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Mechanism of ecological stress enhancing quality of genuine medicinal materials
and its quality evaluation idea
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Abstract: The genuine medicinal materials has a reputation for excellent quality, which is greatly affected by special ecological
environment. The cultivated Chinese herbal medicine has substituted for the wild resources, resulting in the decline of quality.
Accurate and objective quality evaluation is the foundation for Chinese medicine industry and the guarantee for the healthy
development of traditional Chinese medicine, but it is difficult to evaluate the quality of Chinese herbal medicine because of
plenty of chemical components with different or similar effects. In this paper, based on the similarities and differences between
human body and plants, the mechanism of genuine medicinal materials quality formation, nature of active components
complexity, and limitations of extant evaluation criterion were analyzed. The secondary metabolites in plants are commonly
active components, whose ecology action were closely linked to pharmacological activities. The combination of high-content
components with high stabilization and high-activity components can be used as indicators of quality evaluation of genuine
medicinal materials.
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Abstract: Belamcanda Chinensis is a commonly used Chinese medicinal material in China, which has abundant resources, wide
distribution and broad prospects for development and utilization. The chemical compositions are rich in B. chinensis, including
flavonoids, triterpenes, volatile oils, steroids.etc. Traditionally, isoflavones are considered to be the main medicinal ingredients.
Based on the summarization of its chemical components and pharmacological effects, the Q-Markers of B. chinensis are predicted
from the aspects of chemical components, traditional properties, detectable components, different producing areas, collecting periods,
components entering blood and different compatibility environments. It was found that iris, iris flavin, wild kite flavin, eucalyptin
and mangiferin were the most significant, which can provide basis for clarifying the Q-Markers and establishing scientific quality
standards of B. chinensis.
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TUME . MEBGEFEER DL A AR S E 2. ST
WS RBONFE, FERNREIR. =, %
KRR, SR, (R EZG ) 2020 SRR H AT
RS REERIMTEERE, B, Rt —
FE, ST ARG AR S . BEE X
Wiy 253 ER RImARBF R BE SR, FaEE
AT A RUR A3 TR FEAIE T 52 B o A ST
W Rsy . FEAPEAT RGP, JREET
25 EbREY) (quality marker, Q-Marker) [FMESZE
K, KRGS Q-Marker BHATHUN 00T, FELRR
EEHINEFT K Q-Marker FREBSRAHKE .

R HACK. B, Ry, IANEEEHL
MRLL R e RS . Ho R s 3 BE Y
L1 EHFEEWESY

TSR T S T (i B ARSI
HSH TG RCE VIR, H TS 38
R ERSRALE Y 86 M, A7 B | 57 2
EARESE, XL EYRMNH TREFHRS, LR
HEPET 70 SRR B 5 RO B 22 W AR AL AT A
WIE A AE . Horh DL sl AL S 03 P e o
FoAte t0 4% — F A DL R DRI 5 o SRR
WAAREIIR 1, B a5 WA 1.

