+128 - ¢ %% Chinese Traditional and Herbal Drugs 35 44 % 25 28] 201341 A

TP IRE R iR RERER S R B MRS

rE L, [ L RmEL kR, AS R aFF "t sl SEs
L REGYIIRBE RN %S R IE AL =, KE 300193
2. RgtheziRe:, K 300193

% ZE. BB WRITAL Daphne genkwa T e B s R IR BRI Lo LR AT IS k. sk R Gl o s bR
Ty B RLifl, FERYE AR e SN, KA MTT B0 &% NCI-H1975 Tl 4l ik Al SK-BR-3 FUIRE AL
WRIIAIRERETE. R ATl rsfis] 6 Muad, s bR IefelisH (1D, JTEmF (). SofElE T (3). Jefell
B (). FIEAENRS (5). TTAEIRS (6). #5i8 &1 A& . EY 1~6 ST AFUIYE SK-BR-3 4N Utk Bor T 55
MMEEEYE, ICs M4 217.1 172.6. 1702, 809.4. 83.7. 61.6nmol/L, MijX}/ififiE NCI-H1975 4 ipkk A Bal R aeim .
KRR Sofh: BERERERIS: JUMEEREYE; SROcARBERA; SCIERR T

PESES: R284.1 XHERFRRRRS: A XEHS: 0253 -2670(2013)02 - 0128 - 05

DOI: 10.7501/j.iss1.0253-2670.2013.02.002

Daphnane diterpene esters from flower buds of Daphne genkwa and their
cytotoxic effects on cancer cells
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Abstract: Objective To study daphnane diterpene esters from the flower buds of Daphne genkwa and to evaluate their cytotoxicity
against tumor cells. Methods The compounds were isolated and purified by means of chromatographic techniques and their structures
were identified on the basis of spectral features. Cytotoxic activity against NCI-H1975 lung cancer cells and SK-BR-3 breast cancer
cells were assessed for all the compounds by MTT method. Results Six compounds were isolated and identified as isoyuanhuacin (1),
yuanhuacin (2), yuanhuatin (3), yuanhuagin (4), isoyuanhuadin (5), and yuanhuadin (6). Conclusion Compound 1 is a new
compound. Compounds 1—6 exhibit the strong cytotoxicity on SK-BR-3 human breast cancer cells with the ICs, values of 217.1,
172.6, 170.2, 809.4, 83.7, and 61.6 nmol/L, respectively, but show no effect on NCI-H1975 human lung cancer cells.
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X NCI-H1975 40 Bk 34 S A TG g, $erniX
AL WA R T3 440 bk vT e A e PRk
JisEEH
1 LSk

Bruker AV 400 MHz ¥ i 3G 4RAL (i [ A &5
/5] ); Waters Model 510 Z il 5 74 i R5OAH (4543
(Waters A7) ); SP100 BYLAMags (SP A H]);
Kromasil ODS Cig -1l #% 534 (200 mm X 20 mm,
5um, KIEKFFEFAT]D; ZAB—HS A HLE T
I (BEE VG AT)D; 200~300 HAT 60~100 H {4
WERER (5 S Ef 1) )5 Sephadex LH-20 (GE
Healthcare 727 ); SBC MCI GEL Je AH 4132kl (F
M 75~150 pm, FHEREEDAIRATFD; KIMA]
WL E 6T (TU—1810, dbat M A A 28 7 R
THUEAFD; HARm ik 2z4l.

SEACACTE W F AL 2 WM s, SR
HIF 0 Bt 5t 0 A BIF 9 03 %8 08 O B A BHAE W) oS Ak
Daphne genkwa Sieb. et. Zucc. [N ILHE . brA
(YHOD) AFJ8CT-RE I 8 25 ¥t 5 I
AU
2 REESEH

HEqE TIRAEE 9 kg, H 70% 4= AR
PER 2 I, BFR 6 do A9 2 KA, 60 C Rk
FEWRGE, P RIRE HE BKTRE, I A il
(60~90 C). BEERAHE IE T IR E A, Wk
FAS R A MEEE 2 114.1 g, BEFRR ZBEH2) 167.0 g,
T RER Y 317.9 go A1 THEET > SR ERRAE IS 2,
FlE-FETR 208 (1100 1 1) BREEVEMG, WMAHe
TLC Kl &9, 3545 26 N4y, 414) 19 (23 @)
2 MCI gel #E3% (CFREZ-ZKPENL ). 2K Sephadex
LH-20 FERE CHEESEM 208, e &
HPLC CHIEE-/K, 85: 15 ¥/t Kk, k&1
(60.0mg). 2 (2349 mg). 41522 (2.1g) &K
) MCI gel #E i CFHEE-7K) 1644 7 HPLC (F
fiE-7K 78 & 22) 4lifk, 44654 3 (20.2 mg)- 4 (10.1
mg). 5 (184 mg). 6 (218.5mg),
3 LT

