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Chemical constituents of Sabia campanulata subsp. ritchieae
and their a-glucosidase inhibitory activity

DING Tongtong'** | DENG Ying'?, DENG Lulu'?, LI Jiang"*, MU Shuzhen'?"

(1. State Key Laboratory of Functions and Applications of Medicinal Plants, Guizhou Medical University, Guiyang 550014, China; 2. The Key
Laboratory of Chemistry for Natural Products of Guizhou Province and Chinese Academy of Sciences, Guiyang 550014, China;
3. School of Pharmaceutical Sciences, Guizhou Medical University, Guiyang 550025, China)

Abstract; In order to investigate the material basis of Sabia campanulata subsp. ritchieae in reducing blood sugar. A
total of 10 monomer compounds were isolated from 95% ethanol extracts of S. campanulata subsp. ritchieae by gel column
chromatography, Sephadex LH-20 gel column chromatography, semi-preparative high performance liquid chromatography
and recrystallization. Ten compounds were Pronuciferine (1), (6R, 6aS, P)-Isocorydine (2), N-methylhernovine
(3), N-formyldehydroanonain (4), Roemerine (5), (-)-Tetrahydropalmatine (6), N-feruloyltyramine (7), N-p-
coumaroyltyramine (8), Quercetin (9) and Dibutylphthalate (10). All compounds were isolated from the plant for the
first time. In vitro activity results showed that compounds 7, 8 and 9 had significant a-glucosidase inhibitory activity with

IC,,=6.1-38.8 wmol - L' by the method of PNPG. Expecially, the activities of compounds 8 and 9 were 40 times more
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than the positive drug acarbose. This study enriched the chemical constituents of S. campanulata subsp. ritchieae, and

also provided a scientific basis for the development of this plant resource in reducing blood sugar.

Key words: Sabia campanulata subsp. ritchieae, material basis, alkaloid, in vitro activity, a-glucosidase

S8 78 35 X B ( Sabia  campanulata  subsp.
ritchieae) R KUHE R} ( Sabiaceae ) 1 XU J&E ( Sabia)
GER7/I Tl el NS o <35 W i R WO N 17/ 1 I WU R S
TLUA R DX, %A W) B AT Z2 i X A BB R
K OBV AT R A AT I A 2 sk (L i
85,2016) , 25 BRI 2R IAEDTR AL W T
HF PO RE ML 00385 45 D7 1 ( RE I RESE:,
2017) . PRAFIEE B IE I =AY, XK
B Pt AR ST A B (25 =2 RS, 2018)

TP PUE KU AR 16 XUBE Jm A i — > %
T B3 T 5Y 3 B A0 46 T 20 =i 28 R AT
Ay, 25 PR T ST SR WA B B B = 2
B WXE ConA & i 1Y F 2 1R IF 451 40 BAT — 5 1Y
TP VE T (F#T = %,2019) , HREETIZHY F
A W AE YRR G W) ST RE Y BRI PR A
HRIE , WE PRI S 2 A A o — S T M R A 18
P, TGS 4 B R Y A B AR (T AR, 2019)
e R 2 A PR s 1Y 32 20k . PRl | B A R 1f b
WA 25 8] LU T8 97 B PR o oo~ 4 B 1
R e A B ROR B AR 25 . IR
TRz B A R 1 1% S2 25 FIAE Y, Db 43
BIARAHIRRE HL BAT B FEAE TG MR KA 77 W, v]
W HE— 20 TF R LR KR g e O pdt 2 iy, T b
BRI %6 B VR 9T, 30K X 0 B 14 B v B A B B
B R SR E KUk b Ak e ) IR
R MR R A 25 T, A SR 50 78 18 XU R 95% & I
e Iy 3 ok TR R Ak B e A AR W R, o T BEAR AR
PR EEOREE 10 MEE (K ) P
8 A LEWIRL, BT A W24 R %R ) T oy
BIRRE] L R T AR ST SR T XUBE (4 B DD AL, R
15 MOBE A OC B SR bR o A AR T Bl EA T
TRSNE LG e (R HFIAE ,2002) , HoP A AL
A= Wy AN B R 2R AL ) A A o ) 2 0
v

