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Chemical Constituents Study of Lycopodium Japonicum

WANG Haiying', YANG Ji?, LIU Xin®, ZHANG Jiantai’, ZHU Guoyuan’ (1.Taizhou Municipal Hospital, Taizhou
318000, China; 2.State Key Laboratory of Quality Research in Chinese Medicine, Macau University of Science and Technology,
Macau 999078, China)

ABSTRACT: OBJECTIVE To investigate the chemical constituents from the whole plant of Lycopodium japonicum.
METHODS The whole plant of L. japonicum was refluxed with 80% ethanol. The concentrated extract was dissolved in 1%
HCI solution. The supernatant was then basified and partitioned with EtOAc. The EtOAc fraction was chromatographed on silica
gel column, purified by MPLC and preparative HPLC. The structures of isolated compounds were elucidated on the basis of
spectroscopic data analyses. RESULTS Eleven compounds were isolated from the ethanolic extract of L. japonicum, including
eight alkaloids: a-isoobscurine (1), a-obscurine (2), des-N-methyl-a-obscurine (3), lycodoline (4), lycoposerramine M (5),
obscurinine (6), lyconadin D (7), and lycoflexine (8); two triterpenoids: lycoclavanol (9), a-onocerin (10); and a phenolic
glycoside: 4-glucosyloxy-3-methoxyphenyl trans-propenoic ethyl ester (11). CONCLUSION Compound 1 is a new compound
and named a-isoobscurine. Compounds 7 and 11 were isolated from this plant for the first time.

KEYWORDS: Lycopodium japonicum; Shenjincao; alkaloids; triterpenoids; phenolic glycoside
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Biosystems 3200 QTRAP Jii i {3 (3¢ [E M H A9 &
4); Agilent 6230 /3T (EE Agilent £}
Hi)s P& A EMEA Waters XBridge Cig
(250 mmX 10 mm, 5 pm); 45 um A ODS #1 %}
(3£ [E Waters); FEZ H-TLC 78 2 0l il b (122 [ 3R 520) .
B F A 70 35 O 4 B 4l Bt 4l (2R B RCI

Labscan).

R1
H(Nlo
o)

Ri Ry
4H OH
50H H

OCHs
A o O
HO' J
o .,
OH

OH HO
9 10 1"

1 e 1~11 4
Fig. 1 Structures of compounds 1-11

AMERENE AR, MR K
BRI ARE T NARBEY AR
(Lycopodium japonicum Thunb. ex Murray)] T4
A, K FRA(LI-201610) % 47 T R K 2%
Hh 2 o AT 9 ] R S
2 RESNE

FRAT AT 8.5 kg, {FIEMIESG, F 80%MH)
PR SRE 3 R, Bk 2h, MR, G
WO, R M 4 R 2 T 28 TE R o SR IUIR 4 MR
KBS 4 L, 10 mol-L™' AUEEER AT pH 18
T 1~2, AR K BR AL S AW LA 4 000 1-min”!
B0 5 min, HUCETEMR, HWEOKIAT pH A2
9~10, FHSEMAERN O OBRZER 3 &k, kR
WIS 2] 08 CERHIR T 343 go LR LTRAHR
BRI E, & 05-FEL100 D 1510 1;
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0.5% = LJE)BE e, TLC M5 &R 5 AME
43 (Fr.1~5). Fr.1(9.0 )& il % AH . A Jh ik«
PIEA(100 © 1—>1 : DBREEBEML, Fr.l~4 Hffr it
WK, B54EY 100153 mg): Fr.l~7 H&FH1%
HPLC 401k 1524L&%) 6(59 mg): Fr.1~10 #r &
, REELSBFENAEDY 9(102 mg). Fr.2 HUE
Jabr Ak, REELSHEELEY 2(150 mg).
Fr.3(1.5 )& R B IEA . SO I A € i 43 25 A 2
#il# HPLC 2ifb /3 254 1(2 mg). 2(200 mg)-
3(60 mg)- 4(10 mg)- 5(30 mg). 7(5 mg)F 8(22 mg).
Fr4(2.4 )% X EH EBAHERE . % HPLC 77 5
B4 A% 11(128 mg).
3 HFHEE

