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PUAA TS AR R R B A iE 1 . 45 IR RWILE9) 1. 2. 4 F1 5% DPPH H HIEH —EMiERREE ST, H 1Cs
39N 3731 44.3. 514, 482 ug/mL. LAY 1. 24 3. 4 Fl 6 X ESRBREN A & 2 MINHIER, L 1Cso 4>
W15, 22.30 830 7.1. 39.8 pg/mL, Y5ETFHPEN HRRE SR,
KegR: 2k BRI PUEAGIETE: EREBREE IS
HE KT : R2842 XERPRIRES: A

Chemical constituents from the ethyl acetate extract of
Cynanchum komarovii Al. 1ljinski and their antioxidant and

tyrosinase inhibitory activities

SUN Ru-ru, YANG Jing-ling, NAN Ze-dong, JIANG Zhi-bo, MA Xiao-li*
Key Laboratory for Chemical Engineering and Technology of State Ethnic Affairs Commission, School of
Chemistry and Chemical Engineering, North Minzu University, Yinchuan 750021, China
Abstract: In order to systematically explore the active ingredients of the medicinal plant Cynanchum komarovii Al.
[jinski, compounds were isolated by various chromatographic techniques from the ethyl acetate extraction of C.
komarovii whole plant, and their antioxidant and tyrosinase inhibitory activities were also studied. As a result, ten
compounds were obtained and their structures were identified by spectroscopy methods as

3-methoxy-4-hydroxyacetophenone (1), 3,4-dimethoxyacetophenone (2), 6,7 -dimethoxycoumarin (3),



6-methoxy-7-hydroxycoumarin ~ (4),  p-hydroxypropiophenone  (5),  p-hydroxyacetophenone  (6),
10a,12a-dimethyl-4,4a,4b,10b,11,12-hexahydro-3H-naphtho[2,1-f]chromene-2,8-dione ),
ent-13S-hydroxy-16-atisene-3, 14-dione (8), 3-indole formaldehyde (9), trans-cinnamic acid (10). Compounds 7-10
were isolated from Cynanchum komarovii for the first time. The antioxidant and anti-tyrosinase activities of these
compounds were investigated by using the DPPH free radical method and colorimetric method with L-tyrosine as
substrate. The results showed that compounds 1, 2, 4 and § have certain scavenging ability on DPPH free radicals
with the ICso are 37.3, 4.3, 51.4 and 48.2 pg/mL, respectively. Compounds 1, 2, 3, 4 and 6 showed significant
tyrosinase inhibitory effects, with the ICso are 15.7, 22.3, 8.3, 7.1 and 39.8 pg/mL, respectively, stronger than the
positive control arbutin.

Keywords: Cynanchum komarovii Al Tljinski; chemical constituents; antioxidant activity; tyrosinase inhibitory
activity

Z N3k (Cynanchum komarovii Al. lljinski) , NE EFRL (Asclepiadaceaec) 8%k ik J&

(Cynanchum Linn.) ZAEAEFREY), NASFOM TR, BolET, J2ama TR ERI
CEANT BB, S T E L HOR . WA AZE I EE X, F WL TR 2 000 m
T BIPD B R A R EGE L, TR R L SRR SRR S 2 — e R TGERRE
PEIR, FAWEIM. M. MR ESER, 22 MREMREIHZHM, £ (NFEHEY
H) PHIERE. FEZH RS MR RIE, T mEH TS BEE, WG
JYRHFESR o Jiob, MRSk rh 4 B S A P o] P AR 2% R A 245030,