1 AR5 DS

Mg et N R R PNE S SR A PR
RIF w48 5 O SR P T KRR ( Sabia campanulata

subsp. ritchieae) W) T BRI FRAS AT 52 N 44 vh
FE R B KR Pk e S e =

AR - Sim-HPLC - il £ 2,35 4% ( 22 E Wasters
N H)) 5 ESI-MS HL I 55 5T 3% A (A B v 18 R R4
] ) ;600 MHz B 5 A% i 3L R A% (v 1 Bruker 2%
) ,@ﬁﬁ?ﬁ( ( 22 [# Thermo scientifc /A\ﬁj) ; N-1100
YT i 78 AN ( L 2 B A AR A R D) o

iRX 5 ; Sephadex LH-20 % % ## #E I (40 ~ 70
wm , %ij+: Amersham Pharmacia Biotech AB /A H] ) ;
FEEATRER (200 ~ 300 HF1300 ~ 400 H) , fikfig
H(10 ~ 40 um) FI# 22T HEEK GF254(0.20 ~
0.25 mm) ( F BHFVEALT) ) . 28T H HPLC it
FIB ke, AW b A R O BR
B O (e, Bl 2 B e A IR A A 5
S (Tl 9%, 1 AT 22 FZE AL B ) 5 Bl R 0 (
IR AR W BB PR W) ) 5 oo 40 8 1 1t (35

Sigma 2y H] ) o
2 LIk

2.1 RS E

SRV T XUBE T8 K 1 40 kg, 95% £ BN 34 [n]
THEH 3 WK, B R 3 hy B OO R VR 4, 4K
2, H 10% B9 A TR M BL W pH 290 2 )5,
FH A Bk Sz 52 26 B2 A i ek )2 JE B 68 R A A
Na, CO, HHIEW pH 29°4 10 J5 , F 505 I 52 2 B
REE OB A, e 4 s ) 15 31 S0 A
Y580 g, MU A WU 38 o # e e A1 )2 A
AR HEBIEADT - HEE(100 1~ 0 : 1) BREEBEM,
G 5 BT BEE ) Fr.1-Fr.5, Fr.1(500 mg) il
it Sephadex LH-20 % R BHEEHE (505 « HEE=1:
1) DA K il % e TR WRAE B3 ( O+ K=80: 1~
40 : DB EMEAEY 4(5 mg) AILE W 6(50
mg) . Fr.2 (110 g) 2 1F AH ik B AE 335 86 B2 U6 i
(A H g HEE=100: 1~ 0: 1)f3%] Fr.2.1-
Fr.2.10, Fr.2.1(3 g) & & 2 H 45 & (05 f
REBEH) BEMEEY) 2(500 mg) o Fr.2.3(12 g)
28 E AR R R €335 43 5 (DR A A il ek - ST =
5: 1) IRESS (WEE) HMEE1(1.7 ¢),
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Fig.1  Structures of compounds 1-10 from the Sabia campanulata subsp. ritchieae

Z S5 2 TE A A AT €83 3 I (5 B R0 Sy o vt
TOHE=20 : 1) 5 EIE AW 5(470 mg) , T4
i) Sephadex LH-20 % 5 A & e ( ) , LA &=
SRR AE S Bk & ) 3(60 mg) FIfLE ) 10
(20 mg) , Fr.2.8-Fr.2.10(38 g) &/ S H 455 (A&
1 HH TR G W 7)) R I R e R A 8 1 O (A T
fit : =5 1)MREEW T3 ) HEWS
(360 mg) A5 9(280 mg) .
2.2 - B A HEEBEIE MR E

o 25 W T 00 4R 3 1 B PNPG ik
(Chen et al.,2016) , ¥ PBS A [] i B () Ff 5 5%

PHA: 24 | o8] 26 W5 1 Tl 0 L 120 pl, IR AT,
37 CHIRFHEFRA P WEF 15 min; MMA 20 pL 1)
PNPG(2.5 mmol - L") , %R~ ,37 ClEIERFF
P4k 2L F 15 min; il A Na,CO, (0.2 mmol -
L) % 80 wL 2 1k )2 17,405 nm K T AR
HWSER oD i, LItk s A dl i sdl M
XTHEZH BHPEXT B2 52541 5 4, 4l 3 A~F
P8 AL, AT AR KIF s 1 fiR

M F = [ 1= (0Dyy — 0Dy )/ ( ODygyye —
0D...,1x100%
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Table 1 The added dosage and sequences of each reactant ( Unit: L)
Lg=v Pt HE 4 BH 4 %} R 4
) G ol PIRLXPACL o XA 2541
Background Negative control  Positive control
Reagents Blank Test group
group group group
PBS 120 100 80 72 72
e Samples 0 0 0 0 8
IR Si%i3 a-glucosidase 0 0 0 8 0
ﬁ&%f‘i@Enzyme solution 0 0 20 20 20
37 CHERIEFA T E 15 min
Incubate at 37 C in a constant temperature
incubator for 15 min
PNPG B 0 20 20 20 20
37 CHRSEIRA FIFH 15 min
Incubate at 37 C in a constant temperature
incubator for 15 min
Na, CO, 80 80 80 80 80