e 1. AEBAR, UV (m): 232,
HR-EI-MS m/z: 649.300 7 [M+H]" (#1451 649.300 7,
C37H44010) 'H-NMR (400 MHz, CDCl3) 8: 7.89 (2H,
d, J=8.4 Hz, H-3",7"), 7.57 (1H, brs, H-1), 7.58 (1H,
m, H-5"), 7.44 (2H, brt, J = 7.6 Hz, H-4", 6"), 7.01
(1H, dd, J = 15.6, 11.2 Hz, H-3"), 6.02 (1H, dd, J =

11.2, 10.8 Hz, H-4"), 5.77 (1H, d, J = 15.6 Hz, H-2'),
5.62 (1H, m, H-5"), 5.23 (1H, s, H-12), 5.03 (1H, s,
H-16a), 5.01 (1H, s, H-16b), 4.91 (1H, d, J = 2.4 Hz,
H-14), 4.21 (1H, brs, H-7), 3.93 (1H, brs, H-20a), 3.84
(1H, brs, H-20b), 3.82 (1H, brs, H-10), 3.63 (2H, brt,
H-5, 8), 2.57 (1H, dd, J = 7.6, 14.4 Hz, H-11), 2.22
(2H, m, H-6'), 1.88 (3H, s, H-17), 1.76 (3H, s, H-19),
1.39 (3H, d, J = 7.6 Hz, H-18), 1.32 (2H, m, H-7"),
1.29 (2H, m, H-8"), 1.26 (2H, m, H-9'), 0.89 3H, t, J =
8.0 Hz, H-10"); C-NMR (100 MHz, CDCls) 6: 209.4
(C-3), 165.4 (C-1"), 160.2 (C-1), 143.0 (C-15), 136.9
(C-5"), 136.8 (C-2), 133.3 (C-5"), 129.8 (C-2"), 129.7
(C-4"), 129.4 (C-3", 7"), 128.6 (C-4", 6"), 126.8
(C-3"), 124.3 (C-2"), 117.1 (C-1"), 113.6 (C-16), 83.9
(C-13), 80.6 (C-14), 78.9 (C-12), 783 (C-9), 72.2
(C-6), 71.7 (C-7), 64.7 (C-20), 63.9 (C-5), 60.7 (C-4),
47.4 (C-10), 44.0 (C-11), 35.8 (C-8), 31.3 (C-8"), 29.1
(C-7"), 27.8 (C-6'), 22.5 (C-9), 18.7 (C-17), 18.2
(C-18), 14.0 (C-10), 9.8 (C-19).

