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W E BH >R L8 E(KSC) 8 247 &4 (Q-marker) . ik KA ZHa0R AR &3 (UPLC) %k, & 5 20 4 KSC #9454
B3, R AP 25 &35 35 SO B AR IR A %6 (2012 8R) )i AT AR B R4, 4 8 A0 s R Bl — UPLC sk & & P ok R 3
R BFFR GEMEEY B . ARREF 2 08T FERRBFN ST I MK BRF 5T x5 & F ik fe 5 A KSC 57§ #H
K agAa X Yo S Ae b Ih MR - Yo BB B 4 A HL i E Q-marker, Z55R 20 4L KSC 357 12 AN 2 40% A0l E 3 X T 0.99;
EIABETFERE HRIAFER EMRGTB EELEY 2888 FELRBEFOAEAE, LENARSGEESF

4 1.336~1.774.0.093~0.143 .4.970~5.888.,0.505~0.623 . 5.206~6.226 ,0.785~0.895 mg/g., M % 253 3 /% £/ 5] 6 A 409 14
ARk Ye 5 A 04 bk R s e 5 (B A Bl B R T) 444830 T —6.4 kl/mol, 458 X Tk RE B4
BB 6 A T ik A KSC #9 % /2 Q-marker
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Q-marker analysis of Kanggongyan soft capsule

YUAN Minyan" °, ZHANG Min', ZHANG Shuo’, CAO Siyuan"*, JI Jiacheng" *, WANG Pengjiao', ZHANG
Rongping', GAO Xiuli"* (1. State Key Laboratory of Function and Application of Medicinal Plants/School of
Pharmacy, Guizhou Medical University, Guiyang 550025, China; 2. Center for Microbiology and Biochemical
Pharmaceutical Engineering, Guiyang 550025, China; 3. Experimental Animal Center, Guizhou Medical
University, Guiyang 550025, China; 4. School of Pharmacy, Kunming Medical University, Kunming 650500,
China)

ABSTRACT OBJECTIVE To analyze quality maker (Q-marker) of Kanggongyan soft capsule (KSC). METHODS The
fingerprints of 20 batches of KSC were established by ultra high performance liquid chromatography (UPLC) method. Similarity
Evaluation System of TCM Chromatographic Fingerprint (2012 edition) were used to evaluate the similarity and confirm common
peaks. The contents of norisoboldine, leonurine hydrochloride, forsythoside B, acteoside, poliumoside and isoacteoside were
determined by the same UPLC method. Targets and pathways related to KSC in the treatment of cervicitis were screened and
analyzed by network pharmacology and molecular docking method to construct a “component-target-pathway” network, and
analyze its potential Q-marker. RESULTS Twelve common peaks were identified in the fingerprints of 20 batches of KSC, and the
similarity was greater than 0.99. Six common peaks were identified, including norisoboldine, leonurine hydrochloride, forsythoside
B, acteoside, poliumoside and isoacteoside. The contents of the above 6 components were 1.336-1.774, 0.093-0.143, 4.970-5.888,
0.505-0.623, 5.206-6.226 and 0.785-0.895 mg/g, respectively. By network pharmacology analysis, 14 key targets and 94 pathways
were obtained, and their binding energies to the core targets (protein kinase B1, tumor necrosis factor) were all less than —6.4 kJ/cal.

CONCLUSIONS Six components such as norisoboldine and leonurine hydrochloride are potential Q-marker of KSC.