3 RS540

3.1 HEHMETE

EW 1 BEEER R, BB N 2
P, ESI-MS m/z 334 [M + Na]*.' H-NMR ( 600
MHz,CDClL,) 6:7.03(d,J=10.0 Hz, 1H, H-12),
6.87(d,J=10.8 Hz,1H, H-8),6.63 (s, 1H,H-3),
6.38 (d,J/=9.9 Hz,1H,H-9) ,6.27(d,J=11.6 Hz,
1H,H-11),3.79 (s, 3H, 2-OMe ), 3.58 (s, 3H,
1-OMe) ,3.44(m,1H,H-6a),3.10(m,1H,H-5a) ,
2.96(m,1H,H-4B),2.82(s,1H,H-4a),2.51 (m,
2H,H-78,5B),2.36(s,3H, N-Me) ,2.22(t, ] =
11.2 Hz, 1H, H-7a) ; "C-NMR ( 150 MHz, CDCL,)
5:186.24 (C-10),153.62 (C-2),153.37(C-8),
150.17 (C-12), 144.38 ( C-1), 134.38 (C-3b),
132.67 (C-13a), 128.18 ( C-3a), 127.80 (C-9) ,
127.36(C-11) ,111.77(C-3) ,65.68 ( C-6a) ,61.01
(1-OMe) , 56.28 ( 2-OMe ), 54.90 ( C-5), 51.20
(C-13) ,47.47(C-7) ,43.51(C-4) ,27.45(N-Me) ,
DL E % 5 S0k (Fajardo et al.,2009) 4% 18 — %k,
% ELE Y 1 M Pronuciferine

&2 BEEER R, B R N 2
. ESI-MS m/z 364 [M + Na]'.' H-NMR ( 600
MHz,CDCl,) 8:6.82(q,J=8.1 Hz,2H,H-8,9),
6.67 (s, 1H,H-3),3.87(d, J=13.6 Hz,6H, 2,
10-OMe) ,3.68(s,3H,1-OMe) ,3.16-3.09(m, 1H,
H-4a),3.01 (dd, J=13.2,3.5 Hz, 1H, H-7a) ,

2.99-2.94(m, 1H,H-5a),2.86-2.79 (m, 1H, H-
6aa) ,2.69-2.62(m, 1H, H-4B),2.49 (s,3H, N-
Me),2.45-2.36(m,2H,H-58,7B) ; “C-NMR ( 150
MHz,CDCl,) 8:151.26 (C-2), 149.46 ( C-10),
144.02 (C-11),142.16 (C-1), 130.22 ( C-7a),
130.03 (C-1b), 129.28 (C-3a), 125.93 ( C-1a),
120.19 (C-11a), 118.96 (C-8), 111.13 ( C-3),
110.98 (C-9),62.92(C-6a) ,62.02(1-OMe) ,56.12
(10-OMe) , 55.83 (2-OMe ), 52.76 ( C-5) , 43.93
(N-Me) ,35.94 (C-7),29.39(C-4) . LI F%dE 5
ik ( Ferreira et al.,2010) i 8 — 2, it & &b &
)2 M (6R,6aS,P)-Isocorydine

G 3 B R R, Bk Sk N A
FHPE, ESI-MS m/z 352 [M + Na]*,'H-NMR (600
MHz,DMSO-d,) 6:6.77(d,J=8.0 Hz, 1H,H-8) ,
6.62(d,J=8.0 Hz, 1H,H-9),6.62 (s, H, H-3),
3.72(d,J=2.7 Hz,6H,1,11-OMe) ,3.30~3.13 (m,
2H,H-4,7a),3.09-2.95(m,2H, H-5,78),2.63
(s,3H,N-Me),2.33(t,J=13.1 Hz, 1H, H-6a) ;
BC-NMR ( 150 MHz, DMSO-d, ) &: 149. 60
(C-2,10),146.88 (C-11),145.19 (C-1) , 128.69
(C-3a),125.70 (C-1b), 122.48 (C-11a) , 121.63
(C-1a), 120.32 (C-7a), 116.91 ( C-8), 110. 74
(C-9),110.43 (C-2),62.92 (C-6a), 56.21 (1-
OMe) ,55.98 (11-OMe ), 52.56 ( C-5),42.51 ( N-
Me) ,34.44(C-7),27.42(C-4) , DL ¥4 5 2k
(RRP5E,2011) Rl —2, e 2B 3 0 N-

