¢EH 202418 $52% B2 Chinese Traditional and Herbal Drugs 2021 January Vol. 52 No. 2 * 335

EERP 1 NS RE=GEEH

& SR BHEEY, BN, BRA L HF#% 1, Muhammad Daniall, £ Y, ZIRAFFE
1. AR BRI R 2% R RIGZA0E R R ERsEs =, Wim K> 410208
2. W PR K FEZ R PSRRI TR, WiE Ky 410208

i E: BY TAEEFHEY ST Rosa laevigata ARG . F53E KA. Sephadex LH-20. ODS i, &
Sh 0 ST A A B AN A, ARE A R R AR e (S ISR, JREH MTT 5 B B A & 00 N 5 S
HeLa. A Bl BGC823. A4/ HCT-116 [ A HepG-2 41 f 40 M 35 0% PEHEAT K I . 455 M MR 2 B By b
AT 9 MEEY, A%EEN 20,38, 110,190-P0FHE 5 IR-12-45-28- R IR -B-D- ML I AT LR (L), BRISHBIR (2).

2a,3B,190- =F25E 1 J5-23- - 12-1#-28-JR1R-B-D- ML Mg AT 41 MRS (3). BF 4 (4D, WA FL (5). 20,3B,190- =FRHEFFHIR-12-
Jfi-28-FRTR-B-D-ML W & A SE R (6). MERTR (7). B-REEE (8) FJLAKE (9); HAib&M 7 % BGC823 J HelLa 4 fEH)
LHINFIIREE (1ICs0) 23514 19.0 A1 19.6 umol/L, {L&4) 8 X BGC823 A Hela 40 ft) 1Cso 4351 16.2 F1 15.8 umol/L.
it WEW LAY, N T B, AW 3 NERMZEY AR, (&) 7 F1 8 X BGC823 K Hela 4H
JE S 7 H o S R 1) 4 RV T

XHEIR: SR R UMRAL=NE ST R MOKE: JUMERiE M

FESAES: R284.1 XEkRERE: A XEHRS: 0253 - 2670(2021)02 - 0335 - 06

DOI: 10.7501/j.issn.0253-2670.2021.02.005

A ursane type triterpenoid glycoside from roots of Rosa laevigata
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Abstract: Objective To isolate and elucidate the constituents of the roots of Rosa laevigata. Methods The constituents were
isolated by chromatography on silica gel, Sephadex LH-20, ODS, semi-preparation HPLC and recrystallization. The structures were
elucidated based on the chemical evidence and spectroscopic data, and all compounds were evaluated for cytotoxic activity on Hela,
BGC 823, HCT-116 and HepG-2 cells by MTT assay. Results Nine compounds were obtained: 20a,3B,110,190-tetra
hydroxyurs-12-en-28-oic acid-p-D-glucopyranosy! ester (1), euscaphic acid (2), pinfaensin (3), rosamultin (4), niga-ichigoside F1
(5), arjunetin (6), betulic acid (7), p-sitosterol (8), catechin (9). Compounds 7 and 8 showed cytotoxicities against human gastric
cancer cells (BGC 823) with the ICso values of 19.0 and 16.2 umol/L, respectively, and on human cervical cancer cell lines (Hela)
with the ICso value of 19.6 and 15.8 umol/L, respectively. Conclusion Compound 1 is a new triterpenoid glycoside and named as
jinyingzhinoside, compound 3 is isolated from R. laevigata for the first time, 7 and 8 show moderate cytotoxicities against BGC823
and Hela cells.
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S PR O 3% R ¥ Bk B A ) 4 7 Rosa
laevigata Michx. [URRENHRAZ, TEIRRR. . 1, F2
TSR R iR S, ARG, Big. by
TR, TIRIRE. ATE. A NEERY, BARZGEEE
DR, HEAME. JiR. Wk, S5
REZER Y E BN BT SRR IR, A
T BT R AR ST R AR, ASEaixt
SRR A BATIR A GE, W Z B b 43
BAHT 9 MEY (F L, SAl%EN
20,38, 110,190 PUFAHE 1 F5-12-45-28- 72 TR -B-D- ML I ]
HIFEILRS (20,3pB,110,19a- tetrahydroxyurs-12-en-28-oic

