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Abstract: Objective Based on clinical literature on traditional Chinese medicine (TCM) treatment of dilated cardiomyopathy (DCM),
this study analyzed the medication rules and explored the mechanism of action of Qingdu Wenxin Formula (QD-WXF) in the treatment
of DCM through network pharmacology and experimental validation. Methods Relevant literature related to the treatment of DCM
with traditional Chinese medicine was retrieved from China national knowledge infrastructure (CNKI), Wanfang and VIP databases,
establishing a database of traditional Chinese medicine prescriptions after screening. SPSS Modeler and SPSS Statistics were employed
for frequency analysis, association rules and cluster analysis to summarize the medication rules and identify the core formula. Active
ingredients and corresponding targets of QD-WXF were screened via traditional Chinese medicine systems pharmacology database
and analysis platform (TCMSP), Swiss Target Prediction and Swiss ADME. InteractiVenn was used to obtain the intersection of the
corresponding drugs and disease targets, construct protein-protein interaction (PPI) networks, and screen core targets to build a “drug-
ingredient-target” interaction network. The Metascape database was used for gene ontology (GO) and Kyoto encyclopedia of genes
and genomes (KEGG) enrichment analyses. Based on the above analysis, an in-vivo model of doxorubicin-induced DCM in mice was
used for experimental verification. Results A total of 124 articles were included, covering 131 prescriptions and 166 flavors of TCM,
with a total of 1 424 drug use frequencies. A total of 32 herbs occurred >10 times. The top five TCMs were Huangqi (4stragali Radix),
Fuling (Poria), Danshen (Salviae Miltiorrhizae Radix et Rhizoma), Gancao (Glycyrrhizae Radix et Rhizoma), and Guizhi (Cinnamomi
Ramulus), among them, the TCM with detoxification effects were Yimucao (Leonuri Herba), Shengma (Cimicifugae Rhizoma), and
Huanglian (Coptidis Rhizoma). On the basis of replenishing ¢i, warming yang, activating blood circulation and removing blood stasis,
the QD-WXF was obtained by optimizing the compatibility. Network pharmacological analysis of QD-WXF resulted in 177 drug-
disease intersection targets and ten core active ingredients of the drug, and seven core targets were identified through PPI network
analysis. KEGG analysis showed significant enrichment in the Apelin signaling pathway, calcium signaling pathway, etc. In-vivo
experiments confirmed that QD-WXF markedly improved cardiac function and treat DCM induced by doxorubicin. Conclusion
Current TCM in treatment of DCM mainly focuses on replenishing gi, warming yang, and promoting blood circulation to resolve stasis.
QD-WXF was obtained based on the analysis of the theory of toxic pathogen and data mining results. Its major active ingredients act
on potential targets such as proto-oncogene tyrosine-protein kinase Src (SRC), mitogen-activated protein kinase 1 (MAPK1) and
MAPK3 and other potential targets, and it plays a therapeutic role in signaling pathways such as Apelin and Calcium ion. QD-WXF
can improve doxorubicin-induced DCM, and its mechanism may be related to the regulation of SRC/protein kinase B (AKT)/
extracellular regulated kinase (ERK) signaling pathway.

Key words: dilated cardiomyopathy; Qingdu Wenxin Formula; data mining; network pharmacology; SRC/AKT/ERK signaling pathway
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R 0 S HE B e, 383 UniProt s PEASON
$ER, RAFE TR OGBS AERE L.
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Table 1 Primer sequences

Gk S1FH (5°-3)

GAPDH F: TGTGTCCGTCGTGGATCTGA
R: TTGCTGTTGAAGTCGCAGGAG

TNF-a F: ACTCCAGGCGGTGCCTATGT
R: GTGAGGGTCTGGGCCATAGAA
IL-1P F: TCCAGGATGAGGACATGAGCAC
R: GAACGTCACACACCAGCAGGTTA
IL-6 F: CCACTTCACAAGTCGGAGGCTTA

R: CCAGTTTGGTAGCATCCATCATTTC
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2.1.2 YIRSt A SPSS Modeler 3K

®2 SHAY BUR=10%)
Table 2 High-frequency drugs (frequency > 10)