RN Se R, ZICKR EH R . 20, 8WE2E. Co 8ESEaY,
BAYUME . Y. buE, B8, ESEAEERE, Qi U 2 ISKAEY) 1) 2 AE Wik
HEAT BT, 1SR 4 NEDT AR . Wang SEBIXEE L 90% L A SR B #4773 55,
MR ZEEL 5y B33 5 P Cor SSAREF AT 2 AR Con (8K, JFal i i it 22 77 V1
SE T IXLEHEF 1 2E 2R . Yang SE0ONE S MTT A4 22 JICL A2 90 S 0806 B16 4 o 38 5 ) 7
HFVEA, S5RRAZ LAY S nT 5% Blo A0 5, H 52 B a4 4 Ao B A 1,
[F P LA 5 B16 A T, Dan SEMME TRk A HE 95% L BEHE B 73 B A5 31 2 Bl 1)
Cor $§44, KH MTT iENE H 2 P &200 HL-60 408 R (N A 4R 4i i) AR
IS YE . H AT K 2 HehaE 1SR T AR 2 TSR AT Cor S4B AL 27 B3 1) 73 85 B i
PERIIEFT, T HoAth A 27 B FRTE A R o Stk — AR T TN Sk 4 B A A o) S H
ZiHANE, AR F & b 0 1% T B SRS F RN TIGL 218 SRR AL AT T R S8

Bl



WA R 53 55, GBI DPPH [ EH 17 i S50 0 s 22 R B 14 70 Jie 22 B2 S0 S B B A A
W K470 S A T 1 T R O Vi M R AT 5 52, DU R 22 TR AR BT AU 77 A0 I S IR B 1) 77
57 THD 1A L FH SR A — s PR BB A B
1 R 55%E
L1 #Rb (B 5I

ZINZH T 2021 4 8 FRE TE AT, U148 6 5 2 i 2 R 508 T R 2R 4 €
N RIS B AEYE Rk (Cynanchum komarovii Al Wjinski) M4 5. brARET I
RO E IR A =

A Bruker Avance AVIII-500. 400 ZBi3LHRAC (32[H Bruker 2 7)) 5 RO (LA (3=
Waters /A 7)) o Zorbax XDB-Cis i # (250 mmx10 mm, 5 pm, 3E[H Agilent Technology
NFE]D 5 HEEPEREK Sephadex LH-20 (Jifi & Amersham Pharmacia A®)) ; #ERERIR (F
B L)) o IEAREER (200~300 H, H SEEALT) o 6 R Rk R A AR
(P-SGF200200100, Ml &HEHHAEREARARD AWM. LKA, —& Pk, H
WE%E (opiral, RERKRF D oM. TR (@i, FEgamRAFD  DPPH (4
FE: 99.9%, #t'5: Z6B8N-SO, il AEMBHEAEIRARD 5 JURMER (Vo (4.
99.9%, #it'5: P1552401, KEWATEMEKFA) D 5 PBS Sl (KE: 0.2 mol/L, #t'%5:
3070596, i FEAEVRHEARARD « WA (4E: 99.5%, #t5: 9002-10-2, E
W T MBI ARD A2 E (AifE: 99.5%, #it'S: 100170-202105, Fifgm
MANFHEHIRAFD ; BRI (4ifE: 99.5%, #it5: 111951-202001, B BAFIARAFD.
12 WA
1.2.1 oty Ry B

BCE G TR (THE 6.5kg) Bk, I 90%LEE-/K n#ElE 0.5h, HEHH 3 X,
FHFRIUE, R ARG 500 g BREAY. N 1L AEipKE T IRE, KRR A 2R
CBEANIE T BEBEAT R, S 28U RIS 7], 23 A3 B3R Y 160.6 g+ 110 g 1 164 g H4
LR ORI 22 IEARTENR 73 B8 CHihE- 2R LB, 50 11—1 (D 133] 5 M E BRI C1~C5.
C2 #i5r (25¢g) ARER A E, A - & HGE-HEE (20020 0 12120 1) BHEEBEMNL,
153 4 N EZR 7 C2A~C2D. C2A1 & MCI KA1 (HEE-7K0O Pelhifs 5 A F 27> Ala~Ale,
Ala AR E DB )54 Sephadex LH-20 &EiR 4L 5L &% 6 (7mg) 18 (8mg) .

