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Study on chemical constituents and ir vitro anti-inflammatory activity of ethyl acetate extraction part from
ethanol extract of the roots of Ardisia virens

ZHOU Yonggiang, LIAO Zhangrong, YE Hongbo, YIN Xin, WEI Xin, ZHOU Ying (College of Pharmacy,
Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China)

ABSTRACT OBJECTIVE To isolate and identify the chemical constituents of the root of Ardisia virens and preliminarily
evaluate the in vitro anti-inflammatory activity of the compounds. METHODS The ethyl acetate extraction part from 70% ethanol
extract of the root of A. virens were separated and purified by silica gel column chromatography, ODS column chromatography,
etc. The structures of the compounds were identified according to physical and chemical properties and spectral data. The
inflammation model of RAW264.7 cells was induced by lipopolysaccharide, and anti-inflammatory activity of the compound was
investigated by MTT assay. RESULTS A total of 11 compounds were isolated from the ethyl acetate extraction part, and were
identified as cyclamiretin A (1) , a-spinasterol (2) , (3S, 5R, 6S, 7E) -3, 5, 6-trihydroxy-7-megastigmen-9-one (3) ,
(+)-angelicoidenol (4), octadeca-dienoic acid-2, 3-dihydroxypropyl ester (5), a-linolenic acid (6), glycerol monooleate (7), 5,
5' - (4, T-hexadecadlene-1, 16-diyl) bisresorcinol (8), 1-(3, 5-dihydroxyphenyl) heptan-1-one (9), 5-heptylresorcinol and (10)
5-n-nonylresorcinol (11). The in vitro anti-inflammatory results showed that 80,40,20,10,5 pg/mL of compounds 2, 8, 9 and 10
could reduce the cell survival rate in different degrees. CONCLUSIONS Compounds 1-11 are isolated from this plant for the first
time, and compound 8 is a new natural product. Compound 2, 8, 9 and 10 show certain anti-inflammatory activity in vitro.

KEYWORDS roots of Ardisia virens; ethanol extract; ethyl acetate extraction part; chemical constituents; anti-inflammatory activity
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1 w8
.1 FEMNE

AHIEFE it FH ) 32 2242542 55 Bruker-400 7 5 4%
fi 2Pk (NMR) S 3% 4% (£ [ Bruker /A 7] ) , SEP-LC52
MWD 728 A0 I i (B8 % B AL s BHE A BRA D
LC-16D ¥ il £ 0 3 20 A 238% (HPLC ) 4% \RID-20A 7Y
IR ZEYTIEHR I #% ( H A Shimadzu 23 ] ) , AAPT 3200 %Y 5
& (MS) X (£ [E Sciex A w] ) , Multiskan GO 74 4> i K fiff
Hri% (£ [E Thermo Fisher Scientific 23] )45 .
12 FEHBSIKA

Kbl F3R2046 F 201948 HRAnmE BT A,
F 5 M B 2 R 2 vh 2 R IR B S VLA s S Ry
LR EMYK TR A. virens Kurz var. annamensis
Pitard. iU (BR A5 20190813) . His ZE AN X BE b (=
D4902, 4l i 98 % ) W I & [¥] Sigma /A 7] 5 Cus AR AR ER
ODS-A-HG IlJ | H 4 YMC 23 7] s MTT %5 9 % 5 58 e
J5¢ LH-20 Y50 [ Ao 2 s RHE AT BR A 5] E 2 AT A
W HF SBIEAL T 4] s Gibeo 55 3R F FEER Kt
IR (6RO A R A 5 o @k ol Hody
e WlRE o o Te IO ) ] EEN AN A E Y =
1.3 4Hpa

/N BB A% B W5 20 AR 1T I A8 i RAW264.7 (5% 5
CL-0190) 14 H DA AE AR A BRA F
2 FEELER
2.1 KMAFRREIEY 2B ZEEFEEEMI L F B 5
HIREN S B