] BIR LERD ] SR LERD ] BRIR BHE %
B 99 75.57 WS 41 31.30 FHIRE 15 11.45
R 84 64.12 E i 40 30.53 Sk] 15 11.45
2z 82 62.60 = 32 24.43 FH 13 9.92
HE 72 54.96 | 30 22.90 P 13 9.92
FERL 68 51.91 FRAT 27 20.61 = 12 9.16
HA 53 40.46 ANi2 26 19.85 P 12 9.16
i 48 36.64 R 18 13.74 9573 12 9.16
pEE 43 32.82 SEHH 17 12.98 Ak 10 7.63
F4& 43 32.82 i B 17 12.98 Wi 10 7.63
ANz 42 32.06 ZEHF 17 12.98 et 10 7.63
FLET 42 32.06 i 16 12.21

®3 SMAMIAS
Table 3 Efficacies distribution of high-frequency drugs

Thaesr AR 5 E /%
i 2 10 32.26
FIKIBIRZ 5 16.13
T AL 2 4 12.90
A998 11 0% S i 25 4 12.90
MR Y] 3 9.68
fir R 245 3 9.68
FE R IR 2 1 3.23
iR 1 3.23

PE, CABR/NSCRREE N 20%, f/NEASEN 80%, it
KETTHCH 2 BI5AF T, A5 BIRFE A4 R0 28
T, 351 = RN o I Hp f KSR N 59.70%,
R KBIEER 96.43%. Hort 2 R 4H & (00 3k
5%, BRFISLFERS, N 59.70%, Ui
ZWTEIRIT DCM T2, KON
B BRE-EAR, W 4. 3 WRGWA SN St
23 %, ZFFE BRI R - H R, N 38.06%.
HITNE RS- R%, BE-ORRE, gRILE
5o St H 2G5 FH IR AR oA, R AR AN R 25



FE R 20256108 #5635 B19H  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 19 ° 7123

A BT, B B 00 c 1 000
b [iz4 JiF K
K 400 £ 800 800
300 ‘ 600 I 600 -
200 i 400 e b " 1400 N
# 100 e 2L 20
=4 i
¥ &
izt it Qg a i
(282 S
= N N
R F L) CH JBs bt
1 SSHAMMS A &R B). 3% (C) it
Fig. 1 Statistics on four properties (A), five flavors (B), and meridian tropism (C) of high-frequency drugs
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Table 4 Association rules for combination of two drugs FERL i ) %ﬁ
J& T Hi 30 R % B/ %
I PAE 59.70 80.00
I B 50.75 82.35
w% EFN 39.55 90.57
WIS EFN 39.55 86.79
LS e 30.60 87.80

RS 3IRAYESHIKEIN

Table 5 Association rules for combination of three drugs

T i
JG I I 51 KEE % BEE% EHT AT
A R R 3800 5235 M2 BN
e SN 36.57 83.67 Fig. 2 Visualization network of association rules
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Fig.3 Clustering dendrogram
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Fig. 4 Venn diagram of drug targets and disease targets

AT T, SEREIR Sre. 2R FEIHIE S 1
( mitogen-activated protein kinase-1 , MAPKI ) .
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JeE LK (JUN proto-oncogene gene, JUN). B #kE24H
ffu98-2 (B-cell lymphoma2, BCL2) J&HI 7 i, UL

El5 Z-7EMER - R g

Fig. 5 Drug-active ingredient-target network
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Table 7 Major active ingredients of core drugs
MOLID W EMHECAFR EYH AR OB/% DL
MOLO004808  glyasperin B HEHHEEB 6522 044
MOL004835  glypallichalcone SR B A H 61.60  0.19
MOLO000438  (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl) (BR)-3-(2-FaK:-3,4- AR BE- 6767  0.26
chroman-7-ol 7-B%
MOL002398  karanjin KB 69.56  0.34
MOL000497  licochalcone a HEEH A 40.79  0.29
MOL004993  8-prenylated eriodictyol 8-S L S By 53.79  0.40
MOLO005007  glyasperins M HEHEEM 72.67  0.59
MOL000398  isoflavanone Lyl 5247 054
MOL000483  (Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-[2-(4-  (Z)-3-(4-$23E-3- A FE K HE)-N-[2-(4- & 118.35 0.26
hydroxyphenyl) ethyl] acrylamide FORIL) L I T
MOLO004328  naringenin SN 5929 021