ABSTE FH%K A AR 4 VB H (No.81160413) s i i 4 KEYWORDS Kanggongyan soft capsule; network pharma-
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* SE—1EE b, MRS TT 1] 2 2GR0 R A N B s molecular docking
E-mail:1161048531@qq.com
#IBIEVEE PO, ARSI, AL WS ) T 25 2R
fih B B4l . Hi3iE . 0851-88416167., E-mail : gaoxl@gmec.edu.cn

- 2082 - China Pharmacy 2022 Vol. 33 No. 17 hEZ P 2022458 3355 1T



LB R B % (Kanggongyan soft capsule, KSC) f&
FHPLE R A o R R e i R 2 5 LR 2 TR
Bk 2 SRR3R Y, Hip T AREBRHEA B
R AR BUEEAZ BT/ MR SR B VE Y 2 A R
HEPEER | 1L FECE VR Y ; 26 B n] - FIR TR 4%
] GEGEAR 2 ARRSARNRY . KSC eI AR £ 2
FFIRIT BT B9 A8 9 8 SR R A0
R

X KSC iy i 4= 5T, H i 24 X Hoh
— A R ET T, A R MRS £,
PIATA] B — 143 S 8 b A AN Rl 4 1 s e v 225 1) 3 4
JaE R b 2 Kb 25 R R AR OE IR T RCR
T B HAE AT A B T A P 23S SRS — R
R A% 4 1] Js ke rpr 24 3 2 361 SR A Ak 2 R 19 5 2 4
BT 5 ™, 5 32z g FH T o 245 K v 2 i 50 9 o A o o
VTAESR 8 ORI it (UPLC ) vk [ H: R AR v B4
D5 B S AE AS0E 12 w24 v 22 0590 A S o
D) 4 2 B2 n] 4 A R R L Sl T I 45 A A oG 8K
B, e 7 2 - i DR - -9 A B R 1) I 4 Sk
R oy TR AR T LU 245 ) T A AR T
FIREFE , HA PG R SR A B TR 20T & R
AU 2% 2 Bl Ay TR 4 A B T 25 ST
H RS BRI, ABIFGORE R SO 5 I
LRI Ry TR RS A, /BT KSC TS e T i
Fr & W) (quality marker, Q-marker) , LA A KSC %) it &
il K n S e SRR 2 52
1 ##

.1 FEMNE

AW 5T B 2 EAL#R A Agilent 1290 % UPLC Y
(35 [ Agilent 2 7] ) . TB-215 B i, T K ( 5 [1 Denver
Instrument 23 7] ) \KQ-300DE R 48 7 i v v (R 1L
TR A BN 7))  WP-UP-YJ-20 4 7K A% (P4 )1] 7K
FRRKAE R A R ) 46
12 FEHRBSIKA

TRk T (L5 200601) | 25 BE 25 T35 (it
5200601) \ 225 Ti=E (L5 200501 ) 5 Hy 54N L TE il
2547 B A 2 w5 25 WY SR U R R IR (At
P10MIL61140) | £k iR £5 1 B 58 % BE 5 (it 5 ROANSE-
47273 ) (3% ABETE B X RE 5 (4165 R14N9F74963) 4 A
AEFERFHE 5L (5 H2OMB3X 1) |\ B AR B HE A (I 5
W14010C100217) | 5 & & 1€ 5 15 % B 5 (it 5
W17J10C90785) ¥ H L i A= Wy Rk A BR A vl , 46
FE YA T 98% o KSC (L5 4351 4 200101 ,200102
200303, 200501, 200502, 200503, 200504, 200602,
200603, 200701, 200702, 200704, 200705, 200801 .
200805, 200806 , 200902, 200903 , 201001 , 201002 , #. 4%
FRRI%E 0.65 g, Zi S S1~S20) 4 1 5 IE 1 24
HRRA AL, 20 RN kAl HA R o 4
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Hradi, K RZER K .

2 AEE5HR

2.1 UPLCIEL B 5

2.1.1 JRAXIES IR R SRR H SR
FE ER TR #5 TE RO E R B B RAET S A&
SEERALPET X A, B TR — 10 mL &,
11 50% H BEAd s A, A R R 2R 1250, s B3R X BE,
SR B 43 2R 0.052.0.175,0.150.,0.146,0.168,0.175
mg/mL TR A 0T R VAT

212 LA BUKSC AAEWL 1.0 g, 45
BRRAE BT IR B K 2 A 50% HEE 50 mL, FR
FE L, I 1 h B0, FRRPRE i, FH 50 % H kb 2
R R TR BT, 1 0.22 pm AFLUERR , BIAS