'H-NMR % H G387 X 56 o0 15 7455 0
7.57 (1H, brs, H-1) LAz PC-NMR H—EREERRS
5 5209.4 FI— A XA S 0 160.2, 136.8, $E7R4h
T HAEAE o, B ANERIERET . 00; "H-NMR ¥ m37X
WORI 3 ARG 5000 2 AR = T A
(6 1.88, 1.76) 1 MERIKTEE (5 1.39), KHIX 4
ANEER LIWESES 6 523 (1H, s, H-12), 4.91
(1H, d, J = 2.4 Hz, H-14), 4.21 (1H, brs, H-7), 3.63
(1H, brt, H-5) FIA i AU F 1 2 MEEIEFAS S 0
5.03 (1H, s, H-16a), 5.01 (1H, s, H-16b), 4i&
BC-NMR i1 § 78.3, 80.6, 83.9 Ab[1) 3 /N4l
WAE 5 LI 0 117.1 AP REVE AOIE =R WAE 5, i
B A ) LA BR8P S 1 B A%
g:fBl, IR H 672.2 (C-6) #1717 (C-7) TEiE,
W C-6, C-7 fr a3 A "H-NMR #H% 37 X ik 5
N 1T BRARARELE S 6 7.89 2H, d, J = 8.4 Hz,
H-3", 7"), 7.57~7.59 (1H, m, H-5"), 7.44 (2H, brt,
J=7.6 Hz, H-4", 6"), &/~ 1 KRR thah
— KR ESE S 6 7.01 (1H, dd, J = 15.6,
11.2 Hz), 6.02 (1H, dd, J = 11.2, 10.8 Hz), 5.77 (1H,
d, J=15.6 Hz), 5.62 (1H, m, H-5"), LL % JIi |0y ¥ Y
BA55 6 2.22 (2H, m, H-6"), 1.32 (2H, m, H-7"),
1.29 (2H, m, H-8"), 1.26 (2H, m, H-9"), 0.89 (3H, t, J =
8.0 Hz, H-10") $#E/R&5M 171 decadienoyl M%E F
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W AL A IR RERZ 450 K 2y 1 3 SE R g 52
2], X AL T decadienoyl M5 #S4) . 75 "H-"H
COSY i1 §5.77 (1H, d, J = 15.6 Hz), 7.01 (1H, dd,
J=15.6,11.2 Hz) 411 2 M msEEAM e, 1A
7E HMBC i35 6 117.1 &b C-1{5 A, 45
G AR, )& H-2', H-3', [FIIAE
'H-'H COSY # H-3'¥15 6.02 (1H, dd, J = 11.2,
10.8 Hz) &MEMFESHK, FHE X5 5.62 (1H, m)
e, Hmik, e G o H-4' H-5', [k
H—2HE T H-6'~1015 5 . 55cblis FAH LG, H-3'
MRS T 032, H-5'MESMNE T 0.25, 454
H-4H84 5% (J=11.2, 10.8 Hz), #ELAY 11
C-4', SR UEA Y, T SeAElg F C-4', 5" 2
RAWEE, HERZSY) C-U BRI E 2'E,
4'Z-decadienoyl 45#4. 44 'H-'H COSY. HSQC.
HMBC i HAAHSGAF B, X decadienoyl %%
SRATT C HESIEAE. 2 Bt eais
W kS elE . Si LI 1,

PhOCO

o
I

Lo TSN
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Fig. 1 Key "H-"H COSY and HMBC correlations
of compound 1

&Y 2: AR AR, HR-EI-MS m/z: 649.300 0
[M+H]" (HE4H A 649.300 7, C37HusO10). 'H-NMR
(400 MHz, CDCls) 6: 7.89 (1H, dd, J = 7.6, 2.4 Hz,
H-3", 7"), 7.58 (2H, m, H-1, 5"), 7.45 (1H, t, J = 7.6
Hz, H-4", 6"), 6.69 (1H, dd, J = 15.2, 10.4 Hz, H-3"),
6.06 (1H, dd, J = 10.8, 14.8 Hz, H-4"), 5.87 (1H, m,
H-5"), 5.68 (1H, d, J = 15.2 Hz, H-2'), 5.22 (1H, s,
H-12), 5.01 (2H, brs, H-16), 4.89 (1H, d, J = 2.4 Hz,
H-14), 422 (1H, s, H-7), 3.93 (1H, brs, H-20a), 3.84
(1H, brs, H-20b), 3.82 (1H, m, H-10), 3.64 (1H, s,
H-5), 3.63 (1H, d, J = 2.4 Hz, H-8), 2.55 (1H, dd, J =
7.2, 144 Hz, H-11), 2.11 (2H, m, H-6'), 1.87 (3H, s,
H-17), 1.77 3H, s, H-19), 1.39 (3H, d, J = 7.2 Hz,
H-18), 1.38 (2H, m, H-7"), 1.24~1.29 (4H, m, H-8’,
9", 0.89 (3H, t, J = 6.8 Hz, H-10"); “C-NMR (100
MHz, CDCly) &: 209.4 (C-3), 165.4 (C-1"), 160.3

(C-1), 143.0 (C-15), 139.4 (C-5"), 136.9 (C-2), 135.1
(C-3), 133.3 (C-5"), 129.7 (C-2"), 129.5 (C-3", 7"),
128.6 (C-4'), 128.6 (C-4", 6"), 122.3 (C-2'), 117.1
(C-1"), 113.6 (C-16), 83.9 (C-13), 80.5 (C-14), 78.9
(C-12), 782 (C-9), 722 (C-6), 71.9 (C-7), 64.7
(C-20), 64.1 (C-5), 60.6 (C-4), 47.5 (C-10), 44.1
(C-11), 35.8 (C-8), 32.7 (C-6), 31.3 (C-8'), 28.9
(C-7"), 22.5 (C-9"), 18.8 (C-17), 18.3 (C-18), 14.0
(C-10"), 9.9 (C-19)o Z b #r IR i 5 5 SOk
SRS, SRS 2 NTEERE