acid-B-D-glucopyranosyl ester, 1) Ef #9458 (euscaphic
acid, 2). 20,3p-,19a- =85k & 75-23- 1% -12-4%5-28-
FRIR-B-D-ML M A HEIERE (pinfaensin, 3). B35k
H (rosamultin, 4). 7% %5# F1 (nigaichigoside F1, 5)-
20,3B,190- = F FE 5 U -12- )i -28- FR 12 -B-D- AL I
EiFESERE (arjunetin, 6). MEARER (betulic acid, 7).
B-#+ il (B-sitosterol, 8) F1JL7Z (catechin, 9).
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W, a3 E N ZEA I B3] 16
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Fig. 1 Structures of compounds 1—9
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AN (EETEBERHE AT G1314F A%
AR LSRR (S8 B 2SI A 7D ; ZORBAX
SB-Cg il % 4E (150 mmXx 9.4 mm, 5 pm, %
R, HEOIERER G. GFss (FHHALT
] HEEEREER (100~200. 200~300 H, &5
W VEAL T ) Sephadex™ LH-20 CFi #t GE
Healthcare Bio-Sciences AB ‘A @] ); A1k, — & H
bi. &6 BERZEE. 8. R (Ohfra, R

TEMRF D) HEE. 2 (Ailkal, Tedia).

NE#UE HeLa. N5 s BGC823. A4l
HCT-116. K A9 HepG2 40 Ak I H Hhrd K i
MEFOSLIR E MM E . SUR AL DMEM (=i & b
R #7225 (Hyclone A 7)), 4 1fid « ff & Al (Gibco
A, PURFEEEMEE (MTT) FdLAhib 95
I 8 & SolarBio 2

ZiMT 2012 4 2 FRBWIFEEHE, ST
= 24 K 2 b 24 SR YR 00 == R R 4 e S AR
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MK EE, 2o & F b, BERR OB, IE
TEEHATAR, —EHGEEERGRA (75 ) SR
FERE, DU hE-BERR LB (1:0~1:1~0:1)
BEEEVERL, 15380 7 M (Fr. 1~7), Fr. 34545
REELE N, F ARG &, k&) 8(20 mg).
Fr. 5 & R FRERAE i, Ay BE-BE L 406 (20 © 1~
5:1) BREVEBAEMLAEY 7T (13 mg). Fr. 7 &4k
kR i, S -FEE (60 @ 1~10 1 1) BAREEBEM,
P4t Sephadex LH-20 A%, &5-FHEE (1: D
Vel K il 2 A0, BEAEY 2 (8mg). BER
LBgIRTE (200 Q), SREMRHERE, fimEE-BE R
fis (10 1 1~0: 1) ~FEMR L HBR-HlEE (1:0~0: 1)
BEEEGEL, 93] 10 Masr (Fr. 8~17). Fr. 134
Sephadex LH-20 #: 43, FIEE-7K (8 1 2) Pt
M fx HE LG, LAY 9 (42 mgd. Fr. 14 &
ODS Efauifs, HEE-/K (4:6~1:0) BREEHN,
P2t Sephadex LH-20 A:thil%, HEEL-/K (1: 1) %
JBE, e 2% v AR B DL 37% 2 NG BE M, 7324k
A1 (Img). 3 (1mg). 6 (3mg) 14 (2mg).
Fr. 16 & AR RAE (3, FEE-/K (1:1~1:0)
BREEVEL, T4 Sephadex LH-20 k:fhith, LLFHIE-
KL D) Pefbi, e e v AU E s DL 709 FH I
Telt, BELE5 (5mg).
3 FHWERE