Alcl 04 IEARERE CFomBk- 5 ke, 21 1) SN )54 HPLC (Zorbax XDB-Cis,



CJE//K=30 1 70, ¥E 2.0 mL/min) 355085, [EMEGY 1 (42mg) . Ale3 Bl &R
B (AT BE-HEE, 1:1), J54 Sephadex LH-20 4ifb 34k &4 2 (2.5 mg) 13 (2.6 mg)-
Ale2 &R EIEIR Sy B e & H &R s (Z& P he-HEE, 1:1) , J54 Sephadex LH-20
RAAREEY) S (5mg) o Aldl #r& R BRER > B 54 HPLC (Zorbax XDB-Cis, ZJif
/7K=25 175, itk 2.0 mL/min) 3% 535, 92MEM 7 (Tmg) . Aldd Fo & &R 7
B (& RE-HEE, 1:1) , J5%4 Sephadex LH-20 BEAZ 4L 54644 10 (9 mg) . C2A2
2 MCI A CHEE-KD PelifR 5 DM EZR > A2a~A2e, A2bl ¥ AR IR BEE
Sephadex LH-20 4t 4iALE4L &4 9 (9 mg) - A2b2 Ll %0 B (& Fke-HEE, 1:1),
J5 % Sephadex LH-20 2i4L 4346 5% 4 (5 mg) .

1.2.2 4 A A& M) i,

ASZIRF DPPH H H3E7E By M 7 vE0, SR A 96 FLARINAE, LA EEA 0.15 mmol/L
DPPH M. I 3 . Horp A 49FA TR R, & 160 uL DMSO-+40 pL DPPH; B
AUNIREER, & 160 uL BEFIA TR +40 uL DPPH; C ZUAMIARE Xt IR, & 160 pL £ 5%
440 uL DMSO; FHEXTEA Ve, & 160 uL Ve I +40 L DPPH. Ff S 7EBE 0 T X
7 30 min, 7EAPEKEEFRCH I E HROGME (5170m) , SEEEE 3K, AR (D iHH
t DPPH H HEERE (RD , HIHH ICsofE-

L :LE‘O x 100% D

1.2.3 B ZUBR B 3 4] 7 P23

A S UG R R R B AL A2 e 2 B (L-DOPA) A AL 7 vE#E4T T ek, A 96
FUBUINAE, BL 0.2 mol/L PBS 22 R A/E Va7, 4 Es Z IRBENC & % 60 U/mL, /g% BHCE
% 0.5 mmol/L. SE404r R 4 4. Hrh A o872 H, & 120 uL PBS; B 48 AXTHE, 2 90 uL
PBS+30 uL BRZAMEGIETR: C HAMNARE M ], & 100 uL PBS+20 pL #£ii&: D 4
JHMARAE f, 5 70 uL PBS+30 pL BR R EGVA R +20 pL FE S IETR FEVEX IO BE AT, &
70 uL PBS+30 pL B&Z FRBEHA VR 420 pL AER B R . FEaEMEIRAH 30 °CHEE 5 min, 5
I 100 pL AR 2 B2, 46420 F 10 min, 7E 2K EEAROCH I E IR 6E (492nm) , 5K
WHES 3R, e () IHERAREMMEZE (R , JFHHE ICsfE.

, =8 2070 5 1000 (2)
(8= A)

2 &R

2.1 BEHETE



&1 HEOE A, ESI-MS: m/z 189.05 [M+Nalt, 454 NMR $df /2 b el 2 1
N CoH1003; 'HNMR (500 MHz, CD;OD) ¢: 7.52 (1H, dd, J=8.3, 2.1 Hz, H-6) ,
7.48 (1H, s, H-2) , 6.82 (1H, d, J=83Hz, H-5) , 3.87 (3H, s, -OCH;) , 2.50 (3H,
s, H-8) ; BCNMR (125MHz, CD;OD) §: 1302 (C-1) , 111.7 (C-2) , 149.0 (C-3) ,
153.8 (C-4) , 1158 (C-5) , 1252 (C-6) , 199.4 (C-7) , 262 (C-8) , 56.3 (3-OCH3).
PA_EE 5 SRS HGE AR — 3, e A 108 3-FA L4312 508 2.