BT 0 K 417 SRR 15.0 kg, B34, 1 20 H A
PL70% S B EER R 2 ¥k (150 LAK) , Bk 2 h, [Hl
W2, WA TSR 3.08 kg BFIREMER /K9 LA
UG, R B AR BUA T EE 2R LR L SR AN IE T
Fist A€ B, e 4 , 43 ) A5 3] 4% A5 B 2 155.8.546.4
813.7 g WL TR L TR # B 1R (244 g) IF A7 i e
(200~300 H)FE @552, LA H fe-HEE(70:1.40:
L 15:1.5: 1, 1:1,0: 1, /W) BEATRERE TR, 45 & 2 (0
T (TLC) Kz I, A 5 M P A [R]85 40 I 45 31 9 4~ 4 4y
(A1~A9) , IXF Al~A4 X 44 53 kAT ik — 20 o g 4l
o Hodr %F AL ZH 53— 1T ODS #7153 15, >R
FATLC 2341 , & AR IR B A3 5 21531 8 4143 (Aal -1~
Aal-8). X} Aal-3 41 dFAT fkRCHE i alifb , R A A
-2 B2 1R (20:1,10:1.8:1.,4:1.2:1,1:1,0:1,¥/V)
HEATHG BE VR, B 0T th DG B IR ZE 1R 2k & 2
(3mg) . K ODS X} A2 4 4y dh47 (A3 43 25 , %
TLC 47, & I AE [l B0 5 H645 21 10 S 4143 (Aa2-1~
Aa2-10) ., ZH4Y Aa2-3 2 LC-16P 2l $5 W AH (47 % H -
K) glifk J5 15 246 &9 3(3 mg) 5 4143 Aa2-7 4 LC-16P
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Tl B AH (54 % B 7K 2k 5 15 20650 4(6 mg)
22 LC-16P il & AR (85 % H - /K ) i fb I 15 2k &4
1(8 mg). K JH ODSH:xf A3 2H 43 HEA7 (0,35 43 B85, % ]
TLC 4347 , & I Al IR i 43 Jm 36453 11 4153 (Aa3-1~
Aa3-11), #H4) Aa3-4 2 LC-16P 2] 45 W AH (67 % H -
A Bifb 513 RIS 9(8 mg) s 141 Aa3-6 LRI LI
JE OB BR R (MCD A 8335 73 25 5 15 2654 10 (5
mg) ; 15 Aa3-7 ZrER AL SR RE A9 11(3 mg) ;
4143 Aa3-8 5L H ODS A MFFT (835 43 2 , K FH TLC 34T,
A AR B4 I A5 31 8 4~ 2H 43 (Aa3-8-1~Aa3-8-8) ,
SR J5 B R A LC-16P ~F il 2% W A8 (85% WY % ) 4 1k
Aa3-8-6 J5 1325 W) 7(4 mg) ; 241 Aa3-8-3 it — A
FARERAE AT 4 85, 13 24k 541 5(8 mg) Flfb &4 6 (4
mg) ;s B4 53 Ad dE— ] ODS HEFEAT (A /3 5, 4551 10
A4y (Aad-1~Aad-10) , Hirp Aad-7 22 LC-16P il £
W AH (80 % H -7k Ak )5 15 B4k 59 8(7 mg) .

2.2 KMATFRIREERY 2B ZEEERE L ER S
HIEHETE

221 B B 109510 ColsOu, H
TCETER R ; FIE 55 L 25 5115 (ESI-MS) :m/z 471.3[M—
H] ; 'H-NMR (CD:OD, 400 MHz) §y: 9.41 (1H,d,J=1.2
Hz, H-30), 0.76 (3H, s, H-25) , 0.89 (3H, s, H-29) , 0.97
(3H,s,H-24),0.98(3H,s,H-23),1.14(3H,s,H-26),1.28
(3H, s, H-27) , 0.71 (1H, dd, J=2.6 11.3 Hz, H-5) .
“C-NMR(CD:0D, 100 MHz)J:16.0(C-24),16.7(C-25) ,
18.9(C-27),20.1(C-26),23.3(C-29),28.6(C-23),207.3
(C-30),38.0(C-1),28.0(C-2),79.7(C-3),40.3(C-4),
56.6(C-5),18.2(C-6),33.2(C-7),44.8(C-8),54.0(C-9),
43.4(C-10),19.8(C-11),31.0(C-12),88.2(C-13),45.3
(C-14) , 34.0 (C-15) , 77.8 (C-16) , 49.1 (C-17) , 51.4
(C-18) , 24.3 (C-19) , 38.1 (C-20) , 37.0 (C-21) , 32.8
(C-22),78.5(C-28) . VA Uik 4t 5 3Ck[5]1HE I &
AL G Y REA — 3, B e G 1 08 s by e
JEA.