WEW 1. AEEEMA (FED, [a]p—42

KBr
IR Viax

(c 0.05, MeOH); UV (nm): 205.9;
(cm™Y): 3384, 2977, 2939, 2837, 1732, 1656, 1457,
1077, 1030; R4 =5 # i HR-ESI-MS m/z:
665.390 1 [M—H]~ (IF5{E N 665.391 2), #fiE 7
TN CasHssOn, AEFE R 8. 7E TH-NMR (500
MHz, CDsOD) i 3% X ol s #] 7 NI 115
5 6w 1.38 (3H, s), 1.34 (3H, s), 1.11 (3H, s), 1.01 (3H,
s), 0.94 (3H, d, J = 6.7 Hz), 0.81 (3H, s), 0.80 (3H, 5);
1AM T1E %5 on 5.69 (d, J = 3.9 Hz, H-12), J 1
AN B-Mbk R 1 4 B i 2 5 5 o 5.32 (1H, d, J =
8.1 Hz, H-1") (£ 1). BBC-NMR (125 MHz, CD;0D)
PEHHE R 36 MR T (K 1), 454 HSQC T
BNor TAFAE 7T AMARR. 8 MPRR. 13 MU, 8 4>
bk, HAPERE L ANEE G S dc 95.8 (CH),
73.9 (CH), 78.3 (CH), 71.1 (CH), 78.6 (CH), 62.4
(CH2), 7E BC-NMR K37 X T M52 5] 1 ARk
A5 5 oc 178.4 1 2 NM@hki5 5 oc 144.7,129.9, 7
HAATDAMERR] 4 ANEAWAIRIES dc 69.7 (CH),
84.3 (CH), 82.1 (CH), 73.7 (C), 4% H-NMR I
B3C-NMR i HEMZ AL & PT fe R 5 I e B HL 3 =
i B HE T R G @AY 1 — 4R
AL REFLARE (AH-NMR. 3C-NMR. 'H-'H COSY.
HSQC. HMBC), [FIIH4 I HH-NMR #1 BC-NMR i
MOFEAEY) 4 CEFEHEE) AZREHR S AR
HAROFAT IR, WA AR AL, BRT 11 Ak

x1 HEY 1 WREERSIE MBS BIE
Table 1 'H-NMR and ¥C-NMR data of compound 1

AL dc OH TRAL oc OH
1 493 236(dd,J=134,43Hz),1.12(m) | 19 737
2 697  3.62 (m) 20 430  1.37(m)
3 843  2.91(d,J=96 Hz) 21 264  1.25(m)
4 405 22 383  1.80 (m), 1.64 (m)
5 567  0.86 (m) 23 203 1.01(s)
6 197 157 (m) 24 174 081()
7 344 151 (m) 25 185  1.11(s)
8 448 26 195  0.80(s)
9 518 1.78 (m) 27 21 138()
10 39.9 28 178.4
11 821  4.46(dd,J=8.9, 4.1 Hz) 20 272 134()
12 1299  569(d,J=3.9Hz) 30 166 094 (d,J =67 Hz)
13 144.7 1’ 95.8 5.32(d, J=8.1Hz)
14 429 » 739 331(m)
15 209 1.78 (m) 3 783 3.39(m)
16 235  2.65(td, J=4.0,13.0Hz), 1.63(m) | 4 711  3.34(m)
17 51.8 s 786  3.35(m)
18 544  258(s) 6 624 379 (dd,J=12.0,2.0 Hz), 3.68 (dd, J =12.0, 4.7 Hz)
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FEEHER, LAY AT 11-CHAS 5N (5c24.7, 04
2.00,2H, m), th&¥ 1 F 11-CH 55N (6c 82.1, o
446, 1H, dd, J = 8.9, 4.1 Hz), X#ERtk&¥ 1 A 4
) 11 f 3R AR

a1 H gty —2En 1H-H COoSY
A HMBC B AT 208fiA: TH-1H COSY 3 i
225 H-1/H-2/H-3. H-5/H-6/H-7. H-9/H-11/ H-12.
H-15/H-16. H-20/H-21/H-22 Z [a]f{AHo% (& 2).
HMBC i W 52 3] 64 5.32 (H-1") 5 C-28 (6c 178.4)
AHOG, KB B-MLM A A RS 28- R AL AR T
HMBC i 1A M 52 5| CH3-23. CH3-24 5 C-3. C-4.

C-5 4 HlAH5%; CHs-25 5 C-1. C-5. C-9. C-10 #H
%; CHs-26 5 C-7. C-8. C-9. C-14 #H5%; CHs-27
5 C-8. C-13. C-14. C-15 #H3%; CH3-29 5 C-18.
C-19. C-20 #13%; CHs-30 5 C-19. C-20. C-21 #f
Ky IXEEFHICUEIESE | & R IE AL E; HMBC
i H-1. H-3 5 C-2, H-3 55 C-2. C-4. C-23.

C-24, H-11 5 C-9. C-12. C-13, H-18. H-29. H-30
55 C-19 WA/ HINIESE T 4 DMRIES RIELE C-2,
C-3. C-11 & C-19 I (] 2); Ak, H-12 5 C-13.