2.1.3 ik s @ikt CAPCELL PAK Cis IF2(100
mmx2.1 mm, 2 pm) ; LA 2 (A)-0.5 % R E I (B) A i
SR AT 86 B B (0~20 min, 88% B—83% B; 20~35
min, 83% B—65% B; 35~37 min, 65% B—10% B; 37~
40 min, 10% B—88% B) ; yit # & 0.2 mL/min; # it 4
35 Cs HEFETE A 2 pLs A 3 4 7 0~10 min B 4 280
nm, 10~40 min {5 332 nm.

2.1.4 MEERR KERBKSCNEY (45 S4),
F542.1.27 51 Jr il e bl S U, 4 “2.1.37 T T £
TSRS 6 I il R s El . DL S5 2 g,
TIRA IAG 0G f AE XT F B B TR AR G D T AR, 25 R
TN 5 AT 0 AR R B8 B[] ) RSD ¥/ F 1.00% (n=
6) , AHXF I TR ALY RSD /N T 5.00% (n=6) , B J %
K7 AT

2.1.5 HEEMIKAR KERRKSCNEY (45 S4),
Fi“2.1.27WUF ATl s AR s i v, 6 0y, AR
“2.1.37I R A SR UEREIN G e SRR R, DL S0
R BRUG  T10E A% AT UG (78 A X (4 B s ] AR RF X 0 T
o g R, & WA X AR BE B IR] %) RSD 21/ F
1.00% (n="6) , #H X} 04 [ B RSD ¥/ F 5.00% (n=
6), "ML EEEMERLF

2.1.6 REMRE KERIKSC NEY (45 S4),
F542.1.27 BT 7 ikl e S R, 43 ) T S T R
0.2.4.8.12.24 h I “2.1.37 30 F (a3 55 (4 gERE I 2
TESREIEE . DL5 5 2 BRI 1054 AT I AR X AR
BA R (B FAR X W TR, 25 SR R | 4% A WA X O B e
6] 1 RSD #41/NF- 1.00% (n=6 ) , AHXT I AR 1 RSD #47)N
F5.00% (n=6) , R PLA L RAERR THE 24 h N
FaE It R AT

2.1.7  RLrEE Ay MR PR S LA RN B 20
it KSC AW, 4% “2.1.27 WU Jr vkl 45 s i s i, 15
Fi42.1.3" T T A5 A FUERENNE iSRS R . KSR
i EE T T DL ATA % S0 T A 2 G i 48 SO TS A
UREPEAT R G2 (2012 JRO YA 1400 LA ST 2 BEE
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PN A) 2 5 B 4 0.1 min, XA 3504 HEF T 22 S ACE , BE
Ji #EA T Mark 0§ DU D, 2F 5% 20 41 KSC 92 s 80 &3,
F 2R H A Bk A Rt BE R SRS (R, DL 1. 20 41t
KSC i K 1% 5 X B8 45 2 &3 (R) /9 A5 L 43 3
1.000. 0.997. 0.999. 0.999 . 0.999. 1.000. 0.999. 1.000
0.999. 0.999., 0.999. 0.999. 0.999. 1.000, 0.998, 0.999
0.999.0.999.0.999,1.000, ¥JKF 0.99, 15 BH £ 4L A iy
PR R AR E «— 3. JERRIE T 12 A 06 s i X e
KSC i i W (4 S4) FNR A %) BE S s W i e i 1
Fegg N 6 g, 43 25 H R R E (15 08) #h
TRt B FEAK (3 506 ) (4 R 1T B(5 504 ) B AEIENETT
(6 505) A Aaif (750%) SEBRAMIT(9501%), 45
FILE 2,

E 7 9 1112
5000 67 89 10

1800 1
1600
1 400 1
_ 1200 —fi
E 1000 ]
b B
800 1
600
100 1
200 ]
0,

A e o ~ st

.........................................