methylhemovine,
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a4 FEEER AR, B N 2
P, ESI-MS m/z 314 [ M + Na]*,' H-NMR ( 600
MHz,CDCL,) 6:9.04-8.98(m,1H,H-11) ,8.91(s,
1H,-NCHO) ,7.81-7.75(m,1H,H-8) ,7.61-7.52
(m,2H,H-9,10),7.23(s,1H,H-7),7.05(s, 1H,
H-3),6.26(d,J=7.2 Hz,2H,-OCH,0-) ,4.13 ( dt,
J=16.3,8.3 Hz,2H,H-5),3.20(t,/=5.9 Hz,2H,
H-4); “C-NMR ( 150 MHz, CDCl,) §&: 160. 76
(-NCHO) ,146.07 (C-2), 142.50 ( C-1), 133.55
(C-6a),131.68 (C-11a),127.46 (C-10),127.35
(C-8),127.13 (C-11), 126.83 (C-7a), 126.59
(C-3a),125.95 (C-9), 118.87 (C-11¢), 117.20
(C-11b), 111.43 (C-7), 109.02 (C-3), 101. 44
(-OCH,0-),38.68 (C-5),30.31 (C-4), U L%k
5 SCHR (BRHE S, 2015) il — 30, MU E G Y
4 4y N-formyldehydroanonain ,

&Y s BEMIRE A, MU B4 N 2 P
P, ESI-MS m/z 280 [M + H]*, "H-NMR ( 600
MHz,CDCl,) 8:8.09(d,J=7.6 Hz, IH, H-11),
7.34(t,J=7.2 Hz,1H,H-9) ,7.27(dt,J=14.6,6.0
Hz,2H,H-8,10),6.58 (s, 1H,H-3),6.09(d, J=
1.5 Hz, 1H,-OCH, 0-), 5.94 (s, 1H,-OCH, 0-) ,
3.22-3.12(m,3H, H-4b, 5a,6a),3.06 (ddd, J =
11.4,5.8,1.2 Hz,1H,H-7b) ,2.75-2.63 (m,2H,
H-4a,7a) ,2.57(s,3H,N-Me) ,2.56-2.51(m, 1H,
H-5a); “"C-NMR ( 150 MHz, CDCL, ) §&: 146. 64
(C-2),142.53 (C-1), 135.40 (C-7a), 131.08
(C-11a),127.15 (C-1b), 128.14 (C-8), 127.42
(C-9),126.94 (C-10), 126.82 (C-11), 126.53
(C-3a), 116.39 (C-la), 107.43 (C-3), 100. 65
(-OCH,0-) ,62.06 (C-6a) ,53.54 (C-5) ,43.88( N-
Me) ,34.63 (C-7),29.16 (C-4) . DA F8dE 5 SCiik
(Chen et al.,1998) 2 il — B, 2k &M 5 R
Roemerine .

a6 TR A AR R, WAk B B R
B FHE, ESI-MS m/z356 [M + H]*,"H-NMR ( 600
MHz,CDCl,) 6:6.88(d, J=8.3 Hz, IH, H-12),
6.79(d,J=8.3 Hz, 1H,H-11) ,6.73(s,H, H-1) ,
6.62(s,1H,H-4) ,4.24(d,J=15.7 Hz,1H,H-8),
3.86(dd,J=16.2,7.3 Hz,12H,2,3,9,10-OMe) ,
3.54(dd,J=9.3,6.4 Hz,2H,H-5) ,3.31-3.10( m,
2H,H-13),2.83(dd, J=15.5,11.6 Hz, 1H,
H-13a),2.64 (dt, J=11.0,9.6 Hz, 2H, H-6) ;

BC-NMR ( 150 MHz, CDCl,) &:150.29 (C-10),
147.50 (C-3), 147.45 (C-2), 145.09 (C-9),
129.72 (C-13b),128.71 (C-12a) ,127.76 (C-8a) ,
126.82 (C-4a), 123.88 (C-12), 111.36 (C-4),
110.96 (C-11),108.61 (C-1), 60.19 (C-13a),
59.34(2-OMe) , 56.09 ( 3-OMe ) , 55.89 (9-OMe ) ,
55.86(10-OMe) ,54.03 (C-8),51.54 (C-6),36.36
(C-13),29. 13 (C-5), WA F % 4 5 3¢ #k
( Blanchfield et al.,2003) i — 2, #4259
6 4 ( -) -Tetrahydropalmatine ,