&2 HEEA; ESIMS: m/z 181.21 [M+H]*, 454 NMR H3E 44 4> 1 =k
CioH1203; 'THNMR (500 MHz, CDCly) d: 7.58 (1H, dd, J=8.3, 2.0 Hz, H-6) , 7.53
(1H, d, J=2.0Hz, H-2) , 6.89 (I1H, d, J=83Hz, H-5) , 3.95 (3H, s, H-9) , 3.93
(3H, s, H-10) , 2.57 (3H, s, H-8) ; BCNMR (125MHz, CDCl3) ¢: 130.6 (C-1) ,
1102 (C-2) , 149.1 (C-3) , 153.4 (C-4) , 110.1 (C-5) , 123.4 (C-6) , 197.0 (C-7) ,
264 (C-8) , 56.1 (3-OCH3) , 56.0 (4-OCH3) o LA FE¥s 5 sCoRURoE B A —5, e
& 2 N 3,4-— HEIEE LT

&3 Lk (MeOH) ; ESI-MS: m/z 207.06 [M+H]", 454 NMR $dE 2 #r
M4rF30N CiiH1004; '"HNMR (500 MHz, CDCl3) §: 7.62 (1H, d, J=9.4Hz, H4) ,
6.85 (2H, d, J=4.2Hz, H-5, 8), 6.29 (1H, d, J=9.5Hz, H-3) , 3.95 (3H, s, 7-OCH3),
3.92 (3H, s, 6-OCH3) ; BCNMR (125MHz, CDCly) d: 161.6 (C-2) , 113.7 (C-3) ,
143.4 (C-4) , 108.1 (C-5) , 1502 (C-6) , 153.0 (C-7) , 100.2 (C-8) , 146.5 (C-9) ,
111.6 (C-10) , 56.5 (6-OCH3) , 56.5 (7-OCH3) o LA L%udE5 SCRISRIEFEA—F, #
EWEY 3 N 6T —HEARETR.

&M 4 AOEHIRGE S (CHoCL) : ESI-MS: m/z 192.07 [M+H]', 454 NMR $#E 4>
HriEl 2> 73~ CioHsOs; 'H NMR (400 MHz, CDCl3) §: 7.60 (1H, d, J=9.5Hz, H-4),
6.92 (1H, s, H-5) , 6.85 (1H, s, H-8) , 627 (1H, d, J=9.4Hz, H-3) , 6.15 (1H,
brs, 7-OH) , 3.96 (3H, s, 6-OCH3) ; 3CNMR (100 MHz, CDCl3) §: 161.5 (C-2) ,
107.6 (C-3) , 143.4 (C-4) , 113.6 (C-5) , 144.0 (C-6) , 149.8 (C-7) , 103.3 (C-8) ,
1504 (C-9) , 111.6 (C-10) , 56.6 (6-CH3) . UL % 5 CRUOE A —8, #ieit
G40 6-HER-T-RIEFE R,

WEY S YRS (MeOH) ; ESI-MS: m/z 149.84 [M-H] ', 454 NMR %4

SATHEN 253 CoH1002; '"H NMR (400 MHz, CDsOD) 6: 7.89 (2H, d, J= 8.8 Hz,



H-2, 6) , 6.83 (2H, d, J=88Hz, H-3, 5) , 297 (2H, q, J=7.3Hz, H-2) , 1.16
(3H, t, J=7.3 Hz, H-3") ; 3CNMR (100 MHz, CD;OD) §: 129.8 (C-1) , 131.7 (C-2,
6) , 1162 (C-3, 5) , 163.8 (C-4) , 202.1 (C-7) , 32.1 (C-8) , 9.0 (C-9) . Ll L%
P55 SRR BE AR — B, e A 5 ORI IR TR