222 kB2 EW 2851 CoHO, B IE
EIRGE i s ESI-MS s m/z 411.3]M—H] ™ ;'H-NMR (CDCl;,
400 MHz)dy:5.14(1H,d,J=8.5 Hz,H-22) ,5.02(1H, dd,
J=8.7.15.2 Hz, H-23),0.55(3H, s, H-18),0.79(3H, d,
J=2.0 Hz,H-27),0.80(3H,s,H-19),0.82~0.87(3H, m,
H-29),1.03(3H,d,J=6.7 Hz,H-21),0.95(3H,d,J=17.4
Hz,H-26),3.2~3.85(1H, m,H-3) ,5.15~5.17 (1H, m,
H-7) . "“C-NMR (CDCl;, 100 MHz) dc: 117.6.3 (C-7) ,
129.6(C-23),139.7(C-8),138.3(C-22),12.2(C-29),12.4
(C-18) , 13.2 (C-19) , 19.1 (C-27) , 21.2 (C-26) , 21.7
(C-21),37.3(C-1),31.7(C-2),71.2(C-3),38.2(C-4) ,
40.4 (C-5) , 29.8 (C-6) , 49.6 (C-9) , 34.4 (C-10) , 21.7
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(C-11) , 39.6 (C-12) , 43.4 (C-13) , 55.3 (C-14) , 23.2
(C-15) , 28.7 (C-16) , 56.1 (C-17) , 40.1 (C-20) , 51.4
(C-24),32.0(C-25),25.6(C-28) . LA b it k4t 5 3
BRI6]H 8 1 C LS WA — B, BUE 2B Y 2 Ma-
223 1EW3 EW38s5Fh CuH0., LT
SE B B K 5 ESI-MS: m/z 241.1 [M — H] ~ ; 'H-NMR
(CD,OD, 400 MHz) d4: 7.16 (1H, d, J=15.8 Hz, H-7) ,
6.18 (1H, d, J=15.8 Hz, H-8) , 3.76 (1H, m, H-3) , 0.96
(3H,s,H-11),1.18(3H,s,H-13),1.19(3H,s,H-12),2.29
(3H,s,H-10),1.57(1H,dd,J=1.8.12.8 Hz,H-2eq) , 1.26
(1H,d,J=2.4 Hz,H-2ax),2.31(1H,dd,J=1.8.4.9 Hz,
H-4eq),1.65(1H,dd,J=9.2,14.3 Hz,H-4ax) . "C-NMR
(CD:;OD, 100 MHz) §c: 133.8(C-8) , 145.5(C-7) , 200.4
(C-9) , 20.0 (C-13) , 25.1 (C-11) , 28.1 (C-10) , 29.8
(C-12),64.4(C-3),36.1(C-1),47.7(C-2) ,41.3(C-4),
68.8(C-5),70.9(C-6) . LA I3k %l 15 SCHR [ 714 & 1)
CHL S PR A — B, B B ) 3 24 (3S,5R, 68,
7E)-3,5,6-trihydroxy-7-megastigmen-9-one.,

224 fBEWA ABWARS TR CoHsO., H
JC 5 B By K 5 ESI-MS: m/z 169.1[M — H] ~ ; 'H-NMR
(CD,OD, 400 MHz) d4: 0.85 (3H, s, H-8) , 0.87 (3H, s,
H-9),1.08(3H,s,H-10) . “C-NMR(CD;OD, 100 MHz)
dc:13.3(C-10),20.2(C-9),21.8(C-8),76.0(C-2),75.8
(C-5),36.7(C-3),39.2(C-6),51.5(C-1),53.8(C-4),48.8
(C-T)o VA b8 5 SOk [8 1408 i & Ak & Py A
— 3, WU E LAY 4 4 (+)-angelicoidenol .