RGP T AR Al AL BB BN 5 P
PE, ESI-MS m/z 336 [ M + Na]*.'H-NMR ( 600
MHz,MeOD) 6:7.46 (d, J=15.7 Hz, 1H, H-B),
7.12(t,J=17.1 Hz,1H,-CONH-) ,7.10-7.05 ( m,
2H,H-3",6"),7.04(dd,J=8.2,1.9 Hz,1H,H-6") ,
6.85-6.80(m,1H,H-3") ,6.78-6.72(m,2H, H-2',
5'),6.43(d,J=15.7 Hz, 1H,H-a) ,3.89 (s, 3H,
OMe) ,3.55-3.44(m,2H,H-2) ,2.78(t,J=7.4 Hz,
2H,H-1); "C-NMR ( 150 MHz, MeOD) §&: 167.81
(C-1),155.53 (C-4"), 148.43 (C-1'), 147. 89
(C-4"),140. 68 (C-2),129.93 (C-1"), 129. 38
(C-2",C-6"), 126. 90 (C-3"), 121. 85 (C-6"),
117.37 (C-2"),115.10 (C-5') ,114.91 (C-3",5")
110.16 (C-3),55.00 (OMe) ,41.17 (C-a) ,34.42
(C-B) . DA E#dE5 Sk (Min et al.,2006) i —
B, EY T N N-feruloyltyramine

G 8 A KR, Ak S5 B0 S N 5 1
PE, ESI-MS m/z 306 [ M + Na]*.," H-NMR ( 600
MHz, DMSO-d, ) 6:8.02 (t, J = 5.6 Hz, 1H,
-CONH-),7.39(d,J=8.6 Hz,2H,H-2",6'),7.33
(d,J=15.7 Hz,1H,H-B) ,7.02(d,J=8.4 Hz,2H,
H-2",6"),6.80(d,/=8.6 Hz,2H,H-3",5") ,6.72~
6.64 (m,2H,H-3",5"),6.41(d, J=15.7 Hz, 1H,
H-a),3.34(dd,J=14.1,6.5 Hz,2H H-2) ,2.65(t,
J=7.4 Hz,2H, H-1) ; "C-NMR ( 150 MHz, DMSO-
d,) 8:165.80(C=0),159.27 (C-4"), 156.10
(C-4"),139.06 (C-B), 130.01 (C-1"), 129.94
(C-2",6"),129. 65 (C-2",6"), 126. 40 (C-1"),
119. 20 (C-a), 116. 21 (C-3",5"), 115. 59
(C-3",5"),41.16 (C-1),34.92 (C-2), VL b %k#2
533k ( Chio & Go, 1996) 4 18 — 5, M % &1k &
¥) 8 "N N-p-coumaroyltyramine ,

REW9 REEEAKAK, ESI-MS m/z 301
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[M - H],'"H-NMR (600 MHz, DMSO-d,) 6:7.67
(d,J=2.2 Hz, 1H,H-2"), 7.57-7.51 (m, 1H,
H-6'), 6.89(t,J=7.7 Hz,1H,H-5"), 6.40(d,J=
2.0 Hz, 1H,H-8) ,6.18(d, J=2.0 Hz, 1H, H-6) ;
BC-NMR (150 MHz, DMSO-d,) &:176.24 (C-4),
164. 84 (C-7), 161. 16 (C-9), 156. 64 (C-5),
148.20 (C-4"),147.15 (C-2), 145.54 (C-3"),
136.16 (C-3), 122.41 (C-1'), 120.41 (C-6"),
116.07 (C-5"),115.48 (C-2'), 103.30 (C-10),
98.77 (C-6),93.87 (C-8), LA b %u#k 5 3C ik (2
K, 2001 ) fRE — B, MKk EhEW I N
Quercetin,,