&M e HAEEHRS S (MeOH) ; ESI-MS: m/z 135.82 [M-H], %54 NMR #dE 4>

Hrafed 4730 CsHsO2 5 '"H NMR (500 MHz, CD;OD) ¢: 7.88 (2H, d, J = 8.8Hz, H
2, 6) , 6.83 (2H, d, J = 8.8Hz, H-3, 5) , 2.52 (3H, s, H-8) ; 13C NMR (125 MH
z, CD;OD) §: 1302 (C-1) , 132.1 (C-2, 6) , 1162 (C-3, 5) , 163.9 (C-4) , 199.5
(C-7) 5 263 (C-8) o LA EHHE S CHRUSHGE A —3, e e 6 AXFREIR ZH.

&7 EEHRY): ESI-MS: m/z 298.38 [M+H]', 454 NMR ¥ 73 A4 43 1
LN Ci9H203; 'H NMR (400 MHz, CDCl3) 6: 7.07 (1H, d, J = 10.1 Hz, H-1) , 6.
36 (1H, dd, J = 10.0, 3.0 Hz, H-2) , 631 (1H, dd, J = 102, 1.9 Hz, H-6) , 6.13
(1H, dd, J = 9.9, 2.2 Hz, H-7) , 6.08 (1H, dd, J = 1.8, 0.9 Hz, H-4) , 1.45 (3H,
s, CHs-18) , 1.19 (3H, s, CH3-19) ; 3C NMR (100 MHz, CDCly) 6: 151.8 (C-1) ,
128.7 (C-2) , 186.0 (C-3) , 124.6 (C-4) , 160.7 (C-5) , 129.1 (C-6) , 133.8 (C-7) ,
40.1 (C-8) , 46.9 (C-9) , 40.9 (C-10) , 22.6 (C-11) , 389 (C-12) , 82.2 (C-13) , 4
3.9 (C-14) , 19.6 (C-15) , 283 (C-16) , 170.6 (C-17) , 20.1 (C-18) , 20.5 (C-19) .
DL Sl 5 50RO E B AR — B, e LAY 7 4 10a,12a-dimethyl-4,4a,4b,10b,11,12-hexah
ydro-3H-naphtho[2,1-f]chromene-2,8-dione.

&8 HAMANIRG  (MeOH) ; ESI-MS: m/z317.21 [M+H]", %54 NMR 4>
FrHEN 237 3N C20Has03; 'THNMR (500 MHz, CDCl) o: 5.02 (1H, brs, H-17) , 4.86
(1H, brs, H-17) , 3.88 (1H, d, J=23Hz, H-13) , 2.82 (1H, ddd, J=3.1, 3.1,
3.1 Hz, H-12) , 2.55 (1H, ddd, J=15.8, 13.2, 6.3 Hz, H-2) , 2.41 (1H, ddd, J=13.5,
4.1, 41Hz, H-7) , 232 (1H, m, H-15) , 1.86 (1H, ddd, J=13.3, 9.6, 3.2 Hz, H-1),
1.76 (1H, m, H-11) , 1.08 (3H, s, CH;-18) , 1.00 (3H, s, CHs-19) , 0.84 (3H, s,
CH3-20) ; BCNMR (125 MHz, CDCly) d: 36.8 (C-1) , 342 (C-2) , 2163 (C-3) ,
474 (C-4) , 552 (C-5) , 20.1 (C-6) , 30.5 (C-7) , 47.6 (C-8) , 512 (C-9) , 37.7

(C-10) , 254 (C-11) , 449 (C-12) , 752 (C-13) , 2182 (C-14) , 43.8 (C-15) ,



1424 (C-16) , 111.3 (C-17) , 26.3 (Me, C-18) , 22.0 (Me, C-19) , 13.8 (Me, C-20).