C-14.C-18 Z ] HMBC FHSGIESL T XA T C-12,
C-13 Z 8]

- H-1H COSY
,— HMBC
» N\ ROESY

2 1A% 1 Rx% 1H-'H COSY. HMBC 8% (a) & ROESY #3%(b)
Fig. 2 Key HMBC and H-'H COSY correlations (a) and ROESY correlations (b) of compound 1

& 1 WALk B ROESY i & ,
ROESY i H-2 5 CH3-24 (6n 0.81),CH3-25 (Sn
1.11) #3%, H-11 5 CH3-25 (0n 1.11). CH3-26 (dn
0.80) 1%, H-18 55 CH3-29 (on 1.34) (K 2) K
WESE T H-2. H-11 f1 CH3-29 24 B-HX[); H-3. H-5
5 CH3-23 (6w 1.01) FHICIUESE H-3 4 o-HU ). [k
KEWEY L RN 20,38,11a,190- DY F2 5 1 5
12 J#5-28-FR IR -B-D- Mt Wi ] & W BE TR, S 1ML E
Y, 4RI,

EY 2. BETERHA (FED. H-NMR
(500 MHz, CDsOD) ¢: 1.34 (3H, s, CHs-27), 1.19
(3H, s, CH3-29), 0.98 (6H, s, CH3-23, 25), 0.87 (3H, s,
CHs-24), 0.78 (3H, s, CH3-26), 0.92 (3H, d, J = 6.7
Hz, CHz-30), 5.29 (1H, t, J = 3.6 Hz, H-12), 3.93 (1H,
m, H-2), 3.32 (1H, m, H-3); C-NMR (125 MHz,
CD30D) §: 42.5 (C-1), 67.2 (C-2), 80.1 (C-3), 41.2
(C-4), 49.3 (C-5), 24.9 (C-6), 34.0 (C-7), 39.4 (C-8),
48.2 (C-9), 39.4 (C-10), 27.3 (C-11), 129.3 (C-12),
140.0 (C-13), 42.7 (C-14), 29.6 (C-15), 26.6 (C-16),
49.0 (C-17), 55.1 (C-18), 73.6 (C-19), 43.1 (C-20),
19.3 (C-21), 39.0 (C-22), 29.2 (C-23), 22.4 (C-24),

17.5 (C-25), 16.6 (C-26), 27.1 (C-27), 182.4 (C-28),
24.7 (C-29), 16.9 (C-30). LA b Hds 55 Sch s I 3 A
—HBl, WA 2 NI IIREIR .

&Y 3: BlEHmAR (FED, H-NMR
(500 MHz, CDsOD) §: 1.35 (3H, s, CHs-27), 0.93
(3H, d, J = 6.7 Hz, CH3-30), 1.20 (3H, s, CH3z-29),
1.04 (3H, s, CH3-24), 1.06 (3H, s, CH3-25), 0.77 (3H,
s, CHz-26), 9.29 (1H, s, CHO-23), 5.31 (1H, m,
overlapped, H-12), 5.32 (1H, d, J = 8.1 Hz, H-1');
13C-NMR (125 MHz, CD;0D) ¢: 48.0 (C-1), 68.9
(C-2), 77.6 (C-3), 57.1 (C-4), 49.3 (C-5), 21.4 (C-6),
33.4 (C-7), 41.3 (C-8), 48.5 (C-9), 39.1 (C-10), 24.7
(C-11), 129.2 (C-12), 139.8 (C-13), 42.8 (C-14), 29.6
(C-15), 27.0 (C-16), 49.6 (C-17), 55.0 (C-18), 73.6
(C-19), 42.9 (C-20), 27.2 (C-21), 38.3 (C-22), 207.4
(C-23), 10.4 (C-24), 17.4 (C-25), 17.6 (C-26), 24.8
(C-27), 178.5 (C-28), 26.5 (C-29), 16.6 (C-30), 95.8
(C-1"), 73.6 (C-2"), 78.3 (C-3"), 71.2 (C-4), 78.6 (C-5"),
62.4 (C-6". VA -HdE 5 kxR —30, Hid e
&Y 3 N 2a,3B,190- =F2 I 5 75-23-J-12-Ji-28-
F2 TR - B-D- N i 7] 26) 4 J= 5K
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a4 AlEmAR (PED, H-NMR
(500 MHz, CD;0OD) ¢: 1.33 (3H, s, CHs-27), 1.20
(3H, s, CH3-29), 1.00 (3H, s, CH3-25), 0.93 (3H, d, J =
6.7 Hz, CH3-30), 0.80 (3H, s, CH3-24), 0.77 (3H, s,
CHs-26), 5.30 (1H, m, overlapped, H-12), 5.31 (1H, d,
J = 8.1 Hz, H-1'); 3C-NMR (125 MHz, CD3;0D) 4:
48.2 (C-1), 69.5 (C-2), 84.5 (C-3), 39.2 (C-4), 56.7
(C-5), 19.7 (C-6), 34.1 (C-7), 41.3 (C-8), 49.4 (C-9),
40.5 (C-10), 24.7 (C-11), 129.5 (C-12), 139.7 (C-13),
42.9 (C-14), 29.6 (C-15), 26.5 (C-16), 48.6 (C-17),
54,9 (C-18), 73.6 (C-19), 42.7 (C-20), 27.2 (C-21),
38.3 (C-22), 29.3 (C-23), 17.5 (C-24), 17.1 (C-25),
17.1 (C-26), 24.8 (C-27), 178.5 (C-28), 27.1 (C-29),
16.6 (C-30), 95.8 (C-1"), 73.8 (C-2'), 78.3 (C-3'), 71.1
(C-4"), 78.5 (C-5"), 62.4 (C-6"). LA_F- il il ¥ 5 ik
RIEFEAR—O, MUEEENEY) 4 NEEE