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

t/min
1 20 #t KSC # FH UPLC & hn#s or E it & 3t iR ¥
GEE(R)
4 - 7
2607 5
240 ] .
220
s l - KSC UL
60 Jhedo 2 o AR e AL
Z10]
51207
100
80
60
407 AR BRI
207
0] ——J
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40
#/min

L FE ISR R 5 3 RRR A% B 205 5. S R 1T B3 6 BB
T AT 9: BB
B2 KSCHiXMmARMEBEANBRABBEH UPLCE

SN

22 BENE
2.2.1 LJEMHERE P27 N RS BRI
“2.1.27T00 T A SRR AN A 0 BV TR (50 % H ) , $4%
“2.1.37I NS AN PRI A , 10 ik ] (T .
SEIRLG IR, 2% AR BRI RO 6 FRLor OGN JC T4, $
R IEE R
222 RVEXRRFZLE 21170 F ) EH IR G
HESH AR, FH 50 9% BT 0) , T i) i 28 900 e B A 1)
Xof B TR AU+ 2 HR S U K R T VAR B 4 1) R 1,625
3.250.6.500,13.000,26.000 ,52.000 pwg/mL, £k & 5 £
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BT F R B 4059 A 2,734 .5.469 ,10.938 ,21.875,43.750 .
87.500 pg/mL , PR T B BT vk i 43714 4.688 ,9.375
18.750,37.500,75.000,150.000 pg/mL , & AL 12
e BE 4y Wik 4.563. 9.125. 18.250. 36.500., 73.000.,
146.000 pg/mL, 4 f1 %% 1F BT i Wk B 43 1 24 5.250.
10.500.21.000,42.000.84.000.168.000 pg/mL, 5 FE&4E
BT 5 ok 4 K 5,469 10.938. 21.875 ., 43.750
87.500,175.000 pg/mL. Bt F A R 51 %F B R -G
Fie“2. 137 T T A ik S5 A R A , e S A . LA
G310 TRV B R AR R (X)) (W TRIBUA A AR (V) A T4k
PEBNE, G5 R L3R 1. 455 3R WY, 6 Bl sl o0 7 FLAH N o
WG Bl N S W T AR I Stk D6 R AT
F1 KSCH 6MESHEAARESLMEER

B Bl g3 R TR/ (pg/ml)
FHRSHRE Y=17.0354+4.501 4 09999 1.625~52.000
B, Y=12.9431+0.583 6 09999 2734~87.500
A B T=10.507X+1.243 0 09999 4.688~150.000
ERIEHT T=16.360¥-2.576 1 0.999 8 4.563~146.000
SRR Y=122651+13.759 0 0.9999 5.250~168.000
BEBET Y=3402 1X+4.792 5 09998 5.469~175.000

223 MEEIRAK KERIKSC NEY (4% S1),
Fi42.1.27 TR 7 ik il e b VA T, AR 2,137 T £
TSR SRR A2 6 YK, TC SR IE AL, 45 BoR, 6 Fp
AT AR RSD ¥9/8 T 3.00% (n=6) , B )y ks 2%
R AT

2.24 HEVERE KERBRKSCHNEY (4% S1),
L6y, $“2.1.27 T J5 A 7Tl A K A I TR L R
“2.1.37 I T A SRR RE 0 e T B AR
TR 6 Rl A0 A i, S50 IR 6 Rl A 4> 75 HEAY RSD
YT 3.00% (n=6) , £ EEE R

2.25 FREMERE KERBRKSCNEY (4% S1),
Fi2.1.27 5T J7 ikl e A R, o3 ) T S R R
0.2.4.6.12.24 h 4 “2.1.3" T F 3% 5400 2 , 30 5%
VT AR o A5 SR, 6 Bl 4 04 TR AR Y RSD #/h T
3.00% (n="6) , FIAMLX S AE Z IR T AUE 24 h INER
FEPE AT