&M 1 AGSRERER, [oh,+31(0.5,
HE) o AR AL A 0 5 43 3 i 45 3 4 7o
N Ci7HpN.O(m/z: 275.211 7 [M+H]", 5 1E
275.211 8). £ TLC fafl, MALEAHH B ()5 B —
PR OB, WHZLENED. kB 1
(AT K X 1M S0+ on 4.96(dd, J=6.4,
1.5 Hz, H-6), miilX oy 1.20~2.79 HH % W H &
FMXHEFRFES, ©F 1 MHEER R RER T
FE(E S oy 2.48CH, s)M I ANXUGEHFER 55
on 0.94(3H, d, J=6.4 Hz, H-16), W% 1. k&Y
1 MERiE A 17 Mk(E5, 454 DEPT & HSQC
WK AR N 1 AP B R . 2 XU
By 2 AR 7 AN H R . 4 AN IRH RN
1A sp’ L0, W& 2. ka1 50
LS o- FEHITH (a-obscurine, 2) 1k & i &% 1
P R AR 5 5w, SR iay 1 W
2 1 MAMEMRLEY . LAY 1 BmEEL
BIGHSEM T 1 MG T (6n 4.96) 1% F 2L BT+
(61279, d, J=12.8 Hz, H-4)LL K A0 i85 S5 115
5 0c 106.8(C-6)H1 33.7(C-4), TMibT 1 MAGEZ=
W S5, UL EY 1 A iR ] GEAr
R T Ase DLTIA AR a- BAIBR A ) Ays B0 4S9
1 /) "H-"H COSY ¥ 1) H-3/H-4. H-6/H-7 S A%
&5 L HMBC 3% (K 2)4 H-6 5 C-4.C-12 A%,
H-3 5 C-5 156, H-8 5 C-6 5%, #—5miE T
& 1 AL E . 'H-"H COSY. HSQC LA
J HMBC 3 o (1) F A AR AS 5 0 BT A i T4 &4
1 1P I 28548 DA S B s 2 () 4 1 g, WAk 1,
K 2.4LA % 1 1) NOESY i1, H-7 5 H-11 #H%,
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H-12 5 H-14 #H2%, £ H-7 5 C11-C12 #[F M,
M H-12 5 C13-C14 8RN, EATHAHN RS o-
TAABAIE, 203N o AT B KA. H-4 5 H-11 %
R L) NOE M 26H7R H-4 A B, Kk, #ie
THAED 1 EHIE ). 28RERI, a1
RHEY), 8N a-F EMPE(a-isoobscurine).

F1 feW1 WA E

Tab. 1 'H (600 MHz) and "C(150 MHz) NMR data of
compound 1
1(in CD;0D) 1(in CDCl5)
No.
Jc on (J in HZ) Jdc on (J in HZ)
1 1724 169.6
2.58, ddd (17.9, 12.8, 5.2)

20326 46.ddd (179,52, 1.8) 22 2.56,m

30 241 2.14,m; 1.73, m 229  2.10,m; 1.72,m

4 337 2.79, d(12.8) 325 2.72,d (12.4)

51371 1355

6 106.8 4.96,dd (6.4, 1.5) 105.2 4.80, d (6.0)

7 384 224, m 37 222, m

e 408 1.62, brd (12.8) 308 1-57.brd (129)

1.20,dt (12.8, 3.5) 1.18, dt (12.8, 2.0)

9 516 2.83,m; 271,brd(12.4) 505 2.72,m; 2.68, m

10 258 1.69, m 253 1.63, m
11 266 1.50,m: 1.37, m 259  141,m: 1.37,m
12 467 1.50, m 456 1.54,m
13 596 56.8
R PR Uy
15 268 1.80, m 254 175, m
16 224 0.94,d (6.4) 222 0.92,d (6.5)