degree > 4
BC > 44.14
CC>0.30
EC>0.013|
LAC >1.29
NC>9.9

degree > 12
" [BC>546.04
CC>0.35
EC>0.113
LAC>3.92
INC > 14.33

152 nodes 470 edges

37 nodes 187 edges

7 nodes 15 edges

6 PPI K XH#Em M4 E
Fig. 6 Network diagram of PPI and key target

22.6 EHESNT GO ThagE LN EYFid e
BP F G RGUIERE AT BEER AL I IE AT T
BEIMIE RS, CC EEARERK. 41k
Fl. AR AW, MF ARG B A s

AWML A CREAS A% KEGG 41 TR,
FEdE . Apelin {5 510 MR OIFE . BT/R2Z6
BRAE 515 58 26 45 1T A2 5l #2007 X% DCM
R EE(E TiEeg, WK 7.

23 EISKIELER

2.3.1 XF DOX %5 DCM /MRODINREMIR I 5
SR LA, BRSNS LVEF. LVFS 7K 2 3 [%
fik, LVIDd. LVIDs /KA m. SHERAE,
EESRRZHAE B A2 0 /7 4 LVEF. LVFS /KF & 3%
Fh, LVIDd. LVIDs 7KK, HifEfRo
TIT R, WK 8.

2.3.2 X DOX S DCM /UL BE 24 S i
K H HE Jetaib il O U 2R k. KR
OB HES 5T, B IES, £ S H M.

X IRHAREL, BRI RO R, 45
FIHESI 20l SRR LA, 25 24 4 A 4 P 4T it B
R, OULANRHE S R ER A Z FR BOR,
LR b, B ZH /N B Lo LA 23093 BE VT 7 ¥ 25
Fhims HERAAH R, SRR AE S0 A
VAR BT 7 B B FAE,  FiEdE A0 i AR
HRE. WK 8 FE 9.

2.3.3 X} DOX 5 3/Nj DCM IL-6. IL-18. TNF-a
mRNA KPR S5 A TR, B 10-6.
IL-1B+ TNF-a mRNA /K-F-TtiE, SEHEHALE, &
SR FE RO A IL-6. IL-18 . TNF-a mRNA
KRG, L3 10,

2.3.4 Xf DOX %53/ DCM MIoeE ARIE R
M SxFHRALLA:, BRI p-AKT Fik 2K,
MM p-SRC 1 p-ERK M3RA W E . SHERAHLL
B, ESPRHMGERERO T HYREETE p-
AKT ik, [EFPEE p-SRC Al p-ERK [I£ik, F#
B3 B FeCr 7 AT E T 1% SRC/AKT/ERK {5 53 4%
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GO0: 0044057: regulation ot system peocess

GO0: 0010562: positive regulation of phosphorus metabolic process
GO: 0040017: positive regulation of locomotion

GO0: 0007507: heart development

GO: 1901699: cellular respomse to nitrogen compound

GO0: 0010035: response to inorganic substance

GO: 0016310: phosphorylation

GO: 0034762: regulation of transmembrane transport
GO: 0036293: response to decreased oxygen levels
GO: 0048732: gland development

GO: 0001775: cell activation

GO: 0040008: regulation of growth

1GO: 0071396: cellular response to lipid

GO: 0009611: response to wounding

1G0: 0008217: reguiation of blood pressure

1GO: 0003018: vascular process in circulatory system
GO: 1903829: positive regulation of protein localization
GO0: 0007610: behavior

GO: 0009410: response to xenobiotic stimulus

(GO: 0098657: import into cell

CcC

GO: 0045121: membrane raft

GO: 004847 1: perinuclear region of cytopiasm

GO: 0098797: plasma membrane protein compiex

GO: 005177: apical part of cell

GO: 0030424: axon

GO: 0098978: glutamatergic synapse

GO: 0000323: lytic vacuole

GO: 0031983 vesicle lumen

GO: 0009897: extemal side of plasma membrane

GO: 0030017: sarcomere

GO: 0005925: focal adhesion

GO: 0005769: early endosome

GO: 0031253: cell projection memtrane

GO: 0043235: receptor complex

GO: 0031012: extracellular matrix

GO: 0150034: distal axon

GO: 0043209: myelin sheath

GO0: 0005943 : phosphatidylinositol 3-kinase compiex, class IA
GO: 1990584: cardiac Troponin complex