1 LERBS 12 =iEENEY
Sl RIS, EEAREEESE. =k Srh =R S EAN . Hil, &f
*1 SHTHHEEELEY
Table 1 Flavonoids from B. chinensis
F5 Bk Xk | 5 e SCHR
1 EEH 3 28 isotectorigenin-7-O-p-D-glucoside 11
2 HSREE 3 29 iristectorin A-7-O-D-glucoside 11
3 iristectogenin A 4 30 iristectorin A-7-O-glucosyl(1-6)-glucoside 11
4 iristectorin A 5 31 iristectorin B-4'-O-glucoside 11
5  iristectorin B 6 32 iristectorin B-7-O-glucosyl(1-6)-glucoside 19
6 WEREH 4 33 iristectorin B-4'-O-glucosyl(1-6)-glucoside 19
7 HERKER 5 34 isoirigenin 7-O-B-D-glucoside 18
8 HREFHKA 7| 35 3457-DURAL-8-HE AL R 20
9 SRYHRKB 8 | 36 3.56,7-MUFekk-45 8- = AR 20
10 RESEH 9 | 37 3.567-VURHE-8- HIE IR 21
11 irilinD 4 | 38 356,7-JUk-4-HEAER W 22
12 isoirigenin 10 39 357-ZRIE-48-THER R 23
13 isotectorigenin 9 40 45,6- =R EE-T-FE R 24
14 irisolidon 11 41 4-HEH-56- TR R HE-7-0-B-D- ML AL 21
15 3-RESEL 12 | 42 57-Z8Hk-634"5-JUH SR 22
16 8-hydorxyirigenin 13 43 574-Z§HE6,3 5= AL R H 10
17 8-hydroxyiristectr-igenin A 9 44 4'578-TUHEIE-6-HE S 13
18 germanaism C 9 45  4'7-di-O-methyltectorigenin 25
19 homotectoridin 14 | 46  6-HIEAE-5,7,84- DAL H 13
20 psi-tectorigenin 15 47 REREREIHE 26
21 dalspinosin C 16 48 HHER 27
22 junipegenin-C 16 49 PRIRE 25
23 tectorigenin-7-O-glucosyl-4'-glucoside 17 50  dimethyl tectorigenin 27
24 tectorigenin-4'-O-glucosyl-(1-6)-glucoside 18 51  belamcandin 13
25 tectorigenin-7-O-pB-glucosyl-(1-6)-glucoside 18 52  2,3-dihydroirigenin 28
26 tectorigenin-4'-O-B-glucoside 12 53 irilin A 29
27 iristectorigeninB-4'-O-p-glucosyl-(1-6)-glucoside 19 54  6"-O-F 30
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K5 LS | Y b4 SCHR
55  6-O-p-hydroxybenzoyliridin 30 71 noririsflrentin 25
56  HFRER 21 72 nirisolone 9
57  5-O-demethylnobiletin 31 73 3',5'-dimethoxyirisolone-4'-O-B-D-giucoside 16
58 HEKEER 13 74 sativanone 34
59  hispiduloside 13 75 3'-0O-methylviolanone 34
60  isorhamnetin 31 76 pterocarpin 34
61 MAER 16 77 homopterocarpin 34
62  rhamnazin 16 78 isovitexin 9
63 luteolin 13 79 swertisin 9
64  astraganlin 9 80 2""-O-rhamnosylswertisin 9
65  kanzakiflavone-2 25 81 2"-O-rhamnosylisovitexin 9
66  5,4'-dihydroxy-6,7-methylenedioxy-3'-methoxyflavone 9 82 TR 14
67  5,74'-trihydroxyflavanone 9 83 neomangiferin 11
68 (SRR 32 84 isomangiferin 11
69 KHEREER 33 85 7-O-methylmangiferin 11
0 HETE 32 86 7-O-methylisomangiferin 11

MG rh 7 B 5 5E 2 A SR &, b ST
R Bl 12 ANHLE A = a5 0531, 45 8
28-deacetylbelamcandal ( 87 ) . (6R,10S,11R)-26-
hydroxy-(13R)-oxaspir-oirid-16-enal (88). (6R,10S,
11S,14S,26R)-26-hydroxy-15-methyli-dene-spiroird-16-
enal ( 89) . iridobelamalA (90 ) . 16-O-acetyl-
isoiridogermanal (91 ) . isoiridogermanal (92 ) .
anhydrobelachinal (93). epianhy-drobelachina (94).
isoanhydrobelachinal (95). iristectoreneB (96 ).
3-O-tetradecanoyl-16-O-acetylisoiridogermanal (97).
3-0-decanoyl-16-O-acetylisoiridogermanal (98). £
WFFEARIE, M HREERR 2B Z BRI R
W 2T =R EY), IRERIR (99). HE
AFE (100). HEAREE (101). betulone (102) B
cycloartanol (103) 401, fZifr, HWFFHE LS T 1
PRI T 4 Pl B =i 2505 Y) belamchinanes
A-D (104~107) ¥, Hpi sy 254 WA 2.
13 BRENLED

HAT, MSSFRTRAEL T 9 Fith G4,
735124 belamcandol A (108) . belamcandol B (109).
belamcandaquinone A (110). belamcandaquinone B
(111 ) . belamcandone A-D (112 ~115) UL K&
ardisianone A (116). H 745+ WK 3.
14 HEELEY

124, WHFENHES T B 5 Fh i aEkik

EYEI RN EESEE (117). B-A 8 (118). B-
I N (119, dEfbart (1200, ERE (121,
Hopor 50 WK 4.
1.5 BHBRELEY

I TR ZE AR £ BRF2 B h R I 2 PP L
R EY, 2 5 Jyle-liriflophenone (122)
belalloside A (123). belallo-side B (124). %2
fiZ (125). belamphenone (126). LB HEE (127).
FEER (128). WETER (129). FIEERR (1300 L
KMAEFERR (131). Hr4it e s.
1.6 HusEkEsm

ST T RRE WS 2 AE & A HoAh
() — e SA0-21, B H ATk, NG B 2
4 M EY), B4 belamcandaphenol (132).
4-hydroxy-acetophenone (133). sheganone (134).
apocynin (135); ZERUEAFECIE MG ZE X
BIZAERM, WA EE (136). YRR (137D,
5-PE 3 A BRI A (138) . 5,8-diethyl-dodecame
(139). hexadecanoic acid (140) . FEEEE L2 (141).
AR, B U225 37 ICP & 56 il Il & 5 1+ i
METTER, MRS, 2. L. 5. B B R
. BRI B B EYEE.
2 THIEER

DURZTBERE LB, S X6y SV R
PESCRE NG MlE] R AT il . IPIRE B LS

2 =]