NCH; 39.4 248, s 39.2 247,s

2 fhé4 18y x# '"H-'H COSY. HMBC bL X NOESY
HXRES

Fig. 2 Key 'H-'H COSY, HMBC and NOESY correlations
of compound 1
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WEY 2: LEEIRG AR (FEE). ESI-MS, m/z,
275.1[M+H]", Z& AV DEPT i 1%L &
W19y 1 N C17H eN,O . 87 2 (A8, BiAk 4k
HROFERAE, WHZMEY N EDH.
"H-NMR(600 MHz, CDCls), 6: 2.71(1H, td, J=4.0,
12.0 Hz, H-9a), 2.63(1H, m, H-9b), 2.44(3H, s,
NCH;), 2.433H, m, H-6, H-3a), 2.38(1H, m,
H-2a), 2.21(1H, m, H-10a), 1.85(1H, m, H-7),
1.75(1H, m, H-3b), 1.69(1H, m, H-12), 1.62(1H,
m, H-2a), 1.60(1H, m, H-15), 1.43(1H, m, H-8a),
1.402H, m, H-11), 1.18(1H, m, H-10b), 1.12(1H,
m, H-14b), 1.09(1H, m, H-8b), 0.87(3H, d, J=
6.6 Hz, H-16). "“C-NMR(150 MHz, CDClL)J:
171.8(C-1), 130.5(C-5), 114.4(C-4), 59.0(C-13),
51.5(C-9), 43.7(C-14), 42.9(C-8), 36.1(C-NCHjs),
35.4(C-12), 33.7(C-7), 31.5(C-6), 30.2(C-2),
27.3(C-15), 26.6(C-11), 22.4(C-16), 19.5(C-10),
19.4(C-3). UL 40 5 scmkiios — 8™, et
HY) 2 N a- A (a-obscurine).

&Y 3: LEOEHIR G AT EE). ESI-MS, m/z,
261.1[M+H]", 4& AV DEPT iH#i & %L &
W53 73RN C16HpaN,0 . 2038 2 (R AL Al 4 2 €1
Jo RO, SRS Y.
"H-NMR(600 MHz, CDCls), 6: 2.83(1H, dt, J=12.2,
2.0 Hz, H-9a), 2.48(2H, m, H-2), 2.44(1H, dt,
J=3.0, 12.2 Hz, H-9b), 2.36(1H, m, H-6a), 2.32(1H,
m, H-3a), 2.22(1H, m, H-3b), 1.89(1H, m, H-7),
1.65(4H, m, H-8a, 6b, 10a, 15), 1.50(2H, m,
H-10b, 14a), 1.433H, m, H-11, 12), 1.23(1H,
dt, J=4.0, 13.0 Hz, H-8b), 0.89(1H, m, H-14b),
0.87(3H, d, J=6.6 Hz, H-16). *C-NMR(150 MHz,
CDCl3), d: 170.9(C-1), 130.9(C-5), 112.2(C-4),
55.6(C-13), 46.0(C-14), 44.5(C-12), 43.5(C-8),
42.7(C-9), 33.5(C-7), 31.2(C-2), 30.2(C-6),
27.2(C-10), 26.6(C-15), 26.0(C-11), 22.0(C-16),
18.9(C-3). LA_F 3 ¥ 55 emki i — 5P,
L ENEW 3 R~ E-N-H K o A
(des-N-methyl-a-obscurine).

&Y 4: AEH K. ESI-MS,
263.1[M+H]", 454 AR DEPT & i € %1k &
W5y 130N C1gHasNO, . 2278 2 (it AL B0 4T I 6
JE R AN, SIS NI
"H-NMR(600 MHz, CDCls), : 3.23(1H, m, H-1a),

m/Z ’
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3.21(1H, m, H-9a), 2.95(1H, dd, J=2.0, 10.0 Hz,
H-4), 2.59(1H, dd, J=6.0, 13.2 Hz, H-6a), 2.57(1H,
m, H-9b), 2.45(1H, dd, J=5.3, 14.5 Hz, H-1b),
2.33(1H, dd, J=2.0, 16.4 Hz, H-6b), 2.25(1H,
dd, J=4.0, 12.5 Hz, H-14a), 2.14(1H, dt, J=4.5,
13.6 Hz, H-1la), 2.083H, m, H-7, 10a, 3a),
1.95(1H, m, H-8a), 1.89(1H, m, H-2a), 1.70(1H,
m, H-10b), 1.63(1H, m, H-3b), 1.50(1H, m,
H-11b), 1.43(1H, m, H-4), 1.35QH, m, H-8b,
2b), 0.87(3H, d, J=6.0 Hz, H-16). “C-NMR
(150 MHz, CDCls), 6: 212.5(C-5), 69.5(C-12),
61.5(C-13), 46.2(C-9), 46.1(C-1), 44.3(C-6),
43.2(C-4), 40.7(C-7), 36.0(C-14), 35.7(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 L3 % 5 SCokfE A
RS, W% EhEY 4 AR
(lycodoline).