GO: 0061695:transferase complex, transferring phosphorus-

containing groups

0 10 20 30 40 50 60 0 5 10 15 20 25
—lgP —lgP
MF KEGG
GO: 0004672: protein kinsase activi hsa: 05200: pathways in cancer
G0: 0019901 gtem kinsase am&,:]?é hsa: 04371: Apelin signaling pathway
GO0: 0097110: scaffold protein binding hsaf 054153 diabetic cardiomyopathy
GO: 0019904: protein domain specific binding hsa: 05010: Alzheimer disease
GO: 0004175: endopeptidase activity hsa: 04020: calcium signaling pathway
GO: 0004712: protein serine/threonine/tyrosine kinase activity hsa: 04261 adrenergic signaling in cardiomyocytes
GO: 0004713: protein tyrosine kinase activity hsa: 04931: insulin resistance
G0: 0019902: phosphatase binding hsa: 05171: coronavirus disease-COVID-19
G0: 0005516: calmodulin binding hsa: 04360: axon guidance
GO: 0042803: protein homodimerization activity hsa: 04211: longevity regulaungpathway
GO: 0008134: transcription factor binding hsa: 04148: effe
GO: 0046873: metal ion transmembrane transporter activity hsa: 05414: dilated card}omyopaﬂly
GO: 0016247: channel regulator activity hsa: 04924: renin secretion
G0: 0016303: 1 phosphatidylinositol-3 kinase activity hsa: 04520: adherens junction
GO0: 0005178: integrin binding hsa: 04714: thermogenesis
GO0: 0019207: kinase regulator activity hsa: 04922: glucagon signaling pathway
GO: 0002020: protease binding hsa: 04614: renin-angiotensin system
GO: 0015926: glucosidase activity ﬁ: 8‘51?32 ﬂ%;mmm
GO: 0030506: ankyrin bindin : - malar i
GO0: 0042562: hormone bindi]%g hsa: 05012: Parkinson disease
0 5 10 15 20 25 30 35 0 10 20 30 40 50 60
~lgP —lgP
El7 GO M KEGG BBREESH
Fig. 7 Enrichment analysis of GO and KEGG pathways
*8 FEFRLHHEE DCM PRIILINGE (X+s5,n=6)
Table 8 QD-WXEF alleviates cardiac function in mice with DCM (x x s, n =6)
2H 5 FlE/(gkg™) LVEF/% LVFES/% LVIDd/mm LVIDs/mm
xR 80.02+2.44 47.81+2.59 3.14%£0.32 1.58+£0.34
F 7 — 41.12+4.33" 19.97+£2.42" 4.28+0.26™ 3.42+0.27"
SR 5.66 62.00+1.83% 32.83+1.24% 3.67£0.08% 1.64+0.86"
TR T 5.20 69.90+2.63% 38.66+2.22% 3.46+0.28" 1.50£0.66%
xR s "P<0.05 P<<0.01; SEURZALLE: *P<0.05 #P<0.01, % 9~I11[H,

*P<0.05

**P < 0.01 vs control group; *P < 0.05 *P <0.01 vs model group, same as figures 9—11.

& 8

EERLAX DCM MRFRENE W (HE, X200, n=5)
Fig. 8 Effect of QD-WXEF on pathological changes in mice with DCM (HE, x 200, n =5)
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*®9 JENFLONBERRETS (X+s5,n=5)
Table 9 Pathological score of myocardial tissue in mice of

each group (xxts,n=5)

ZH ) /(g kg™ JRFELVE )
payisl — 0.160.06
e - 3.53+0.16™
SRR 5.66 1.60+0.20%
TE RO TT 5.20 1.3240.14%

MR8 215 S8 DCM. WL 9 AL 11,
3 e

DCM J& FEE: ik, O, Wil K
SEVUBEDO2), RE—AMBMERE., APEEKR, HE
L2 ARESEII, ARMERRSE, DU E: TibssEm]
DU A = HeTe AR RAS 5 o sk R 28 5B BH
IESAH EAER . DCM I B AL LC SRR AR,

=10 FHBROFX DCM NFILBEELR IL-6. IL-18. TNF-a 9 mRNA FRiLMEN (X+s,n=5)
Table 10 Effect of QD-WXF on mRNA expression of IL-6, IL-1f, and TNF-a in cardiac tissue of mice with DCM (x £ s,n=35)