DA b #5045 SCHRPOMRIE S A — 3, #2657 8 N ent-13S-hydroxy-16-atisene-3,14-dione .
WEH9 HEFE R ESI-MS: m/z 144.04 [M-H]', 454 NMR i /0 i 4r1 50N

CoH;NO; 'HNMR (500 MHz, CD;OD) 6: 9.88 (1H, s, -CHO) , 8.14 (1H, d, J=7.8Hz,
H-4) , 8.11 (1H, s, H-2) , 7.48 (1H, d, J=7.8Hz, H-7) , 724 (2H, m, H-5, 6) ;
13C NMR (125 MHz, CD;0D) d: 139.8 (C-2) , 120.1 (C-3) , 122.4 (C-4) , 123.6 (C-5),
125.0 (C-6) , 113.1 (C-7) , 1389 (C-8) , 125.7 (C-9) , 187.4 (3-CHO) . VL ¥
5SCERRROE AR — B, BEA S 9 D 3-05| R I

& 10 AR ESI-MS: m/z 149.01 [M+H]Y, 454 NMR EdE 0 #r e 2 1 2
N CoHsO2; 'HNMR (500 MHz, CD;OD) ¢d: 7.64 (1H, d, J=13Hz, H-7) , 7.56 (2H,
m, H-2, 6), 739 (3H, m, H-3, 4, 5) , 649 (1H, d, J=16.0Hz, H-8) ; 13CNMR
(125 MHz, CDs;OD) §: 136.1 (C-1) , 130.0 (C-2, 6) , 129.1 (C-3, 5) , 131.2 (C-4),
145.3 (C-7) , 120.7 (C-8) , 171.4 (C-9) . VA L-%dml5 PR A —8, et s

P10 e AR -
WEY 1~10 FALZEE LK 1.

0
- 5 4 S 4
chojizj))\ 38 COD)J\ H;CO_ A Hzcom
1 8
7
H04S(’ H;CO™ 4 H,CO"7 %7 0" "0 Ho oo

6

CHO 2 7
8

B 1 EY 1~10 Rifb2E45 1

Fig. 1 Structures of compounds 1-10

22 HEYIMELEMEER
SIS UL Ve SO BIYEST R, JE RN 75.1%, 1Cso ) 24.4 pg/mL. Xf 10 ML A
W AT PUEAIE IR, RBUL &Y 1. 24 4. 5 7EIRIE N 100 ng/mL FiEBRYE T 50%,
HA—E " DPPH HHETERAET) (R 1D o #E—DiEAEGWN ICo fH, 455%M 1 1t



FALTEVE fey, e ICso Ay 37.3 pg/mL. AFRKEEALGY) DPPH H HEHEERER WA 2, Hr
WEY 1. 4 M 575k SIREREARIEREICCR, U HGTEIE TR SR T &
[I0E:= /N

# 1 LAY 1~10 % DPPH HEHEMEREES ( xs5,n=3)

Table 1 The scavenging ability of compounds 1-10 on DPPH radicals ( xts,n=3)

tEw e ZES ICs0
Compound Scavenging rate (%) (ug/mL)

1 56.7 373
2 50.2 443

3 479 —
4 52.9 51.4
5 51.9 48.2

6 46.7 —

7 30.4 —

8 38.0 —

9 41.5 —

10 36.4 —
Ve 75.1 24.4

B

DPPHi#%
DPPH scavenging ability (%)

0 20 40 60 80 100
P R 5

Sample concentration (ug/mL)
B 2 TR SX DPPH HiERE

Fig. 2 Effects of samples at different concentrations on DPPH radical scavenging activity
2.3 LAY SRR BRI E ML
S A DL AE APV VRAE N B IR, LA 208 51.4%, 1Cso 4 41.1 pg/mL. %f 10