Alﬁg
Al =

fiE
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R,=OCHj, R,=0Glc, Ry=R4=Rs=R,=H, R¢=OH
R,=OCH;, Ry=R,=Rs=R,=H

R,=OCHj, R,=OH,R;=R,~Rs=R,=H
R,=R¢=OCHj, R,=0Glc, R;=R4=R;=H, Rs=OH
R,=Rs=0OCHj, R,=0Glc, Ry=R,=R,=H, R¢=OH
R,=R¢=R;=0CHj, R,=0Glc, Ry=R,=H, Rs=OH
R,=R¢=R;=OCHj, R,=Rs=OH, R3=R,=H
R,=R¢=OCHj, Ry=Rs=OH, Ry=R,=R,=H
R,=Rs=OCHj, R,=R¢=OH, Ry=R=R,=H

10 R;=R,=H, R,=0Glc, R;=R¢=R;=OCH;, Rs=OH
11 R;=OCHs, R,=Rs=R¢=OH,R;=R,=R,=H

12 R|=R,=H, R,=Rs=OH, Ry=R¢=R,=OCH,

13 R;=R,=Rs=R,=H, R,=R¢=OH, R;=OCH,

14 R;=R¢=OCH,, R,=OH, Ry=R4=Rs=R;=H

15 R;=OCHz, R,=0Glc, Ry=R4=R,=H, Rs=R¢=OH
31 R;=Rs=OCHs, R,=R¢=0Glc, R3=R,=R;=H

32 R;=Rs=OCHz, R,=0Glc-Gle, Ry=R,=R;=H, R¢=OH
33 R;=Rs=OCH3, R,=OH, Ry=R,=R,=H, R¢=0Glc-Glc
34 R=R4=OH, R,=0Gl¢, R;=R¢=R,~OCH;, Rs=OH
35 R;=R4=R;=H, R,=Rs=R=OH, R;=OCHj

36 R;=R,=Rs=OH, Ry=R¢=R,=OCH,, R,=H

37 R,=R,=Rs=OH, Ry=0CHj, R;=R¢=R,=H

38 R;=R,=Rs=OH, Ry=R4=R,=H, Rc=OCHj

39 R=R;=R,=H, R,=Rs=OH, Ry=R¢=OCH

40 R =R=OH, R,=OCHj, Ry=R;=Rs=R,=H

41 R =OH, R,=0Glc, R3=R=Rs=R;=H, R¢=OCH;
42 R;=Rs=R¢=R,=OCHj, R,=OH, R3=R,=H

43 R;=Rs=R,=OCHj, Ry=R(=OH, Ry=R,=H

44 R =Rs=R(=R,=OCHj;, R,=OH, Ry=R,=H

45 R =R,=R¢=OCHj, R;=R,;=Rs=R,=H

RS - N7 N NIV SR

°

ROH,C_ _O

HO

OCH;
54 55

68 R =R;=OH, R,=R,=H
69 R1=R,=R;=R,=OCH;

70 R;=R;=OH, Ry=R,~OCHj

71 R;=OH, R,=R;=R,~OCHj

72 R,=OCHj, Ry=R=H, R;=OH
73 R1=R,= R4=OCHj, R;=0Glc

H;CO

74 R;=H
75 R;=OCH;

OCH;

78 R1=Ry=Ry=H
79 R;=CHj,, Ry=Ry=H
80 R;=CHj,, Ry=Rha, Ry=H
81 R;=R;=H, R,=Rha

OR;

OH OH

Bl HEZEMRS RSN

H,CO o
Ry
(o)
R,
R,
OH o OH
R R;
OH (0]

16 R|=R¢=R,=OCHj;, R,=R3=Rs=OH, R,;=H
17 R;=Rs=OCH,, Ry=R;=R¢=OH, R ,=R,=H

18 R;=R¢=R,=OCHj, R,=O0Glc-Gle, R;=R,=H,Rs=OH
19 R;=R,=R;=H, R,=0Glc, R3=Rs=OCHj, R,=R;=H
20 R =R,=Rs=R,=H, R,=R(=OH, R;=OCHj

21 R =R¢=R,=OCHj, Ry=OH, Ry=R=Rs=H

22 R=Rs=R¢=R,=OCH,, R,=OH, Ry=R4=H

23 R =OCHj, R,=R¢=0Glc, Ry=R=Rs=R;=H

24 R =OCHj, R,=OH, Ry=R=Rs=R,=H, R¢=0Glc-Glc
25 R =OCHj, R,=OGlc-Gle, Ry=R4=Rs=R;=H, R¢=OH
26 R,=OCH; R,=OH, Ry=R4=Rs=R;=H, Rg=0Glc