. - » mRNA FiEIKF
2 531 FHE/(gkg ™) 115 e
pagiil — 1.01£0.18 1.0040.08 1.01£0.19
A — 3.07+0.16" 3.66+0.60" 3.64+0.31"
Sk 5.66 2.27+0.34% 2.324+0.09% 1.86+0.07*
EERROT 5.20 1.4340.19% 1.2640.05" 1.5440.12%

X H B SR R0 Tr

SRC o S — — 6.0X10*
p-SRC - N 6.0 10
AKT ' A 6.0 10
p-AKT . A 0.0X10°
ERK h.—' S 42x10t
» el

p-ERK h L PPN
GAPDH 3.7X10%

9 HEHFRLHX DCM RO AELELR p-SRC/SRC. p-
AKT/AKT. p-ERK/ERK EBFREHEM (Xx+s5,n=3)
Fig. 9 Effect of QD-WXF on protein expression of p-
SRC/SRC, p-AKT/AKT, and p-ERK/ERK in cardiac tissue
of mice with DCM (x +s,n=3)

#z 1 FHFROAX DCM NRLIELAL p-SRC/SRC, p-
AKT/AKT. p-ERK/ERK EBFREHEM (Xx+s5,n=3)
Table 11 Effect of QD-WXF on protein expression of p-
SRC/SRC, p-AKT/AKT, and p-ERK/ERK in cardiac tissue
of mice with DCM (x +s,n=3)

5] 7&/(gkg™) p-SRC/SRC p-AKT/AKT p-ERK/ERK

X — 0.3410.05 0.92+0.06 0.48+0.04
R — 0.8240.04" 0.4140.02° 1.16%0.09*
ESHh 566  0.5120.08% 0.7940.04" 0.8240.08"

TERRL T 520 0.47£0.05% 0.8510.04% 0.7120.05%

SRR . PHEE, IR, KIS EE bR SEIE F AR AR
)5@[21]o

FRYE B AR 290 25 S BoR, TR AR =10 IRT)
g, SRR SR AR RE FHS,
L HER. s, M, BEEANVR, X
BT FESEMALE . AR, mz )
NAMEEZS . FIKBIEZ . ISR ZG . REZRE
g, PRI DCM 28 SR PH 3 A7 767 T U o
FrAZvECUR “FohE, ARUHE. FhE. HE
WaE, EREAEL A T2 gy, HETR
A ANEBIE, SRR EIEARK,
4 DCM L. I LU, &R E. iES,
BE K, BOAT M. OREHES) IBGEAT, Wit is
SEKRAEMATHE A5, IR 7 2 1)U
ERVI, HEFFMEIERIET. ONAMESIZ K
F, OFEAR. FAfK, AR RKIE SRR AT,
PLCYVS 55N, TR EE A 25 A 0 B o0 B 11 90 45 4
F o 25 A5 i i 12 A2 0 S50 i 2 ' B Th g
W, AREBNCMT L, FEmOE Mk ThEg, Mk
R 732,

R SCIEFIN 73 b v 6, S RE-PH 2 N 2
Xy WER-FPZ SEHME, LR AUE A 2 2
HIC A AN E . PRI A RI/E A2, 1Pt
S CASLS AL B3 I Bk (0 & K AR S A . I8
BT TRE] 4 NAEHE 1 NS
TERR. A, 2EEFEL. FEZL PEEL BB WK,
BSR4 P2 o A FHBERE TS AL, SLREF
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KW, X KR BLAE K IC hiE B2, ST
WRECH, (8RR RSB LEATTAE, s It
AR XL A BRI kMR RIK I 2 AL
B, M FEEERAT DCM A E 2R L.

EZPREERHE, M5 W 25 H
L GARAEA Y. AT E R AR IR
Heilles BTN KBIFE . BOEE IR PFS0E IALE
ZZ, &RAERM, WP, A HEIRM
W2y, HRMMT23. AEH, £EESIRM.
T LR EE 2 Dh2ST, AR A A AT AR 4 2 AR HE R A ) 1)
BESRRLRIT 0 158022 A R U J 1535 R %
Z, WRIEZR, PIEEZ, AR ERME I
AEIASE, KU TR ZX S RRNGST DCM i —24
R

