LR-ESI-MS m/z 286.2 [M~+Na]*, 45 &5 it B i e
HArF A CeHsNO2. IH-NMR (400 MHz, CDCl3)

8: 3.27~3.15 (2H, m, H-1a, 9a), 3.03 (1H, s, OH),
2.95 (1H, dd, J = 11.7, 3.4 Hz, H-4), 2.63~2.54 (2H,
m, H-1b, 6a), 2.45 (1H, dd, J = 14.6, 5.3 Hz, H-1b),
2.34 (1H, dd, J = 16.6, 1.9 Hz, H-6b), 2.25 (1H, d, J =
8.6 Hz, H-14a), 2.18~2.12 (1H, m, H-11a), 2.12~
2.02 (3H, m, H-3a, 7, 8a), 1.98~1.83 (3H, m, H-2a,
3a, 10a), 1.74~1.66 (1H, m, H-3b), 1.63 (1H, ddd, J =
13.6, 5.0, 1.9 Hz, H-15), 1.54~1.47 (1H, m, H-10b),
1.37 (3H, ddd, J = 8.7, 5.1, 3.0 Hz, H-2b, 8b, 14b),
0.88 (3H, d, J = 5.7 Hz, H-16); *C-NMR (100 MHz,
CDCl3) : 212.5 (C-5), 69.5 (C-12), 61.5 (C-13), 46.2
(C-9), 46.1 (C-1), 44.2 (C-6), 43.2 (C-4), 40.7 (C-7),
35.9 (C-14), 35.6 (C-8), 30.2 (C-11), 24.3 (C-15), 22.6
(C-16), 20.7 (C-10), 19.6 (C-3), 17.7 (C-2). LA L-%dE
5ifxt bb—208, #fE ik &4 7 24 lycodoline.

4 HYEME

4.1 BN E I

KH SRB VER-20L, K T #H 4L A% MCF-7
S AT ASA49 At fr AR K AMHIAE FH . 5-FU J9BHPEXS
MR, R A AR, REEE A S 10%)6
413 RPMI 1640 15 i 40 Mk BE 2 2 X 104
ANImL, AZIRERFL 190 uL 402 R E 96 FL1
M, 37 C. 5% CO2 1535 24 ho 254t FE 5L N
A 10 puL FE ISR (AR IR FE AL &8 5 pg/mL;
BAEYIRN 50 pg/mL), FHMEZPIFLINAN LR Bk
N5 pg/mL ) 5-FU BEATALEE: X HEFLINAN & S5 44
TR 3L, 37 “C. 5% CO. %537 3d. Frkks
FR3E, N 100 pL 4 °C Tii¥4 ) 50% TCA [ & 4 i -
JeE 5min, SRGFEE 4 CHE 1h, (Bl E
W, ZETR/KBESR 5 IRERR TCA, 3T h,
FLIIA 0.4% SRB ¥R 80 uL, = iR 44t 30 min. 3
P, 1%EEFE TG b Ik KRR 454 1) SRB, o
S, N 150 pL 10 mmol/L Tris-base (pH 10.5)
AR, WORIR T 2% EIRY 5 min. M5 BEFR{X 2 510
nm WERE (A (B AR A o5 4 i AR A0
il .

AEKNH = (A e — A sn)(A s — A 211)

FEEXTHE 5-FU XJ 2 R[4 Mo i 22 53750
47.5%. 73.0%. Z5RFH 7 MEEPRTX 2 Fham i
4170 S AT
42 PEVEEMEGIE

18 F 2-NBDG i % b < thm i A A1) & 4 i
WA 1~T7 S 75 AT LUGEiE L6 20 A fr 88 47 B R i
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BAENREKREER L6 41 & 2% FBS 1)
o-MEM $577 35, B0 24 h ik 10K, BLR59% 7 d,
fRff L6 4ifoANVE M. 2 5K b i g
HI L 1X 104~5X 10* N/FLI % 0+ 2 €5 96 FLAR
W, BAEFLIIA 100 uL [ a-MEM 55 37 205 & 41 i
12 h E RN . e B R . — H BUNICRE P et
JRZH AN 2540 (30 pg/mL), #4H¥ 3 MEFL. G
A KFRE R L6 4HA NN 100 uL &4 2-NBDG LA &
%259 (30 pg/mL) Y o-MEM R5983E, FEIR RS
FAEHIEE 30 min. 30 min 5 96 FLAREE 50l
W 400X g 2F R0 5Smin, FE EER, 2
J& BT A 4 FL I 200 uL X7 S g2 v, RIS
AR AT, =I5 R B O HLAE 400 X g IZE R
O 5 mine FEIRFGZMIERE, ML iA
100 pL BRF & 4TIk 7« 182 B FOLBFAR X AE 485 nm
WOR KA 535 nm KRG X% FLAH M A 2k
P10 4 B (1 2 G5 B AT A AR e S o BHE
X FEOOUNORT L6 298 i P4 80 260 08 R A0 1 (5 25CH
35. ZHEW, WG 2~6 FUHH =ik
B LG A RE RO AR A A AR Y,
B A BERETE T
5 BREES5RE

AT AR Yo A 7555 2 PR BIF 3 S A R AR
F g e, WO AR R i A, ARG
MAZEE AR ORI L AR R =, FEx itk
H VAT T AN EE R A AR OE PR, EAR L
FIB A% = 0 B AN R A0 P, (B AT
o A 757 B (A 2 B RS MR A S — 2 4R S AE
o 2T R X 1% = B4 HEAT B A 1 DA K
TRPC {218 18 1 il 77 97 346 55 7 ThD RO 9

HEAR FIHHEHFERARAEEFEF R

S 30k
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