27 R =Rs=OCH3, R,=OH, Ry=R,=R,=H,R ¢=OGlc-Glc
28 R =R,=Rs=R,=H, R,=0Glc, Ry=OCH3, R¢=OH

29 R,=Rs=OCHj, R,=OGlc, R;=R;=R,=H, R¢=OH

30 R;=R¢=OCHs, R,=0Glc-Gle, Ry=R,=R;=H, Rs=OH
46 R;=OCHj, R,=R;=R=OH, R,=Rs=R,=H

47 R =R,=R¢=OCHj, R;=R;=Rs=

48 R =R¢=OH, R,=OCHj, Ry=R,~Rs=R,=H
49 R =R;=R,=Rs=R,=H, R,=R(=OH

50 R ;=R¢=OCHs, R,=OH, R;=R,~Rs=R,=H
51 R =Rs=R¢=R;=OCHj, R,=R;=R,=H

52 R =R¢=R,=OCHj, R,=Rs=OH, Ry=R,=H
53 R =R,=OCH3, Ry=Rs=R¢=R,=H, R,=OH

56 R ;=R;=Rs=R¢=H, R,=R,~R,=OH
57 R =R,=OH, Ry=R,=Rs=R¢=R,=H

58 R =Rs=R¢=OH, R,=R,;=R,=OH, R;=OCH

59R = , R,=R,=OH, R3=OCH3, R,=0Glc
60 R =R,=R,~R,=OH, Ry=Rs=H, R(=OCHj

61 R =R,=R,=OH, Ry;=Rs=R=H, R,=OCHj

62 R =R,=R,=OH, Ry;=Rs=H, R,;~R(=OCHj

63 R =R,=Ry=R¢=H, R,=Rs=R,=OH

64 R =0GIc, R,=R;=R,=OH, Ry=Rs=H, R¢=OCHj
65 R =Rs=R¢=H, R,=R;=OH, R;=0-CH,-O

66 R =Rs=H, R,=R,=OH, R3=0-CH,-O, R¢=OCH;
67 R =R;=Rs=R¢=H, R,=R,~R,=OH

76 R,=R,=0-CH,-O
77 Ry=H, R,=OCH;

82 R,=Gle, Ry=H, Ry=0Glc
83 R,=Glc, Ry=H, Ry=OH
84 R,=H, R,=Glc, Ry=OH
85 R,=Glc, Ry=H, Ry=0CH,
86 R,=H, R,=Glc, Ry=OCH,

Fig. 1 Structure skeleton of flavonoids

ASPENR 58 LA A5 T JAE BAT RAFAImRY T 2%, I HL
SRR =R AR RS
IR THMRE B IR PURTESER]

21 K. $EEIER
B ERH AR U B R
FIHT 28 S BRI . RIS SR B A 3 &
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= A

= X
87
OR,
7 h
/
S
W
HO 3
OH
Ry~
R, 90 R;=H, R,=CHO, Ry=CH
1 > 2 s N3 3 — .
91 R,~Ac, R,~CHs, R;=CHO 93 R,;=CHO, R,=CH; C-13:§ 96 R=G , R,=CO(CH,);,CH;
92 R,=H, R,=CH;, Ry=CHO 94 R,=CHO, R)=CH; C-13:R 97 Ry=Ac, R;=CO(CH,);,CH;

95 R;=CH;, R,=CHO C-13:§ 98 Ry=Ac, Ry=CO(CH,)sCH3

106 107

2 WEEM S HILER

Fig. 2 Structure skeleton of terpenoids

(70) 25T 290t 9 1R 1 25 35000 o B ik s 5 (thapsigargin) XTIEAEG-2 ()5 F4E A A
JEHAT TR 51 6 B K R P A B I IR E2 00774, JRUCNS T BIHT RALE AT RE
o B SENR B FTR U TGRS 5o, 25 [E/E 00N S i 0t i e B h
Rz () ASEE (D WJUMHIHAZ KR BH (D MSEEZR (2) ERRIENL3)EET
(tissue polypeptide antigen, TPA) EG#A® h&E W5, K ig 4 THMT 32 BIEKRENG &R
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H;C(H,C);HC=HC(H,C)gH,C,

H3C(H,C);HC=HC(H,C)y

Ry

O,

~ H;CO

108 R, =H R,=CH,(CH,)sCH=CH(CH,);CH; Ry=OCH;

109 R —CH_(CH,);CH-CH(CH,),CH Ry=OCHI, 110 R,=OH,R,=(CH,)sCH=CH(CH,)CH3,R;=OCH;

111 R, =(CH,)oCH=CH(CH,);CH;,R,=OCH3,Rs=OH

H;CO, R OH
? R, o o
O O OCHj =
0
4 HO
112 R,=R,=(CH,)oCH=CH(CH,);CHj
113 R =(CH,)yCH=CH(CH,);CH;,R,=(CH,), CH=CH(CH,);CH; o 116