2.2.6  IFERICERIALE BRI S EKSCH
Y (5 S16 4y, B2 0.5 g, /0 5H% 5 B M/ &
i1 LAY ER I AR AT BRI TR, F 2. L2V T ik
il £ A2 S AT, TR <2 137 IR (3 S VERE I 2
TE R T AR DR . 25 R BoR , K R R
FE ERIR F5 TR GE R B BAAENETT S A ET .
5t B B8 R B AT 097 8 A TR 43 5l 94.53%
100.55% .99.92% .102.98% .97.85% .101.16% ,RSD ¥
/NF3.00% (n=6) , B 1L ERG B R AT

2.2.7 FEMINE  HC20 4L KSC WA, #“2.1.2" Wi F
J7 B A A AR, TR 2. 137 IR g S R I
FE ISR  BRHURE ST I 3 W MRS SR T
RS A B i BOFI(E . R 2,
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F2 20 KSCHESFOANHITHEE(n=3,mg/g)
Bl ETRRE  AMEBEN  EEEED BAENE  AAEF SESEEF

Sl 1483 0.143 5.676 0.604 6.226 0.869
2 1455 0.093 5.637 0.551 5921 0.785
$3 1452 0.111 5.241 0.565 5.629 0.796
4 1.496 0.097 5.298 0.525 5.606 0.822
S5 1.548 0.133 5407 0525 5.544 0821
56 1613 0.110 5.570 0.582 519 0.847
§7 1.599 0.102 5.524 0.569 5.708 0.839
S8 1718 0.110 5.888 0.610 6.158 0.895
89 1387 0.103 5.135 0537 53 0.787
S10 1.440 0.111 5.340 0.566 551 0.866
SI1 1.548 0.141 5.697 0.623 6.114 0.886
S12 1578 0.111 5.545 0.588 5.907 0.884
S13 1.498 0.133 5.203 0.581 5578 0.801
Sl4 1.547 0.108 5.245 0554 5476 0.795
SIS 1.336 0.106 5.233 0.551 5.441 0.791
S16 1493 0.143 5.170 0.554 5413 0.791
SI17 1.406 0.136 4910 0.505 5206 0.788
SI8 1507 0.141 5.329 0539 5581 0.808
S19 1.485 0.136 5.156 0.557 5.524 0812
20 1.774 0.141 5.359 0.584 5.785 0.840