LGP 10 B AR, ESI-MS m/z 301
[M + Na]*,'"H-NMR (600 MHz, CDCl,) §:7.73~
7.68(m,2H,H-3,6),7.54-7.50(m,2H,H-4,5),
4.30(t,J=6.7 Hz,4H,H-1') ,1.74-1.66 (m,4H,
H-2'),1.48-1.39(m,4H,H-3'),0.95(t,J=7.4
Hz, 6H, H-4"); "C-NMR ( 150 MHz, CDCl,) &:
167.72( CO0-) ,132.33 (C-1,2),130.92 (C-4,5) ,
128. 84 (C-3,6),65.56 (C-1'),30.58 (C-2"),
19.19 (C-3"),13.73 (C-4") , LA b H0HE 5 SClik (Li
et al.,2009) i — 2, L EHED 10 K
Dibutylphthalate ,
3.2 B AR B E IR 1E

2 2.1 B L G 1-10 19 o2 4 15 1T
BRI 5P, S R AN 2 BR . RESVIA TR IE A 1
mmol - L Hﬂ‘,’pﬁ%% 56.7.8.9 KM E—EMW
oc- 1) 20 LT IO S M (RAE B 5 R 6 A T
B, RS 1C, (6, &Y 7.8.9 Wos W] &
B o= 268 4R Tl T o 9 M O B O R Y 45 2 Uk
BEEE AL G 7.8.9 1 IC, fH5 51K 6.9 .6.1
38.8 pmol « L', [FAFAL5WRE KT, IbEW T
8 1 I PE & BH M 25 BT R b (1C,, = 242.7
pmol - L) 1 40 £5 AL-GW 9 R M2y 6 5, H
KBTI

4 ik 5 Hk

ARG A FH 2B 0 2 T 0 R R A i
JRER T3 T T K A A i AR TSR 25 4 )
HORTH N =R o | SRa ok /R 9 S R A Lo
AR S SRR B A e, R A e T ST B
LB PG I OB AR S R A L RS

R2 UEYI-10H «BEEHEBIHEGE (n=3)
Table 2 a-glucosidase inhibitory activity of
compounds 1-10 (n=3)

LEY i 1Cy,
Compounds Inhabition (%) ( wmol - LY
5 24.0 —
6 12.1 —
7 96.5 6.9+1.7
8 95.6 6.1+0.3
9 88.4 38.8+2.4
BT e 4 a-glucosidase 76.8 242.7+21.3

T 1C, I bR 22

Note: 1C,, =x+s.

ILARE] 6 A SEMEWR A, 2 NHE R4
2 AN AR, A A YA E N ZAEY)
Iy EARE,

M HGE BT KU & A Pt 2E oy R B, B
0 25 15 80 114 A 0 B 2 780 = B BT A S 28 A )
(5 ,2016) , iz b B P H A Br A-549 HCT-8,
KB, P-388  L-1210 45 W 1 i 5 20 Bt 34 5 K oo 1
W BRI (Wu et al., 1989; Wang et al.,2016)
T3 A, TR e A ) 55 A6 T8 KU Hh il & A AL A
B, N-J 2 2 W e I AE R A LR B
B BUAAAL A o 2 A S 2 R AR S
(ZF2,2018) 33X 9 28 AR W B84 oy B IR AE SR PG T
JRUBE A B AR 3, DR G 7 AU A P i 2 A L
KEEW 1.7 iz h SRR () , Ul
TSR P 1E XUtk T A A5 BT A S 26 A ) e, ) Bsf A
T REA VU (B D BERE RS ) A Wi, X ™
T A= Wk, A AT 480 R 12 25 B o i A R 0 T
] S FE ZAE Y RN E S

W R 9 A2 i 22 ol i PR 3 e 1 DA B T 8 Sk
TE R A ZE AL B, v 5 e 4 B k2 e AR, ™

SRR W AKCE (AR ,2019) o o1 %5 B
HEEERN AT 2, A5 2l #, 7
RN A A, B TE M S5 IR 2
s WVBE PR i RE i BE R S R B DG . ALY
ou -] 7] W TRl 0 61 50 2 0 B AR AR IO T il A
() — R B (RIS, 2002)  HIL, ABFE AT
FIAS SR B AT T oo 88 %60 W T AP S 305 2
e, ZMAEY 5.6.7 .8 F1 9 HEA o w0
R0 0 1, T HOR A G 7 .8 (T MR P 24

pit
ik
i
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B] R R A 40 A2 A7 AL 9 BT R B 25
6 fEAti, e 7.8.9 1ESRVETE KUk b & &
BN AR X0 2 W] S 0 T XUBEAR AT BE A A
AR T, X B R FAT T — 2P WS D7 1, A
WFFEAALF & T 56 P4 3 KU A ) 1k o 2y 1 7ol
L S0 T KU AR g e It AR 25 AR BT DEOT
KSR AL T S8 M, B BB ARSI EL
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