&M 5. BB K. ESIMS, m/iz,
263.1[M+H]", Z5& A DEPT B i e ik &
W19y 7 RN Ci6HasNO, o 47 2 (01 R Ak AR A o 1
JE R AP, U E Y N R
'H-NMR(600 MHz, CDCly), d: 420(1H, q,
J=3.0 Hz, H-11), 3.532H, m, H-4, 9a), 3.34(2H,
m, H-la, 6a), 2.63(1H, dd, J=4.3, 13.3 Hz,
H-14a), 2.55(1H, dd, J=4.5, 14.4 Hz, H-1b),
2.45(1H, qd, J=4.3, 14.5Hz, H-9b), 2.33(1H,
m, H-7), 2.15(1H, td, J=2.0, 16.0 Hz, H-6b),
2.052H, m, H-3a, 10a), 1.88(1H, m, H-2a),
1.75(1H, m, H-10b), 1.68(1H, m, H-8a), 1.51(3H,
m, H-3b, 12, 15), 1.39(1H, m, H-2b), 1.27(1H,
td, J=2.0, 12.6 Hz, H-6b), 0.87(3H, d, J=6.0 Hz,
H-16), 0.83(1H, m, H-14b). “C-NMR(150 MHz,
CDCls), 6: 216.0(C-5), 69.7(C-11), 59.1(C-13),
47.6(C-12), 47.1(C-1), 45.8(C-4), 44.9(C-6),
44.1(C-8), 43.6(C-14), 41.5(C-9), 36.0(C-7),
35.3(C-10), 25.4(C-15), 22.8(C-16), 19.8(C-3),
193(C-2) » bbb 3 3% B 5 Wk i
lycoposerramine M — 1%, %S EH AW 5 N
lycoposerramine M.

&Y 6: TGk, ESI-MS,
2732[M+H]", Z5AENE, BRI DEPT 3 652 %
WEM TN CHuN 00 S E (il ki, fill
PRARER Gt 5 AT 65, U %A & 0 N AE P .

- 1862 -
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'"H-NMR(600 MHz, CDCl3), J: 6.26(1H, brs,
H-14), 4.19(1H, brs, H-3), 3.31(1H, brt, J=0.72 Hz,
H-4), 2.66(1H, dt, J=18.0, 0.6 Hz, H-8), 2.54(1H,
td, J=1.2, 10.6 Hz, H-1), 2.43(1H, m, H-7),
2.28(1H, ddd, J=6.0, 7.2, 12.0 Hz, H-9), 2.19(3H,
s, H-NCH3), 2.16(2H, m, H-9, 11), 2.11(1H,
m, H-8), 1.94(4H, m, H-2, 6), 1.85(3H, s,
H-16), 1.48(1H, m, H-11), 1.43(2H, m, H-10).
BC-NMR(150 MHz, CDCly), &: 220.4(C-5),
175.6(C-13), 146.8(C-15), 119.3(C-14), 77.3(C-3),
61.2(C-4), 61.0(C-12), 59.0(C-9), 48.3(C-1),
44.4(C-NCH3), 43.5(C-6), 34.7(C-11), 31.2(C-8),
30.5(C-2), 29.9(C-7), 24.2(C-10), 23.8(C-16). LA
R S SR IRE AT S, e
&) 6 4 T A0 T il (obscurinine).
&% 7. ABH K. ESIMS,
273.2[M+H]", 45& BREVE A DEPT i 1%L &
W19y 1 3N C17H N, 0 20538 2 60 1 AL A A1 5 €1
JE R AP, VLAY N .
'"H-NMR(600 MHz, CDCl), &: 4.66(1H, d,
J=6.0 Hz, H-6), 3.33(1H, td, J=3.0, 9.4 Hz, H-9a),
2.55(1H, qd, J=2.5, 13.0 Hz, H-2a), 2.35(1H,
m, H-7), 2.32(3H, s, H-NCH;), 2.31(1H, m,
H-2b), 2.25(1H, d, J=9.4 Hz, H-9b), 2.18(2H,
m, H-10, 12), 2.06(1H, m, H-3a), 1.97(1H, m,
H-15), 1.70(1H, dt, J=4.9, 14.0 Hz, H-3b), 1.59(2H,
m, H-1la, 14a), 1.51(1H, m, H-8a), 1.39(1H,
dd, J=8.0, 12.6 Hz, H-11b), 1.18(1H, m, H-14b),
0.96(1H, dt, J=2.0, 12.5 Hz, H-8b), 0.89(3H, d,
J=6.0 Hz, H-16). “C-NMR(150 MHz, CDCls), §:
170.0(C-1), 136.8(C-5), 103.6(C-6), 65.7(C-13),
59.6(C-9), 49.9(C-4), 42.0(C-10), 39.2(C-7),
38.7(C-12), 37.9(C-8), 35.1(C-NCHjs), 34.6(C-14),
33.9(C-11), 29.8(C-2), 24.8(C-15), 22.4(C-16),
19.7(C-3). LA Rl Eds 5 STk & lyconadin D
— P, WU E A T 4 lyconadin D
&Y 8: AfEK K, ESIMS,
276.2[M+H]", &40, Wik A DEPT 6 %
W& 75K Ci7HsNOy. LT E AL, il
TRAREN IS o g A, PEWZAL S N AV .
"H-NMR(600 MHz, CDCls), d: 3.15(1H, qd, J=1.5,
14.8 Hz, H-17a), 3.09(1H, ddd, J=12.0, 6.0, 2.4 Hz,
H-9a),2.94(1H, dd, J=12.8, 4.0 Hz, H-1a), 2.79(2H,