2.3 MBHBEFHAR

3L 53 HT 20 #E KSC A8 S EIE Ko B Rl 2551, 1
W& AE1F G5BT B BSALRTT  BESETT &
FH S R RE R TR 25 B HEA T BB KSC %) Q-marker, 1%
K MG 237 7 bk A T i — 20 50 HT
2.3.1  IEVEREE S SCE SR A OCHE SR I e
71T (poliumoside ) 3% 58P 11 B (forsythoside B) . B 1
BT (acteoside) \ 5+ B EAEBHTT (isoacteoside ) , 25 FH %
/R 7€ (norisoboldine) . £k 2 #t £ % fif, (leonurine hydro-
chloride) 1 Ay 56 # i 4 A TCMSP %4l 5 5 43 47 F &
(http://1sp.nwu.edu.cn/tcmsp.php) , F B F X 6 > Al 43
[ 126 A1 5, 3 2 UniProt 204 2 (http : /www.uniprot.
org/ ) K5 55 44 L i Ry X LAY 3L R 44 . il 4 PubChem %1
% % (http : //www.ncbi.nlm.nih.gov/pubmed/) #47# % ,
W BT A5 B 53 43 - 45 k4 S 3 A SwissTargetPrediction
(http: //www.swisstargetprediction.ch/) I 17 # & T ] .
¥i 2% GeneCards (http://www.genecards.org/) . OMIM
(https://omim.org/) ZL A 12 4k B 55 5 391 98 AH OC i 48 6o
# GeneCard , OMIM Hi4fi A 2 I ) B 2958 UL i 45
G, RBRE B, BT B AR R OB A 1 447
Ao XTI A S R R USSR L 1R B KSCHRYT B Bl
R AINVEFHHE 524> 4 45 R 2 A Cytoscape 3.7.2 #f,
AT - -RE A 4 (B13) o
2.3.2 HEH-EAHEMEMLY A KSCIRITE SR 521>
T 7E 5 A STRING 7E 26 %5 4% /& (https : //string-db.
org/) , BR & Y1k “Homo sapiens” , % & i fIL & 5 N
0.9, [F] A G Ui 125 1) 8 0 K T A5 88 ok AR BV AR B
T A Cytoscape 3.7.2 J{F 4 7 AT AL 23 A , K0 2 26 1128
1 A (protein-protein interaction, PPT) %% . #| FH “An-
alyze Network” HJREX] PPI /£ A T4 b o0 B, 110545
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ICAM1 HTRIA
IKBKBHTRUSPO0A ety
&« e s ! HOACT i
KCNH2 MMPD F7 HGFAC
IMK1 =7 | 2 GSK38
\ PDE10A | EGFR
MKz POPKI ORDS  GABRG2
UNPEP PIK3CA \ CSNK2A2 FAP
uam P norisoboldine CSNKA gresz
MELK 4 72/ A < ERAP2
RN i ‘,)‘« CHRND
MMP12 T\
\
e \ leonurine CHEK1
MMP2 - poliumoside ORD3
AT - hydrochloride o
MTOR . \ DRD2
PRKCB. . kY CoK1
OPRM1 > ORD1
PRKCD \ coc?
P2RXA 0PPY
PRKCE CCRS
PARPZ CcYP20s
PRKCH { cenz
P sRxco { : | o
acteoside isoacteoside
PIKICG  PRKD! ) AURKA' . CHRM4
PIM3 PRMT1 AOC3.  CHRM3
PLAV PRMTE ALOX1S  CHRM2

P —" ]
ROCK1 ADRB1
PIGS1 COK9
PTGS2 RPSBKB1 { ADRAZS CONE1
PTPRCAP smmm :gww CAMK20
RXRA TNF 15PpORADORASERAY AR
SCNSA AP
siczon, kTt
mi 181
084 vk aoorusorAIAOREE

B3 KSCiRITEIMRR -5 7R m " ML
P EE(E (degree) A E0H 0 PE (betweenness centrali-
ty, BC) Fl14% it 7.0 1k (closeness centrality, CC) , DA de-
gree .BC . CC I H 7 £5 A 10 1 07 6 45 3] 14 A% 003 A5
(E14), BIh KSCIRYTE $4 1 CSE i . #% M degree
Xof O HE S HEA THE I B HE A4 T 2 A0 A A o BB 1
B1 (protein kinase B1, AKT1) il i J& 34 4 T (tumor
necrosis factor, TNF)VE MO S 54750 #7

4 KSCiBfr EIA KB =1 PPI R4 [

2.3.3 JEFAKFKEGG M & E i B EZL
#1455 A\ DAVID 4% J% (https : //david.nciferf.gov/sum-
mary.jsp) #4 7 EE I 4K (gene ontology , GO) M fig & £ il
R 3 5 5L 41 E B4 43 (Kyoto encyclopedia of
genes and genomes, KEGG )il i & 253 H1. KEGG i 1%
BRSNS 5T 04 Kk, FEARER
i SO SR T R T AR T g S B A A
ARG RS AR A TS b i IR Bt JUL P -3- S (phos-
phoinositide 3 kinase, PI3K ) -AKT i 1% & fix 15 %2 1 — 4%
. GO &ML I 230 4545 B, B2
TR 184 4%, FEW KA 75555 250 SO ; 40 i
4125 %, FE G MR A S A OC; o FIRE 21 4%,
F AL FE VR O PIBK VS R4S
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24 HFxEE