225 a5 A5 HH TN CHLO,, NE
PR s ESI-MS - m/z 353.2[M —H] ™ ;'TH-NMR (CD,0OD,
400 MHz) 4: 4.06 (1H, dd,J=6.2.,11.4 Hz,H-1a) , 4.15
(1H,dd,J=4.4.11.4 Hz,H-1b),3.55(1H,dd,J=1.8.5.5
Hz, H-3a) , 3.80 (1H, dd, J=4.2. 5.8 Hz, H-3b) , 5.27~
5.42 (4H,m, H-9' , H-10" \H-12" 1 H-13' ), 0.89~0.93
(3H,m,H-18"),1.30~1.37(8H,m,H-5" H-6' \H-16' Fll
H-17"),1.62(2H,t,J=7.4 Hz,H-3' ), 2.03~2.10 (4H,
m, H-8' #1 H-14" ), 2.35(2H, t, J=7.5 Hz, H-2' ) , 2.78
(2H,t,J=6.2 Hz,H-11"), “C-NMR(CD;OD, 100 MHz)
dc: 130.9(C-9" ), 129.1(C-10" ), 129.0 (C-12" ), 130.8
(C-13"),175.4(C-1"),23.7(C-17"),26.1(C-16" ) , 26.6
(C-11"),28.7(C-8" fi1C-14"),30.2(C-3" ), 30.2(C-4" ),
66.4 (C-3),64.0(C-1),71.2(C-2) , 14.6 (C-18' ), 30.3
(C-5"),30.5(C-6"),308(C-15"),32.7(C-7" ), 34.8
(C-2") o LA bV dicis 5 SCHRI9THGE ) & ATk A 1 3
A B MUEEAA Y 5o\ SE TG IR-2, 3- RN
HEE
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226 fLAEMW6 AW 6R TR CsHwO,, WL
MR s ESI-MS s m/z 277.2[M —H] ™ ; 'H-NMR (CD,0D,
400 MHz) dy:5.26~5.42(6H, m,H-9 \H-10 \H-12 H-13,
H-15 fi1H-16),0.98(3H,t,J=7.6 Hz,H-18),1.27~1.41
(8H,m,4xCH,), 1.60(2H,t,J=17.5 Hz,H-3) , 2.08 (4H,
qd,J=1.4.7.5 Hz, H-8 f1 H-17) ,2.28(2H, t,J=17.5 Hz,
H-2) , 2.78~2.86 (4H, m, H-11 F H-14) . "“C-NMR
(CD;OD, 100 MHz) d¢: 132.8(C-9) , 131.2(C-10) , 129.3
(C-12),129.3(C-13),128.8(C-15),128.3(C-16),177.8
(C-1),14.8(C-18),21.6(C-17),26.5(C-14),26.5(C-8),
26.6 (C-11) , 28.3 (C-3) , 30.3 (C-7) , 30.4 (C-6) , 30.4
(C-5),30.8(C-4),35.1(C-2) . LAl 854 5 SCHk[10]
8 B &AL S W A — B, ORI S 6 o T
227 BT AEW TR TN CuHWO., A
B A ESI-MS :m/z 355.2[M—H] ™ ;'H-NMR(CD,OD,
400 MHz) 64: 5.05~5.34 (2H, m, H-9' #1 H-10" ) , 0.87
(3H,t,J=7.1 Hz,H-18' ), 1.11~1.29 (20H, m, H-4" ~
H-7' flH-12' ~H-17" ), 1.52(2H, m, H-3" ), 1.95~2.08
(4H, m, H-8' 1 H-11" ), 4.05(2H, dd, J=4.4,11.4 Hz,
H-1),2.25(2H,t,J=17.5 Hz,H-2" ) ,3.96(1H,dd,J=6.2
11.4 Hz,H-2),3.44(1H,d,J=1.7 Hz,H-3a) ,3.46(1H,d,
J=1.3 Hz, H-3b) . "“C-NMR (CD,0D, 100 MHz) § :
130.9(C-9'),130.9(C-10"),175.59(C-1" ), 14.4(C-18" ),
23.7(C-17'),26.0(C-3"),28.1(C-11"),30.2(C-4"),30.5
(C-12'),30.6(C-5"),30.6(C-13"),30.8(C-6"),30.8
(C-7"),28.1(C-8"),30.8(C-14"),30.8(C-15"),33.1
(C-16" ), 34.9 (C-2" ), 64.1 (C-3) , 66.5 (C-1) , 71.2
(C-2)o DA b 5 SCHR 1148 /9 2 i & 4k
AR—F, e A T R glycerol monooleate