m/z ,

m/Z ’
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m, H-1b, 9b), 2.63(1H, m, H-6a), 2.37(1H, dd,
J=18.7, 8.7 Hz, H-6b), 1.043H, d, J=6.5 Hz,
H-16). *C-NMR(150 MHz, CDCl3), d: 218.4(C-5),
213.9(C-13), 60.6(C-12), 58.3(C-4), 56.6(C-9),
55.4(C-19), 53.2(C-1), 46.7(C-14), 40.3(C-7),
40.0(C-6), 36.1(C-11), 31.2(C-8), 29.2(C-3),
28.0(C-15), 25.9(C-10), 22.3(C-16), 19.3(C-2).
DA 39 3 B 5 SRR I A e R e — 5,
BEAEY) 8 A AR E B (lycoflexine).
& 9: Ak, ESI-MS, m/z, 493.5[M+CIJ,
GEAENE, BREER DEPT 1SR E %A SW4 TR
N CyHs003. 'H-NMR(600 MHz, CDCl3), d:
5.29(1H, s, H-15), 3.55(1H, s, H-3), 3.41(1H,
dd, J=6.0, 12.0 Hz, H-24), 3.21(1H, brt, J=1.5 Hz,
H-21), 3.20(1H, m, H-24), 2.21(1H, d, J=12.6Hz,
H-27a), 1.99 (1H, m, H-11a), 1.87(1H, m, H-16a),
1.79(1H, m, H-16b), 1.78(1H, m, H-13), 1.77(2H,
m, H-12a, H-20a), 1.69(1H, m, H-2a), 1.65(1H,
m, H-27a), 1.44(1H, m, H-20b), 1.432H, m,
H-19), 1.37(1H, m, H-12b), 1.36(3H, m, H-la,
H-6), 1.32(1H, m, H-5), 1.29(1H, m, H-7a),
1.27(1H, m, H-1b), 1.11(1H, m, H-7b), 1.08(1H,
m, H-11b), 1.00(1H, m, H-2b), 0.873H, s,
H-23), 0.85(1H, dd, J=1.0, 12.0 Hz, H-9), 0.80(3H,
s, H-30), 0.81(3H, s, H-29), 0.77(3H, s, H-26),
0.72GH, s, H-25), 0.613H, s, H-=28).
BC-NMR(150 MHz, CDCly), &: 138.2(C-14),
121.8(C-15), 73.8(C-21), 68.2(C-3), 64.0(C-24),
62.3(C-9), 56.5(C-13), 55.9(C-27), 49.2(C-5),
45.2(C-7), 42.8(C-4), 42.7(C-17), 37.6(C-10),
37.0(C-22), 36.9(C-8), 35.4(C-18), 33.0(C-1),
30.8(C-19), 28.0(C-29), 26.9(C-11), 26.9(C-11),
25.5(C-12), 25.4(C-20), 24.7(C-2), 23.5(C-16),
22.8(C-23), 21.7(C-30), 19.6(C-26), 18.6(C-6),
15.8(C-25), 13.3(C-28). ZE&LL L¥dE, it 5%
R P ) B I S S AR REBAR KT, WS
A AE W) A P = (lycoclavanol) .
&Y 10 [k K, ESI-MS,
477.7[M+C1], dEE0E, ik DEPT 3 i & %
& TR CyHso0,. 'H-NMR(600 MHz,
CDCly), d: 4.83(2H, s, H-26, 27a), 4.56(2H, s,
H-26, 27b), 3.24(2H, d, J=3.6 Hz, H-3, 21),
2.40(2H, ddd, J=3.6, 6.6, 13.24 Hz, H-7, 15),

m/Z ’