114 R;=(CH,)yCH=CH(CH,);CH;,R,=(CH,),,CH;
115 R;=(CH,);;CH=CH(CH,);CHj;, R,=(CH,);cCH;

B3 FREMSHILGH

Fig. 3 Structure skeleton of quinones
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Fig. 4 Structure skeleton of steroids
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Fig. 5 Structure skeleton of organic aids
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10.8 gkg FETH R (2) WERE (1) AN
RUATBKAETFRFA o FERE LTI 15 1t 20 5 34T
Gy, SRR R R R I T 2 M R
e A VAR A AL -2 (cyclooxygenase-2,
COX-2). 40l & P450 (cytochrome P450,
CYP450) {5 SilBIABIPTAE . IEZAE . TSRS
TESEIO R R I T AR ZE . 3 Ui .
IR EFIE (237, 1.19. 0.60 g/kg) HIBHHATE —
HIZE (0.02 mL) /N H-BHARA FIAE A, ERT 1
BRI RAEH . X R UE SRR FL5 5]
VG 7 JER 1 X P 28 i BOK BRI 1 IR 28 1 DR R R I o
1 S R LG AT iR RSB R T o (tumor
necrosis factor alpha, TNF-0) Z/&N SHE 5 S
AR NI SR A F-x(nuclear transcription factor-ic,
NF-) HIFRIEIKF-,  FHW b AR Z 24

bR 7 Y ) SR B AR oAb, T R A TR
— LG A SOy FIRE A IR IENE . TR T2 SR O S
Tk R BT R T R (82), RIS AR KA A
T SERE L, [F] A YRk EH AR A DY A TR RN 0 I A
HE MR LR EE (phorbol diester phorbol myristis
acetate, PMA) I 2H/N R HVE M. S PHH KRR
BB (125) MEmHAET 5-BERE
( S5-lipoxygenase , 5-LO ) F1 3 & fb
(cyclooxygenase, COX) A EERMIMHIEH . 27 E
30T, BT R ARIE O, ISR R (2D,
SR (. TRFEF (82). AR (125) Mk
MAET . FPH R RE R ARG,
22 fRSEER

SR NREE GG R ERIR 2, DA
WRRW LR AYUREFNABEEN . Hirgmak
PR62631, I H RS REE (D, SEER (2),
HEREHE (6). WSREHRR (1. MEIEREH (68).
R SRR (69) {EHSGNMREFE L TS
I PPURGE &M MR ar 16, B 3 Y. J
2 1 S iss 7 SRR A HIER o niREe e
KIS 8 B PCR W& AL Juith SO R s N 2k
(infectious bronchitis virus-N, IBV-N) FIT-$J;
% -B (interferon-B, IFN-B) mRNA &KL EIHITH:
M, BL R Western blotting ¥2:%F IBV-N & [ H#
REFATRI, UER T SRR B S A Gt
AE R EE (infectious bronchitis virus, IBV) 1]
ANHIER . ST RSERE (1) /a1
L] B B TS, AR A A B 2R T

B ol EMAMEAL, HAPUN RIRETEME. HX 6
SR E TG =, AAEER, WEFHSUE A
BITYER
23 mE{EA

5K 7 SFIOOIR P AR A AR N ATV, X SR B
YIREAT T A SO L . AR AP SR 45 SRR B T
HUI0T KT B« 48 0 ) BR 1A A SR A1 PP R R
P FUEERREE . Wl R BEER A IIHIER o A SEER 25
R, ST HRAW AT B PRI 4 1 0] 4 BR R K
NFAET- R AMER (P<0.05). Z3CHASEOTIEAT
T TR R N ARSI E AR RS, SR 2 f%
FRREV AT U St TS DU ) B /M B R . (minimum
inhibitory concentration, MIC), &I HEHI*f
SEEOEEBRE . MREERRE . KA E. st
P HR BT S5 A ARSI A AR A TR . B4R
AL 22 24 55 4% B i 40 Hh L8130 33 A B 4 1) 4
il 22 25 B A BIVE R, HEH AT AE 10 4 RoREIR EE ()
B O A, WL A IR AR AT e
SREH (1D AX.
24 mENIEH

RN, RSP RAPUE HER
PRSI, i T — S Sl R A )
HiZh, HOBRIERR E HIRRE A R TR 2R Ay
BRI RN SEE (D, SREEE ().
WEREER (7). 5,6,7,3"- 10 ¥ F:-8- F 44 5 5
(37 YIHEAERE HENER, HhSREER (2
TR HaO0o % e L I B8 A PEAR S 52