B S VAT B IR B PRI, ORI EY) 1. 24 34 44 6 FEIKEDY 100 pg/mL T
BRI & T 50%, HARZHBARBMENGTE (L2  #— S HHHEAEYIK ICs
fi, ARFW, LRFMT LR S MEEDHAGENE I TBHEX ] (41,1 pg/mL) , K
BRNAEY 4, FILH Em 0 R BRI EYE, K ICso A 7.1 ng/mL. ARIVREEALEY)
Wi A FRME A 45 R I 3, FLANhI A8 ) SR I A B E B RO R, RN HE BS54
WRPE T i T 1 K

R 2 AW 1~10 HEEMBKIHEES (xtsn=3)
Table 2 The inhibitory ability of compounds 1-10 on tyrosinase ( x s, n=3)

Ew LIRS ICso
Compound Inhibition rate (%) (pg/mL)
1 85.4 15.7
2 75.8 22.3
3 88.9 8.3
4 95.3 7.1
5 28.5 —
6 71.8 39.8
7 45.6 —
8 249 -
9 24.7 —
10 36.9 —
FELHF Arbutin 514 41.1

& 100

2 .
- 2 L :
i:r g 804 / . .
Z 2 .
Eﬁ 60 - ¥ e
= 4
;é 2 Y // - —=—1

£ 409 # -

E 7 s

-
& 201 : i
o BT Arbutin

’ 2 80 100

40 60
’F{[[Hll%(’,yi
Sample concentration (ng/mL)

B 3 TN IR BEAE it 0 T S R ) 0

Fig. 3 Inhibitory activity of samples at different concentrations on tyrosinase



3 Wie545R

AT 7T 38 F A b 0 1 73 B BOR R 22 A N TR ) LR Z RS BUGER L 73 B 15 21 10
MR EY, AT 7-10 N E RNE S 7 A 2. X7 2545 2 1 AL & ik
TP AT A S R M A A PRI S5 R RIS 1. 2. 4. 5% DPPH H HIZEM
HREET 50%, BA—ERPELEE. WaY 1. 24 3¢ 4 6 XA IR B 140
B, SEIR 26 1F T Hm PR 5 10 IR RR R o X EEIE VR S & A BB AN AL B
FPREEE, A 1. 24 5 6 HUUKR O BHZ . AW AR B SR A MIFETTAR
WA B F RIRCR, FRRE B AL B AN Bou Hg A B i), ARt e, i fe
WETERIE N 1>2>5>4, L 1. 2 70 5 SO ACOR Z S5 #,  H 1A 2 BACEAN S T 5,
RYIEIA_ERREEANBOBRZ T PR . &9 1 v BV B B A s st 8L ik, mr
AE- S MRS AL 1, FELWT B H 2R OB, AT 3 5 DT A A TG VEAT R4 o i I Pl 310 1) 3 1
KN 4>3>1>2>6, AL Y) 3 1 4 N A SR BZ L . A SCIIRIE UK A B3R
HA B IR AR e E v, B9 5 & B R B BRI (AR LS AL B % DA R
231, ASCRALE Y 3 R 4 SR R BRI H3E YLK 1Cso 70 100 8.3 A1 7.1 ng/mL, &35 58 T
MR, b 3 S AN RS I, T 4 MR e R B AR R UG, R & G 3R A
A S B HENE . 2R B S iSO TR AEES, Bt SRR R E Ak
PRIRFETE B, AT 5O s S IR I v P v Do R A B, R T S M Bl v PR ). S35 & ) 4
HA PUAAE TR S H B il B2 L U 5% 2K ZHZRAL & s 2 IR i1 ) e 70 ks 55 T
FERK, ERHIFEVEMR R S TXHRAE R, w2 B2 S LB EH L, S L
HUAREE A S P S A U 22 2> 3 e LA BE 7

KL RGBT T T 2Nk L8R LB HCRAL A7 1870 B FL 0 A AR % I Tl 410 1) 37
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