&Y 5: BEHAR (FED. H-NMR
(500 MHz, CD;OD) ¢: 1.34 (3H, s, CHs-27), 1.20
(3H, s, CH3-29), 1.03 (3H, s, CH3-25), 0.93 (3H, d, J =
6.7 Hz, CH3-30), 0.78 (3H, s, CH3-26), 0.70 (3H, s,
CHs-24), 5.31 (1H, overlapped, H-12), 5.32 (1H, d,
J = 8.1 Hz, H-1"); 3C-NMR (125 MHz, CD3;0D) 4:
48.8 (C-1), 69.7 (C-2), 76.3 (C-3), 44.1 (C-4), 49.5
(C-5), 19.2 (C-6), 33.5 (C-7), 41.3 (C-8), 48.5 (C-9),
39.0 (C-10), 24.8 (C-11), 129.5 (C-12), 139.7 (C-13),
42.8 (C-14), 29.6 (C-15), 26.5 (C-16), 48.2 (C-17),
55.0 (C-18), 73.6 (C-19), 42.9 (C-20), 27.2 (C-21),
38.3 (C-22), 66.4 (C-23), 13.9 (C-24), 17.7 (C-25),
17.6 (C-26), 24.7 (C-27), 178.5 (C-28), 27.1 (C-29),
16.6 (C-30), 95.8 (C-1"), 73.9 (C-2'), 78.3 (C-3'), 71.1
(C-4"), 78.3 (C-5"), 62.4 (C-6"). LAl il i 5 ik
RIEFEA -, MEENEY) 5 MR FL,

&Y 6: BEOETLERMA (FED. H-NMR
(500 MHz, CDsOD) ¢: 1.29 (3H, s, CHs-27), 1.00
(3H, s, CH3z-23), 0.99 (3H, s, CH3-25), 0.94 (3H, s,
CHs-30), 0.93 (3H, s, CH3-29), 0.80 (3H, s, CH3-24),
0.74 (3H, s, CH3-26), 5.33 (1H, t, J = 3.9 Hz, H-12),
5.37 (1H, d, J = 8.1 Hz, H-1); 8C-NMR (125 MHz,
CD3;0D) 6: 48.1 (C-1), 69.5 (C-2), 84.5 (C-3), 40.5
(C-4), 56.8 (C-5), 19.7 (C-6), 33.3 (C-7), 40.9 (C-8),
49.2 (C-9), 39.4 (C-10), 25.0 (C-11), 124.8 (C-12),
144.4 (C-13), 42.7 (C-14), 29.4 (C-15), 28.6 (C-16),
47.1 (C-17), 45.1 (C-18), 82.4 (C-19), 36.0 (C-20),

29.5 (C-21), 33.8 (C-22), 28.6 (C-23), 17.8 (C-24),
17.4 (C-25), 17.0 (C-26), 24.9 (C-27), 178.5 (C-28),
29.3 (C-29), 25.2 (C-30), 95.8 (C-1'), 73.9 (C-2), 78.7
(C-3"), 71.1 (C-4"), 78.3 (C-5'), 62.4 (C-6"). LA FJitk
s 5 it IR A — B0, WS e e 6 N
20,3B,190- = F2 FEF IR -12-)-28-F2 TR - B-D - i 7
RS