BN 5 | RS R BRAE A S
Br ZORACET RIS B HERTERR . bk E RE R
Ao Mg A A S5 SEER AR R AT HTAEA0 s 1 1)k
5, W T AR RIS EE (1D AREERDUE
AERT . SR ZETOR FEUE B 5T Fh 11 80% L4
B 2,2- 2R BE-1-5 L 3 2% (2,2-diphenyl-
1-picrylhydrazyl, DPPH) FiERFRF i im. ] Aee K
TE SRR Th A o) KA SN, FEHH
BB RRFIE PR RN, 28 RIRAFEUSIFE I IS A
VI 27 R R St 1 PR I BV R DR SR 7 ) B
TEBR B HEER e AT U I, A IS -2
2 R B K AL A RR O« OHY. HyO,
IVER, IANPTE R EIVE R AT RE R 5 2R 25415
BERIHLE 2 — o S R PR R R 5 46
5 AREFEE (125) FHALL, BB 2 ) & Fh 4 A0 L
VAR BE R L ik B AR RN 5 fis Ak N BT R, DA
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S P 13 JiR A A DR T R KPR oot A A
N, 35 AR B AR A FE RS Ik 2 ROk
I/ DNA &b .
2.5 WEMEMERAEER

BUARZGHL T 5156 T M B AR 1 F T 5
B o I PUMRAETOEE ST B ) BRBUR B BB ARERS
AL, WE KA EA 2% E (bone mineral density,
BMD), ‘&% &% (bone mineral content, BMC), Ifil
THEE . BERCF AV REIRES (alkaline phosphatase,
AKP) 35, RIS S ERE AN T L RS2
YIRE] . BGE KR EIEGR k= SR & Rk, 12
s BMD. BMC, HGE #1521 RE . SHGESS ST
SRR A ] 48 1) I BN R0 B R R P JRR TR R T
TEFAARAE S E (luteinizing hormone, LH) H153#4,
UEH] T ST EA MEVE R E
2.6 IAEIER

SR R (1) ] a4 )
AW ER I T R FE DU VR . B UTIEAR
XS OR S SK-OV-3 41 B s fz FAF A
BUEIES, RIS R (1) RIEIEIT 9S85 1E L
1) T e i I S e g P VL3 R/ B B 2
TR 75 A TR G5 5 1B R 2R I, AT FELAG 48
(PIGTE . R 2B AT . CEAR SN 75 16 N it e
HA460 AT, K F 335 MR 5 ¥ TV Bk Aar 4 e JEAK
WA KB T, RIIE B N T RE R D,
Matrigel 7 Lo il 240 A= 22 e 77 kar il HH 245 ) 2H e
7 3d N B JEC TP 4 i A5 B Sl gD, B kA
0 e e 4 L 1 R R e ) SR A sk H sl
R T TCAI IO G, S22 E & PCR VAl
AL RNA-21 (RIEKF. BEit TR+ 4
WL B AT LA 4 it 240 B 1) e AR e A
KEe I FIMR 28R T, B35 N T W 40 R iU
RNA-21 fFRIE /K871, GEFS NBOIBF TS B H (1)
X} 4 e SW480 4 #5111 FH LA R HL 36T 1R 28
REJIMIsE . SCIRHIE R, 452548 h JE, ST
AL SW280 4Hu A, 1T PA K RS
Western blotting S48 %7, SREH (1) Al L@ E
i SW480 4HJfIH T-AHKH H Bax (Bcl2-Associated
X WIER A, Bel2-Associated X) HIFRIAKTF-, T
W SW480 41 L FEAH X H clycin D1+ c-myc HJ3E
KK EE SR 4
2.7 HiwER

W EYEA T Z S, BRUL 2 EEE

AL, e BAHURERE, BEfmpEdE B, $i300%
JiJ% #F (human immunodeficiency virus, HIV),
prite, PrdHEAEER . Jung 20 P+
PR RN SRR R (). FEREHER (1)
Je FNEH 2 R 2 B B AL IR R AR AE A, DA
DL-H B N, ¥ A& T8Ik Ve 3 =5
SORE PRI KR, RN T2 M LU BLRETE R A
AR A MM ARE, SFHESEEER (D
FAMHENEPEE 0, SRR (2) R AT
B PRI 25 5k o £ /NS5 B3I 55 5+ 4 B £
HIV R FHBOE R TN, o 245 1 Pk
W, MM OBEKREGWIREL, B, W4,
RIFHEA RS &t HIV 3RGS54 L 1R
M. AHGERREY, BTSREHE (2) Al
645 DU 1 B 5 | /i R AR S IR T T g 2
ST UM A 85 2 — s BE I R ILONE B
HFHMRBRASREER (2) WTHF RS 8m
FHIZN 40%.
3 FREFRSHIHITRN 5 Hr

SFRrE N EMMELZ R, Az, (HEAET
(R EZ ) 2020 RO A (55 R B R BT
BRRE, FF2hditt—r, ST WaAEEE s
FRbr o —4in) . (Rt 75T AR AR L B A
BAAMER R BN 5. PR ERREY R &
F b LSRRGS, IR FAE T A2
Fe (RGO hEgRR. RIS HhE
AN L & B, S5 adnDRe st
VIR 2T, AE N I b 24 22 PR 2401
bR TE . W SCER T, FE TR A T EAR
YIHIRZ ORES:, R SRR S EEAT T, A )
T L 2SI PR R N
3 ETHYFRSEEZERUERNSANMER
Q-Marker 5 4