& 3: AOKA, HR-EI-MS m/z: 605.238 2
[M+H]" (V518 K 605.2381, C34H36010). 'H-NMR
(400 MHz, CDCls) 6: 7.93 (1H, d, J = 7.2 Hz, H-3",
7", 7.74 (2H, m, H-3’, 7'), 7.58 (1H, t, J = 7.6 Hz,
H-5"), 7.46 (2H, t, J = 7.6 Hz, H-4", 6"), 7.38~7.39
(3H, m, H-5', 4, 6'), 5.40 (1H, s, H-12), 5.06 (1H, s,
H-16a), 5.02 (1H, s, H-16b), 4.98 (1H, d, J = 2.8 Hz,
H-14), 4.06 (1H, brs, H-7), 3.88 (1H, d, J = 6.0 Hz,
H-20a), 3.80 (1H, d, J = 6.0 Hz, H-20b), 3.67 (1H, d,
J = 2.8 Hz, H-8), 3.64 (1H, s, H-5), 3.04 (1H, dd, J =
6.0, 13.2 Hz, H-10), 2.57 (1H, dd, J = 6.8, 14.0 Hz,
H-11), 2.37 (1H, m, H-1a), 2.24 (1H, m, H-2), 1.91
(3H, s, H-17), 1.60 (1H, m, H-1b), 1.50 (3H, d, J = 6.8
Hz, H-18), 1.10 (3H, d, J = 6.8 Hz, H-19); "C-NMR
(100 MHz, CDCl5) d: 220.0 (C-3), 165.5 (C-1"), 142.9
(C-15), 135.5 (C-2"), 133.3 (C-5"), 129.8 (C-2"), 129.6
(C-3",7"), 129.5 (C-5"), 128.1 (C-4', 6), 125.9 (C-3',
7, 118.1 (C-1"), 113.6 (C-16), 83.7 (C-13), 81.2
(C-14), 79.1 (C-9), 78.4 (C-12), 74.9 (C-6), 71.2
(C-7), 65.1 (C-20), 642 (C-5), 60.8 (C-4), 44.0
(C-10), 43.9 (C-2), 42.8 (C-11), 36.1 (C-8), 33.4
(C-1), 18.8 (C-17), 18.7 (C-18), 12.3 (C-19). LI L
'H-NMR $off 5 scpdiis— 50, Seam 3 h
SEARNR T o I AR AR S AT, 1 RO %
AP PC-NMR #5537 T IHE .

& 4: AOK AR, HR-EI-MS m/z: 585.269 5
[M+H]" (G515 A 585.269 4, C3,H40010). 'H-NMR
(400 MHz, CDCls) d: 7.57 (1H, brs, H-1), 6.69 (1H,
dd, J = 15.6, 11.2 Hz, H-3"), 6.32 (1H, dd, J = 14.8,
10.4 Hz, H-5"), 6.09 (2H, dd, J = 11.2, 14.8 Hz, H-4,
6'), 5.77 (1H, dd, J = 15.2, 7.2 Hz, H-7"), 5.71 (1H, d,
J=152,H-2'),5.01 (1H, s, H-16), 4.98 (1H, s, H-16),
4.95 (1H, brs, H-14), 4.76 (1H, d, J = 2.4 Hz, H-12),
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425 (1H, s, H-7), 3.94 (1H, s, H-20a), 3.80~3.84
(2H, m, H-20b, 10), 3.48 (1H, s, H-5), 3.51 (1H, d, J =
2.4 Hz, H-8), 2.38 (1H, dd, J = 7.2, 14.8 Hz, H-11),
2.09 (2H, dd, J = 7.6, 14.8 Hz, H-8'), 1.99 (3H, s,
2"-CH;), 1.83 (3H, s, H-17), 1.79 (3H, s, H-19), 1.42
(2H, m, H-9'), 1.29 (3H, d, J = 7.2 Hz, H-18), 0.90
(3H, t, J = 7.2 Hz, H-10"); “C-NMR (100 MHz,
CDCl3) 6: 209.4 (C-3), 169.7 (C-1"), 160.3 (C-1),
143.1 (C-15), 137.3 (C-5"), 136.9 (C-7'), 136.8 (C-2),
134.8 (C-3"), 130.1 (C-6"), 128.3 (C-4"), 123.5 (C-2'),
116.9 (C-1"), 113.3 (C-16), 83.7 (C-13), 80.4 (C-14),
79.2 (C-12), 78.2 (C-9), 72.3 (C-6), 71.8 (C-7), 65.1
(C-20), 64.2 (C-5), 60.6 (C-4), 47.4 (C-10), 43.9
(C-11), 35.4 (C-8), 34.9 (C-8'), 223 (C-9), 21.1
(C-2"), 18.7 (C-17), 182 (C-18), 13.6 (C-10"), 9.9
(C-19)0 LU 3 5 Scipdios — 809, e s
4 JSeAelspe .