&Y 7: LEERY) . H-NMR (500 MHz,
CD3;0OD) §: 2.10 (3H, s, CHs-30), 153 (3H, s,
CH3-24), 1.38 (3H, s, CH3-27), 1.36 (3H, s, CH3-26),
1.31 (3H, s, CH3-23), 1.13 (3H, s, CH3-25), 5.25 (1H,
m, H-29a), 5.08 (1H, m, H-29b), 3.83 (1H, m, H-18);
BBC-NMR (125 MHz, CDs;0D) 4: 38.6 (C-1), 28.6
(C-2), 78.5 (C-3), 39.9 (C-4), 56.3 (C-5), 19.1 (C-6),
35.2 (C-7), 41.5 (C-8), 51.3 (C-9), 37.9 (C-10), 21.6
(C-11), 26.5 (C-12), 39.3 (C-13), 43.2 (C-14), 30.6
(C-15), 33.2 (C-16), 57.0 (C-17), 48.1 (C-18), 50.1
(C-19), 151.6 (C-20), 31.6 (C-21), 37.9 (C-22), 29.0
(C-23), 16.8 (C-24), 16.7 (C-25), 16.8 (C-26), 15.3
(C-27), 179.2 (C-28), 110.3 (C-29), 19.8 (C-30); DAL
BRSO B SR AR — 2, s EY 7
HHERTE o

E) 8: TLEEHIRG W (F4), 10%F L -
IR ERA A, 5 B-4 S BT IR VR A SN R R%,
R B AL 2 Pl R TT I R Gi b 500 B — 3, MU ek
a8 B4 T

&M 9: wEmssh (FEE. H-NMR (500
MHz, CD;0OD) §: 5.93 (1H, d, J = 2.3 Hz, H-8), 5.86
(1H, d, J = 2.3 Hz, H-6), 6.83 (1H, d, J = 2.0 Hz,
H-2"), 6.76 (1H, d, J = 8.1 Hz, H-5"), 6.71 (1H, d, J =
8.1, 2.0 Hz, H-6'), 4.56 (1H, d, J = 7.5 Hz, H-2), 3.97
(1H, td, J = 7.9, 5.4 Hz, H-3), 2.84 (1H, dd, J = 16.1,
5.4 Hz, H-4a), 2.50 (1H, dd, J = 16.1, 8.1 Hz, H-4b);
BBC-NMR (125 MHz, CDs;0D) 4: 81.4 (C-2), 67.4
(C-3), 27.1 (C-4), 156.1 (C-5), 94.1 (C-6), 156.4
(C-7), 949 (C-8), 155.5 (C-9), 99.4 (C-10), 130.8
(C-1%, 113.8 (C-2'), 144.8 (C-3"), 144.8 (C-4), 114.7
(C-5'), 118.6 (C-6"). VAL 4 55 SCih ke 2L AL
—HO, WEEEY) 9 AL,
4 YHREEIEMEMIR

KA MTT RSP 1~9 XF 4 Ff o eg 4 i
(HeLa. BGC823. HCT-116. HepG2 4ififl) AI4HfE
BEE TR R 4E MG 7R T 10%Ji6 25 L35 ) DMEM
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Rt Rl K E R FEIK 00% A A, FHid
& 0.25%/E IR 4 AL, 4% 100 pL/fL (6X
1034 /mL) $EFrT 96 fLtkH, BT 37 °C. 5% CO:
B TR 24 h g, LR R0 100 pL ik
EW 1~9 GREFRE AN 25, 20, 15, 12.5. 10,
7.5, 5.0, 2.5 umol/L), KB ABHPEX A, 15
37 °C. 5% CO, ¥5 7R 4f$57% 48 h Ja 7 L5 77,
LI 100 pL & 0.5 mg/mL MTT 40 k% 7%
W, BREFFFHARLLIEETE 4 h, FHEEFR ORI 3K
490 nm AR EE (A, SEEGEE 3K, iHHEE
AN H B (1Cs0) - 45 KB, 4 E 4 7 X BGC823
J Hela 421 1Cs0 43 724 19.0+ 19.6 pmol/L, 1k
&%) 8 Xt BGC823 J HelLa 40 1Cso {73 5N
16.2. 15.8 umol/L, H Ak &¥I7E 25 pmol/L A4S
DU HE &1 B B v
5 g

AR N T8, NS PER 2 E 3
9 MEEY, BFE 1 NS IR =R, X
B B R HEAT T AU EE v IR I, LA T R 8 X
BGC823 J% HelLa 4ifig i i — & HI4n i s /E A,
AR S PR B AR AR 3P AN
LR AR — 2 B SRR -

MBAR AR FEARELEAZFR

SE 3
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