W2 A RS 2 NIRRT, AFEE
Y B A AR AE Y o B A A& g4, DRI AT
A R S AR AR =0 IR AR AU R, M
AR A AT Tz A, T BEAT
EEYE AR BIA T B ER, BAT ZRE
DR HHRETESHSERY &, 721
TR R R . ST RN
2N, REMCH 1R, T E, FEAE
TR LI R, RE S A TR IR T
TEFER X, Kk 2000~2200 m A B AT A4 .
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AEE R P RTIN: E H 2 Q-Marker [3EAR 2%
PEz—. WT&HZMIERS, BREERSE. =
W FERMEE, HA SR R T &
WK, REETHHUR . CPEZGH) 2020 ERR
FUE T 5T B 5 2 1 2 1) o T VR AN R FE K
LPGEETER ] UPLC VEXT M 5T 10 AR5
B (D). SEER (2). SERTA. SEFFH
B. WEEH (6). WEEER (1. SEHHER
A (8). SEHEZRB (9. KEZEHEK (69).
AR (700 BT EENE . % 10 ME R
BES T HTEENS FREEYE. ThEH SR
HPLC-VWD EllE & 77 8455 T 4 A5
WAaSER (D, HFEEE (6). SEHEK (2).
NESREEZR (69) MEE. TR ESIE
RP-HPLC ¥ [RIR M E S T2 h SR (1), S2
R (). SR (6). HSEHEK (7). $EF
HRA ). SEFEEB (9. KHFGEHEK (69).
FHTER (700, KTRIF (82) 9 P&, Fh
HH 2R S5 OOV F s A e RV B 1S v 5 A 6 5
FRIF S RER (69) S&E. Dk PEDIRHE
A0 53 6 FE R S R S B 1 kAT
o Lk LTI, S SRR R A
DIAH G, HRERH 8o it vk g 47 e & 4T
AT v FE AT B (1) 2 E 2 Bt T AR v
Q-Marker. EARIEA FL2E R %S, @'
JE& I 2 J7iE, P A v 1 ST AR A R
A5 .

3.2 ETFEEINZA Q-Marker Tl 547

FEG TR (TR VR ) X 257 % AL ,
R IR PR 25 AR P50 . BT IR 8T (R A
2, BT (REZH) 2020 FRRH, AR
PRI TR TEAREE . TR TR,
e R 85 FH Y897 T A2 ARl 8 FAVZEE ke 51 g W e o
Yo PRUEZE R EE, P IR T R R 2 B
SRR SRR T B RRBA. B
2 G 8 TR R A, 1EIRYTMERL
RMINELIR . IR O I b 2R AT PR
WS TTTH B RIFHECR, FRAVUIE. dsk.
PUE PRI BRI O WE R« ST R S R (1)
BREHER (). JbAR (49, AFTE (700 X
JUE ST LG TR, &5 T4 S0
F BT IEAL, R 2 ST Q-Marker i i)
F R AN AR .