228 ka8 tEWSHI N TN CHsOl, N
¥ K ; ESI-MS: m/z 437.1[M — H] ~ ; '"H-NMR (CD.0OD,
400 MHz) §,: 6.07 (2H, q,J=2.2 Hz, H-2 fll H-2" ) , 6.12
(4H,t,J=2.1 Hz, H-4 H-6 fl H-4’ \H-6' ), 5.24~5.44
(4H,m,H-4" \H-5" fl H-7" \H-8"),1.23~1.41(10H, m,
H-2" \H-10" \H-11" H-12" f1H-13"),1.48~1.63(4H,m,
H-14" #1 H-15") ,1.94~2.16 (4H, m, H-3" #1 H-9" ) , 2.43
(4H,q,J=7.2 Hz,H-1"F1H-16"),2.77(2H,t,J=5.7 Hz,
H-6") . “C-NMR (CD,OD, 100 MHz) d: 101.0 (C-2) ,
101.0(C-2"),107.0(C-4,C-6),107.0(C-4" ,C-6"),146.3
(C-5), 146.3 (C-5' ), 159.3 (C-1, C-3) , 159.3 (C-1" ,
C-3'),129.1(C-4"),130.8(C-5"),129.0(C-8" ), 131.0
(C-7") ,26.6(C-6"),28.0(C-9"),282(C-3"), 30.3
(C-10"),30.3(C-11"),30.5(C-2"),30.6(C-12") , 30.7
(C-13"),32.0(C-14"),30.2(C-15" ), 36.7(C-1") , 36.7
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(C-16") . % SciFinder 7£ £& 5% ¥i& /% (http . //scifinder.cas.
org/ ) K AT, IR A EAL G 8 JBT KIS H) 5,5 -
(4, 7-hexadecadlene-1, 16-diyl)bisresorcinol .

229 B EWINsFh CulHuOs, N E
{4 ; ESI-MS: m/z 221.1[M — H] ~ ; '"H-NMR (CD:0OD,
400 MHz) 64: 6.46 (1H,t,J=2.2 Hz,H-4) ,6.86 (2H, d,
J=2.2 Hz,H-3 f1H-5),0.85~0.96(3H, m,H-7" ), 1.23~
1.43(6H, m, H-4' \H-5' fllH-6" ), 1.66 (2H, dd, J=4.2.
8.2, 11.1 Hz, H-3' ), 2.89 (2H, t, J=7.3 Hz, H-2' ) .
“C-NMR (CD:0D, 100 MHz) d.: 107.4(C-4) , 108.8 (C-2
M C-6),140.4(C-1),160.0 (C-3 F1 C-5),203.3(C-1"),
23.6(C-6"),23.8(C-5"),25.7(C-3"),30.1(C-4"),39.6
(C-2"),14.4(C-7") . VA RiaEEdE 531 2B/ 2
WAL Wy A — 30, MU B 9 o 1- (3, 5-dihy-
droxyphenyl)heptan-1-one.

2210 L& 10 LGP 10 195 TR CuH0:,
% 0 k) K 5 ESI-MS: m/z 207.1[M — H] ~ ; 'H-NMR
(CD,0D, 400 MHz)6,:6.08(1H,t,J=2.2 Hz,H-2) ,6.12
(2H, d, J=2.2 Hz, H-4 #l H-6) , 0.83~0.97 (3H, m,
H-13) , 1.22~1.40 (10H, m, H-8, H-9, H-10, H-11 FlI
H-12) , 2.43 (2H, dd, J=6.7. 8.6 Hz, H-7) ., "C-NMR
(CD;OD, 100 MHz) 6¢: 101.1(C-2) , 146.4 (C-5) , 108.1
(C-4 il C-6) , 159.4 (C-1 1 C-3) , 14.5 (C-13) , 23.8
(C-12),30.4(C-9 #1C-10),32.5(C-8),33.1(C-11),37.1
(C-7)o LA & i a5 SCmk [ 131438 1) & Ak & 4 5k
A3, W LA 10 24 5-heptylresorcinol .

2211 fkEW11 AW 1L 57X R CsHL0.,
a8 5K ; ESI-MS : m/z 235.1[M—H] ™ ;'H-NMR (CDCl,,
400 MHz) 64: 6.07 (1H, t,J=2.2 Hz,H-2) ,6.12(2H, d,
J=2.2 Hz,H-4 fi1H-6) , 0.88 (3H, t,J=6.7 Hz,H-9' ),
1.25~1.37 (12H, m, H-3’ H-4' \H-5' \H-6' \ H-7" fl
H-8' ), 1.53~1.60 (2H, m, H-2' ), 2.43(2H, dd, J=6.8,
8.5 Hz, H-1" ) . "C-NMR (CDCl;, 100 MHz) J: 100.9
(C-2),107.9 (C-4 FI1 C-6) , 146.3 (C-5) , 159.3 (C-1 Fl
C-3),14.4(C-9'),23.7(C-8"),30.3(C-3"),30.4(C-4" ),
30.5(C-5"),30.6(C-6"),32.4(C-2"),33.1(C-7"),37.0
(C-1")o DA R 5 SOk 14408 /Y b5 P 5k
A B, T 52 A0 11 4 5-n-nonylresorcinol