&Y 5: AR A, HR-EI-MS m/z: 587.286 1
[M+H]" (G544 587.285 1, C3oHu010) 'H-NMR
(400 MHz, CDCls) 6: 7.55 (1H, brs, H-1), 6.98 (1H,
dd, J = 15.6, 11.6 Hz, H-3'), 6.00 (1H, t, J = 11.2 Hz,
H-4'), 5.74 (1H, d, J = 15.2 Hz, H-2"), 5.60 (1H, m,
H-5"), 5.02 (1H, s, H-12), 4.98 (1H, s, H-16a), 4.97
(1H, s, H-16b), 4.77 (1H, d, J = 2.8 Hz, H-14), 4.25
(1H, s, H-7), 3.93 (1H, d, J = 12.4 Hz, H-20a), 3.83
(2H, m, H-10, 20b), 3.55 (1H, s, H-5), 3.52 (1H, d, J =
2.4 Hz, H-8), 2.38 (1H, d, J= 7.6 Hz, H-11), 2.19 (2H,
dd, J = 7.6 Hz, H-6), 1.99 (3H, s, 2"-CH3), 1.84 (3H,
s, H-17), 1.79 (3H, s, H-19), 1.30 (3H, d, J = 7.2 Hz,
H-18), 1.38~1.43 (2H, m, H-7’), 1.25~1.31 (4H, m,
H-8', 9'), 0.88 (3H, t, J = 5.6 Hz, H-10); "“C-NMR
(100 MHz, CDCls) 8: 209.5 (C-3), 169.7 (C-1"), 160.3
(C-1), 143.1 (C-15), 136.9 (C-2), 136.4 (C-5"), 129.7
(C-4"), 126.9 (C-3'), 124.4 (C-2'), 117.0 (C-1"), 113.3
(C-16), 83.7 (C-13), 80.5 (C-14), 78.3 (C-12), 78.2
(C-9), 72.3 (C-6), 71.9 (C-7), 65.2 (C-20), 64.2 (C-5),
60.5 (C-4), 47.5 (C-10), 44.0 (C-11), 35.4 (C-8), 31.4
(C-8), 29.1 (C-7"), 27.8 (C-6'), 22.5 (C-9), 21.1
(C-2"), 18.7 (C-17), 182 (C-18), 14.0 (C-10"), 9.9
(C-19)0 LU 3 5 Scipdios —80°, W eih s
5 WRIEIERE L

&Y 6: A A, HR-EI-MS m/z: 587.285 3
[M+H]" (G544 587.285 1, C3oHu010). 'H-NMR

(400 MHz, CDCl3) &: 7.54 (1H, brs, H-1), 6.66 (1H,
dd, J = 15.6, 10.8 Hz, H-3'), 6.02 (1H, dd, J = 14.8,
10.8 Hz, H-4"), 5.83 (1H, m, H-5"), 5.63 (1H, d, J =
15.2 Hz, H-2"), 4.98 (1H, s, H-12), 4.95 (2H, s, H-16),
4.73 (1H, d, J= 2.4 Hz, H-14), 4.22 (1H, s, H-7), 3.89
(1H, d, J = 7.8 Hz, H-20a), 3.80 (2H, m, H-10, 20b),
3.51 (1H, s, H-5), 3.48 (1H, d, J = 2.4 Hz, H-8), 2.35
(1H, dd, J= 7.2, 14.8 Hz, H-11), 2.07 (2H, dd, J=7.2,
14.0 Hz, H-6'), 1.96 (3H, s, H-2"), 1.80 (3H, s, H-17),
1.73 (3H, s, H-19), 1.26 (3H, d, J = 7.2 Hz, H-18),
1.32~1.39 (2H, m, H-7'), 1.23~1.28 (4H, m, H-8/,
9", 0.86 (3H, t, J = 6.8 Hz, H-10); "“C-NMR (100
MHz, CDCl;) 6: 209.5 (C-3), 169.6 (C-1"), 160.4
(C-1), 143.1 (C-15), 139.3 (C-5'), 136.9 (C-2), 135.0
(C-3), 128.6 (C-4"), 122.3 (C-2'), 117.0 (C-1"), 113.3
(C-16), 83.7 (C-13), 80.4 (C-14), 78.2 (C-12), 78.1
(C-9), 72.3 (C-6), 71.9 (C-7), 65.1 (C-20), 64.2 (C-5),
60.5 (C-4), 47.4 (C-10), 44.0 (C-11), 35.4 (C-8), 32.6
(C-6"), 31.3 (C-8"), 28.7 (C-7), 22.5 (C-9"), 21.1
(C-2"), 18.7 (C-17), 18.2 (C-18), 14.0 (C-10"), 9.9
(C-19). Lh_F$ds 55 3cikapE —s80, %etkade
NFEAERE L o
4 BhELRRRE R METFIL
4.1 HEMHENE