PN RS 3 A2 U A5 DX % o DR 5 DL degree L
) R T HE R , BB 2 4~ AR 5 (AKT1  TNF) 43
A5 6 AL ar HE AT T . M RCSB & H UE &
(https://rcsb.org/) 1 RAGHE £ (TNF LAKT1) i —4E 451
e, 38 33 AutoDockTools A4 X 45 1 il AA 25 44 124 140
GALAL B, 5 40k X 3 T “pdbqt” 4 2SR it
Chem3D Pro 14.0 FR AR A0 153 19 = 4ES5 R4 T MM2
T135404 , 348 1 AutoDockTools B {435 & v e 54 i 4
I8t 40 Sy X4 0T 5 “pdbqt” 48 2S04 . SR AutoDock
Vina 70 F X AU T 20 T X414 o BRI B h 45
A REH A H T Z B Z B 2551, 6 s 545
SRS A e/ 0, o 6 N0 5 AKTL 25 &
fEX/INT—6.6 kI/mol, 55 TNF 454 fEd/NT —6.4 K/
mol, #7843 F [ A R IF I &5 G55 M )1 . KSC Ik 32 %2
TP 0 FIAZ B S5 = 245 5 BB ) R W KSC AT BB 2 il
TR DL S R AR TR
3 it

Hh 24 5 o PR E R 241 R 244 4 RS R0
HEEHE". HAT, (LB E RSB E R R O 5
SR RS ) FEIF 5k HPLC #5 40 RIS 9Y . Ao 4t
37 T KSC 9 UPLC $5 8 [l 3, [a] Bk %o v 11 6 A4 i 43 i
AT T E D , FE3E 2 45 25 B4 5 T XHEF 98 bt
A R R E BRI 55 BE R GERIBE T B S AT .
BT 5B RAENT AT/E ) KSC 1Y Q-marker,

KSCEM# | 17 T A58 H 3 B P o A4t
B PR SR B VA 6 o H8 SCHRHGE , | AR BR N
KSC i 2, FEEE A R W28, G 4 A
AT GEERTT BB BN S
FHENE ML h #5 R B2 I TR AL R A R R
IRE . MKEGG il % & #45 F ok &, PISK-AKT i J% &
o B A — SR I, 12430 % L TE I R G g5 SO R
K ", PISK-AKT i % nl i 1 #4006 AKT R A%
T 55 [N T« B (nuclear factor-xB, NF-xB) . 55 1% % 04
(SIS N7 s A PSRN & fitii 12 ) NS R R TR S N 117
KARAE N R %5 B B AT 3 2 NF-xB {5 53 %
PV & i S5 7 FF 28 B 1 R R R R Ak, TR
RS T Lt A AR 4 VR RO 74 SR 1 B ml 3 e 41 ol
NF-kB {55510 I Uk 42 BT JK 2 16 SR 114) il 42 RRE ™ s B 3
T AR O PUa Al BURIERUEY A
P25 55 Z2 A 2l BRAE R, VR FH AL AT B 5 90 NF-«xB
255 [ DT ) TNF-a IL-6 O RRICH 60T & A it
HAPR PUAf SRR 2 /E A, T 90 NF-xB
15 53 P UE 5% TNF-aifs S 10 40 #5452 5 25 S0 R g
HAGR JAWRAE 67 S5 S E R, ol
b A 22 28 DS B O SR 10 e 22 0
RAW264.7 2l ffy 41 % 4 Bt 51~ 19 7= AR f e ol I
KSC ] i 1 32k A S HE 55 8 1 PISK-AKT 3l 5 K R iy
A0 30 PSR ) SAE PR P B R, DT B BT R A FH o
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25 b B RURE SRR i PR R B B
WY AT S ESAERTTI/E N KSC 1 Q-marker,
[1] FERZ G 2 e NRIERIE 258 —3R[S]. 2020 4

JEAEST  Hh FE R 25 it , 2020: 1022-1024.

[2] B AREERA A BT 2 5r 1A AT A 5E[D].
JoIM T R 2R, 2019,

[3] JHRASH, S, 508 % S 2542 il oy Je 25 34 Ao
PRI R 5E 571 & ,2017,29(12) : 2147-2151.
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