2.3 WEW 111 MEIMRFE TG

2.3.1 WWAHIE  (DFESIRR RSB AP 1~
1144 2.0 mg, & T 10% — F 2L (DMSO) H , it il 5
Jo i e BE 300 1 mg/mL P REWR o AR S g A5 51,
DMEM 1 5% ol 25 40 G 40 149 B0 4 86 o ot W 2 4 )
4180,40.,20,10.5 ng/mL HIFESIAETR, 25 o (2) BHAEXT
FET T TR < G 288 PR UL DK A X B 2.0 mug, ARHRE 9 5

HEZED; 2022455 33 5 1711

B 45, FH 10 % DMSO 75 i - e il o5 i vk B R 40 pg/
mL A, %5
2.3.2 MG TR R MTT ik ATk I . %
RAW264.7 2 i FH 52 4> 5 5% 1) 50 40 i 25 2 Ry 1% 10°
A /mL 20 BB, R 45 4 000 S/ LA 240 it 235 B 3 b
T 96fLMR . HHIEFE 12 h5E KAy F2s vt B2
(Z3 IR FR3E) BB Z WL (1 ng/mL g 240 | BHM: X Y
41 (1 pg/mL JE ZHi+40 pg/mL o ZE KA ) A ] Jo 5 ik
BERIAL A9 1~11 20 (1 pg/mL g 2 1+80.40.20.10.5
ng/mL A& 1~11) S A2 5L S A
JitL R 75 S R R B AL . A LA A 25/ LR
FREL T AR EE R 5% 24 h, ARG A 10 pL MTT ¥ (5
mg/mL)AREEREFE 4 h, R FH 42K R AE 450 nm P
Ab ARG A% L) 6 5 B (OD) L, 1T 55 41 I A7 2 - 40
MEAEIE 2 (% ) = (OD s — OD s )/ (OD s py gy —
OD yyz4.)x100% . SZHGEE K 3K . % H GraphPad Prism
S8 AR BAEHATE T Mo B DA x £ s Ko, SR
PRI 28 7 2243 BT R Dunnett £ 36 384720 18] A 636 7K
a=0.05, Z5RIFE 1R 1 PIURRIGER LG Y
PRI EE ) o
F1 HEW2.8~10X1PE S HEIHF T RAW264.7 AP E
R (xts,n=4,%)

415 Pt 415 Ll

7SR 100 A5 wo/mL)4l 156.99£ 1487
Tezhi 16543 £ 14.30° LAH9(80 pg/mL)4  118.18£10.94°
TREX e 118.6749.49" A0 pymD)A 1223511154
LAD280 pg/ml )4 1203451012 || KAH900 pgmL)  130258.70°

A0 po/mL4l) 13109+ 740° A0 pg/mL)d 14245947

kAa812020 Mg/mL)ﬁE 145.68 £ 6.14° ka9 pg/mL hiii| 150,41 £9.74¢

AH2010 pg/mL)4A 158.23£843 EAD0080 pgmD)d 171741328
EAD2A5 pgmL)4 1628241320 LADI0(40 pg/mLA  119.18£851°

fEAH18(80 wg/mL)4l 11898 13.014° || JLAM0(20 pg/mL)4]  12548+782°

A0 pgmDE 125304833 EAH0010 pg/ml)E 137.2447.05¢

HAH8(20 pg/mL)H 135.66 1046 AWI0(5 pg/ml)A 1474221085
EAD8(10 pg/mL)4 149.094 1373

a: 575 IR HL A, P<<0.015b: SHRZME4L b, P<0.01;¢: 5

BE AL 4, P<<0.05

FH% LA, 528 O BR AL b g, B 22 W 4 4 e 1) A7
R R ET R (P<0.01); IR M L, Bk &4 2
4105 pg/mL ZHALA 9 8 11 5 pg/mL 240 A7 15 5%
FREAR R ESNP>0.05), LA 2.8.9.10 HAR 4
HMEAE TG R 2 N 4 (P<<0.05 8% P<<0.01).
3 itig

Eer By R EZ HZ A 25RNE, 2RI
W2, HED, AP B A R R
M, M & BRR 28 B 2 0 140 R R D AR B AT 2R A A
W, SRS AL TR A s oy AT T RS, R
RIT R AALA ", SR Kl 7R ARt
TR A e 2 BRI ST HI B HGE .
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