FEEFRES R 1 mg, %25 DMSO, At
K 200 wmol/L I . KA EURE Sh ¥ 100 pL,
JIA 900 pL JGILE R FRHE, Miké ik 20 pmol/L, £
F o 43 5l BORS Hi A= K0 N HE /IS 40 i il i 9 NCI-
H1975 40tk ANFLERHE SK-BR-3 4 k4 ig s iF
T 10%6 2 1375 i) RPMI 1640 K553, J 3k
B T A R, R I T 4
Bt EE 4. 96 FLEREFFLE M 41 g 180 pL
CHN R i A AL 2T 10 000 N1, 76 37 'C100%
FXTRESE . 1% 5% CO, MG FRAA TG F% 24 h )5,
FLN 20 pL FERER (ZIREWN: thBY) 6+ 1.
2 435124 2 umol/L. 400 nmol/L. 80 nmol/L. 16
nmol/L.3.2 nmol/L; 454 5.3.4 2354 5 pmol/L.
1 umol/L. 200 nmol/L. 40 nmol/L. 8 nmol/L), Jf
PEBATERT R (259K DMSO) M5 AR (A In4
M), #HIBE 3 DAL, FHELLRIE 48 h, RJ5H
MTT V52 o BFLINA 20 puL 5 mg/mL (K] MTT %
W, REEEFR 4h o, W2 B BELINA 100 pL
DMSO, EMER a4k 5 min 1455 58 Wi,
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FHEEFRAL 492 nm LK L ta, WeoeRE (4) 4,
TGN HENEIRE (ICso) 10 (R 1), 4
RRUNAY 1~6 X NFLIE SK-BR-3 41 itk
B S 7N R A R A /DS 48 I R
NCI-H1975 4f o k34 58 Jo i S0 HIEH

Fz 1 L&Y SK-BR-3 fHAERM A F 1%
Table 1 Cytotoxic activity of compounds on SK-BR-3 cells

] ICso / (nmol'L )
1 217.1
2 172.6
3 170.2
4 809.4
5 83.7
6 61.6

42 RS

AHFF S BEAF RN 6 /A b 8L i b R i 2
&t NFLIE SK-BR-3 21 /R T 4 s it 41
Mo R, s /40 B it g NCI-H1975 41 i
TCHRIEYE, SRR XA B R AN [F) S B ) i Jed 4
M RAT RSN R 1 Wonta ) 5. 6 WhtEaR Tk
AW, 2, HEWZERNAE TS C-12 AR
LTBEAXTT 5 5 o R R IR R EOAR, D6 C-12 frFa 0 |
(R EAR T i3 48 W B 3is P AR RO . S
) 4~ 6 (LG TR RS A7/ 22 5, o b &4 4

MBER C-2', 4, ' =Hilitd, WETEBAEY) 5. 6 55

P10 £, AP S, 658 C-5' 6 AN A4 1,

WA R ZE 0, U] C-1IEE b 3 A

IUJ52 &35 Ay 1) 22 e B30 R S MRS T s B A L i

IR . A 2. 4. 6 5T NFLIME SK-BR-3

QNI TCso (AR T SCBRIRIE Xt DNA #i4h 57

Pl T 31 E (ICse: 40.04 53.0+ 50.0 pmol/L),

PRI D S A g AR RT e AN X A S A i

BRI B AR IR, i oo AT HoAd A A Ar

15, FAEHINLS] A 3 IR AT o

SE 3k
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