33 ETFERGZER Q-Marker Fl 947
RIS 2 TR AR R, R ImAER
5B TT B EAKYE, B, BRAEA Q-Marker
e IR 2 —. (P EZGH) 2020 FRRHICEL
WFIRET . S, VEE, fEE, A, & EIRZ
AR 2 DR E . BR2E. B, AEMCNY)
kA, H =i Y 2R SE R,
B AEYEE B2 R IR . T8
UL B AT, SR = aEE . SR AN R K
43 NAEAH Q-Marker 151 5 S H K i
34 ETFTAREERAPFRILESH) Q-Marker Tl
ImPRFHZ— AR T 2 0, R4EA R R,
BCATLAN [R] 77 77 257 LAk B R BRI (1) H B S5
B IR TR, BRIy W e < B2
ST-RRECRE (EBER) TR, 51
JPR B 20 R FEIR AR I 2 25X, LEIRIR bz B
T3 AE B VEYT . S TR ES R R (D
BAESESERMEER: g EA 5. KT
ffR R LS I R K R D28, JRR B e A 0l A R 3 T
FEFRPY, BAY R EEM, HhpiE
W E . TS HIUIG R TRy, H
AV FEAL A 0 Ay o e i = 0008 AR DU S R 28 A J8 i h
COX-2 RAEEHUIE 2R FHPO, ST 1EnZ i E 2224
RO RSN A S T2 (700, RSP R 2454
VIR FERRCT R B A S K. 2 IR 2GR
— H IR 808, RIEZ A E R S — e Mgt
B o BRI PR N FH S B AT T MG T I,
H G SCRUE AT RO Q-Marker ()3
P57, (RIS, RORE R R B E N7
AIBCAT Q-Marker I HEZ%  h 24 2 DAL IR AN
F T RO, % AN R v ade FH AS 8] 1 77 7 B A
TBIT , BOEFEARIFN ) Q-Marker 1F A4y R 24 757 7 e A5
B FEbs S B AU E .
35 ETARRF=HFnRYCETEIRY Q-Marker Tl 447
FHZGI I RSO R 24 5T A ] B R SR ER
N, SYWE B S EEVIMK. F—24iM 2
BIAS [F]7= b A AR PR B AR S 520, A 0%
S ESPERIR K. TRME EIOERE TR . k.
WAk WIEE S 2@ SO P AN, A
bR TS P A BT OO LU AT, I A
10 NPT S bR 4 s 73 B AR 1R AT I 5 1 2 =
Jrid, RIHIEEG ST PR bR ISR S S B
7oz T H Al A T W . WIS TR A R
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S REER (D, SREFER A (8). SEHH
EB(9). BEREER (1) SEEFE KT HAh 7,
IEZERR S BHEEER (D ASTE (700 &
B, ZRET ST RS, WRS TR,
PKIFEEIONE N, T HPLC RN AR F = A 4R
B T8 AN [FR SO [A] 12 Fh S R o
BBIAEE, BFFRIE RO A A =4
AEWTLS A BRI A RS . KEERIUH,
TAEANTHREIAT S ET 9 AR R RS,
HooE =T 10 HWNA R & = AR5 A B i
ML EYT 11 VARG . Z LR, AFH
() RSTHA RN = Hi s BT B 2R B A & B B R
e, A SE A PP AN [ SRR L™= b2 1) it ==
AL EE IR 2R R AE A Q-Marker ¥ B 2RI
3.6 ETZ31% /Y Q-Marker T 24

ST BA R Lo R, R
RSy F9S T BB A & 1 5 25D 5
PR 2% 5 58 O AR R RS PN 5 S 2R 28 B 43 24 8)
SEPIEEIA, F257 7 UHPLC-MS/MS 77 4: 52 ifiL 3¢
WrREIENR T SREER (2. HEEHRE (1)
RIS EEER (69) K&, KUSREER (2) Al
R SREHE (69 fERNRENEGER . AR
FH, TR MUT R R AR 2514 N Triton X-114 3K 5%,
WA 0.3 mol/L P& 50 pL WHERME. TR
50 ‘C, “PH#gita) 20 min (AL E, KIS THT
REWIREF SRR (69) Jo i 20 K ML
HTH ) LTB4 K FEA3 3 5 2 [N, 64 S0 I8
Xt ig SREH (D MSRERR (2) HHRHAERR
R MZEE. EREH, SREE (1D KSEER
(2) B se e A S IR I TR A ], (RS R 3 36 (2)
FERR RS R R K, BB ek
PRI 2380 P RE R AT FERE A4, X 45 B S5 110517
PRUT S T B B K 45 v A FH 1 245 308 7 2 i 7%
L, ESETEASEYT (D). SEER (2). K
FREEE (69) M TRIGEAMENRIENIY R
— AR, YR VR IR RR, PRk
OREIRIE FH 58 P R A P W R R B 47 FH i o o
FIR MR TG 58 KBTI A, BT 255
HKF S EER (69) 4b, SREEER (2) M
FE R (7) [ {E NS T 28t Q-Marker B3 EiE#¥
4 ZEiE

W NRESES R, N LEA, BAZ
T IR, TR Y, AR E R,

WL BTSRRI 5T RS A IR T

WA R (0 S AT . BT S T AR AR 2

B PR 57 SR R O S R B AR N A M R

SRS HITRYS, B TERTEIG AE LIRS P ie

RO AT 7, P RSO RS R R

NHEPUR . PURTT R E B AL . Br A4S

TR RGNS R = R a5 .

ZyR TS o R RE, B bR B M AR AE

EIRE R E R B, (AR S R R

RAE NG BZE TR bR 5 2R RERE A
ARIAE RGN T2 ey AL 2 B

WEFEBURI AL L, AP 24 s b S 2 i 2

WHIRS, WRIEH TR 2B 14t

BJ QN G 7 NN 575 1 1L SN 111 £ =35 s N4 W e

A, RS R PP 2 B AR S R TR AN SR AT T

¥R, HPUSER (D, SEHEER (2. ¥

FREEE (1. AR (700, 21 (82) &I

AR, PRI LA SV S T2 T AE

24 Q-Marker, FEF—DIRAMIELZIRT . Hit, N

T AT R A ST B, A B AR Hofk

o EVER ERNUREHMTIRABE T, HF4ia

PR R AERRE R, 2R ZT760. ZHERIRAR

DA AL DAL, R B AL 22 B BT ST N 2

BNE RO TG, AR B 255 kA, T

RATFRN FIR BEAR T o
RBAR FANEEEATALEH TR

SHEHR
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