 E BRI 2452 2018 4F 12 H 5 35 %28 12 1

1.74(2H, m, H-6, 16a), 1.71(2H, m, H-1, 19a),
1.68(2H, m, H-2, 20a), 1.56(4H, m, H-2, 20b,
H-6, 16b), 1.50(4H, s, H-9, 13, H-11, 12a),
1.25(6H, s, H-23, 29), 1.182H, m, H-11, 12b),
1.092H, d, J=3.6 Hz, H-1, 19b), 1.07(2H, d,
J=3.6 Hz, H-5, 17), 0.76(6H, s, H-24, 30), 0.64(6H,
s, H-25, 28). “C-NMR(150 MHz, CDCLy), §:
148.6(C-8, 14), 106.9(C-26, 27), 79.1(C-3, 21),
57.7(C-9, 13), 54.8(C-5, 17), 39.4(C-4, 22),
39.3(C-10, 18), 38.4(C-7, 15), 37.1(C-1, 19),
28.4(C-23, 29), 28.1(C-2, 20), 24.2(C-6, 16),
22.6(C-11, 12), 15.5(C-24, 30), 14.7(C-25, 28).
SR UL EER, WS 22 e xR s A
PERZRAAR T, B EZUAYIN a-TER AL i
(a-onocerin).

&Y 11: [ K, ESI-MS,
407.3[M+Na]’, 4i& S0, Bk DEPT Wi 2 4
T 3N CisH2400. 'H-NMR(600 MHz, CDCl;), 6:
7.63(1H, d, J=15.6 Hz, H-7), 7.26(1H, d, J=2.4 Hz,
H-6),7.17(2H, m, H-2, H-5), 6.44(1H, d,J=15.6 Hz,
H-8), 4.96(1H, d, J=7.8 Hz, H-1'), 4.23(2H, q,
J=1.6 Hz, H-10), 3.90(3H, s, H-OCH3), 3.88(1H,
dd, J=3.0, 13.2 Hz, H-6'a), 3.70(1H, dd, J=6.6,
13.2 Hz, H-6'b), 3.51(1H, m, H-2'), 3.46(1H,
m, H-3'), 3.44(1H, m, H-5"), 3.40(1H, m, H-4"),
1.32(3H, t, J=6.6 Hz, H-11). C-NMR(150MHz,
CDCl3), d: 168.9(C-9), 151.0(C-3), 150.1(C-4),
145.9(C-7), 130.5(C-1), 123.5(C-2), 117.5(C-8),
117.4(C-5), 112.4(C-6), 102.2(C-1'), 78.3(C-5),
77.9(C-3"), 74.8(C-2"), 71.3(C-4'), 63.5(C-6'),
63.5(C-6"), 61.6(C-10), 56.8(C-OCH3), 14.6(C-11).
A UL MR, WIS S O o R A A
TYERGREBAE AT, e iZb &N 4-glucosyloxy-
3-methoxyphenltrans-propenoic ethylester.

4 iR

AR EVIRR g5 2 0k 28 B A ETEF
&S RIRT=IM . AWLE RS R DL
IR e RN TR0 AR S SR PR i
AP H AR, X =FE AR AT T &GS B
WoE, EasE%e T 1 MEAEY, B LA
ARED) 7 A THEE. 2 A =wR A
VIR 1 AR EAEY . HLEY o-F BRI

m/z ,

B E I DT 4 NSO RS, R H
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I3 RAA o- BB — FEAE 7S o0 A BRI 1) S5 A
B, HHEXEEAMFEE] T As, ¢ MIMTAREE KA 5
7o o= FAABHSE RIR TR I B AN H A As, o DU
A e AP . 74, lyconadin D 2
MAAFAF 53 B 1S 211 fastigiatine-Z A= Y08
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