RIEHARIZIR S R BoR, 69T DCM I = Sifig
B AN BRI RR . AHOCHIT 78 R B 55K 55 5
NPT OB RE R A IR 26281, T e B iR
TFERMAYINERIE. 25, S658EIZHYS
8T, AaiBREL, FHRRERERE. X2, dmm
FF R GHE—IETROTT . mBEEESE, ¥
o, H0 L S BATEIERE. I
R 22, HABEER AR L. BoXgn
Jkiit /. PrOAISkIN R, RRIE SR 2505 — %
A AAERDKER, EAEE I, BEVRIEE, Xia/K
o FHRRMEE. BRE . TUOE, M. B B, Kl
2, HARKEE, HERERS, 20,
EAIRHCE I8 0B PR L S B0, 35
FRE 259G, ETE R FHUR R AR K AMT 1,
BAFENE . (D7 o WP 7% IS
Bt b, DOOKMERE RS, VEEIR ISR FIAKE M,
B PR K7 ARG

PPI W& iR B, WSERE A 177 4, FE
£FE SRC. MAPK1. MAPK3. STAT3. EGFR. JUN.
BCL2. iXSEy8 7E R fi F2AE RGUIAR A . R AL
EWATT . 1830 IE [ S AR A AR v R AR
H, FINHE BEEEE . EOBlELS G, XK
HeE G5 =g, 1 HAERREE . 40k
CL R 22 EE WA ER . EER0 T IRIT
DCM HIFE ML AT fg 2 iE i e  Apelin {55+ B3
PRIGOIUR . BIRRIFERIE . $55 555 2 %S 58
PEARKIEVER . AR Y, Apelin/AP) {5 5l %
Al j@t SRC/AKT/ERK 145 Co WILAH A S 87, J T
1% 4% SRC/AKT/ERK {5 5l B ¥R FLiF B f 0 JT IR 9T

bl

DCM FAE F B .

SRR EOR, 5XTIRAM L, FAYZH LVEF.
LVFS F#{%, LVIDs. LVIDd J}&, IL-6. IL-1f+
TNF-a /KTt &, HE Geti )k B0 AL A5 AR
Hezlgirs, HBURE R HAERIE, £ DCM /)
R =YK, i thnebel, HOWZEZREA %
JESR, F56 LT DCM BB L ARYRRE, 278 DCM
BRI . SEEMAMLI, EERO0 A
LVEF. LVFS F}#&, LVIDs. LVIDd f#{%, IL-6.
IL-1B+ TNF-o [${ik, HE KILCNIAHHEIR T = 3
A, RIEMMIRIEH R DL R RN ER
O 7 TR /N OO, s /N B O DIRECRY O
WAL, JrR R T RS HRA.

W 2% 25 322 T R St OIS 3 uE R B
SRC/AKT/ERK 155 il & {5 #5420 /71697 DCM
R ICEEH . 24220 R, DOX T-HiAT
il Apelin 31X, MM FE SRC/AKT/ERK {5542
REJCIABY, Horh, SRC 158 Bug 2 (e gk e 47 44
DRI PR FSORN 98 i [ B, R DCM. (1o LA A%
AKT 72 45 40 AU 5 B 58 i O 71, B e R
DOX #EFEONHL p-AKT RiE T, 1 LA
AKT 75 E B F e WA R, 5 —J7,
ERK1/2 (78805 7] Bl TGF-p AR A 4EAL IR 1
Feik, HEWIHE B CONUIE B AL 4EAL HEREBY,
iR BN, ERfRO R E LI DCM O p-
AKT P3R5, [FIB N p-SRC # p-ERK HJKIA.
BTl HEME FE RS0 TT BOVE FHEE ST Re A Tl
PRI . B8R 2R T RIS O S L AR,
1M 51 #2 SRC M1 ERK ()5 0%, XA RF 2305 AT
Rl I U BRHLEDH] AKT RIAEFS S35
RO 77 H BE P 23 TT REA R T X — s B
M) _EEEGE(ES, A EEWT TiZE X AKT 55
4], fF AKT FIRAEFTHRER URE . [,
ERK JE 7K B A AR 4 1 i b g 2 12k e )2
MAAAHER . 25 F, JEEEAR0 5 1T Beid )
J i WS ) SRC/ERK S S IR E R M AKT 55
FXCE AL, PrIE] g DCM A% o

TEE AR R O IhRE . JRRAR O L EE
i~ Fa 9 0RE R 73R4 LA R 4% SRC/AKT/ERK 15
ST, HBURR T RSBk X R “ 5
BERE SRR B4 “ X S-S0 IR 2K
e ESPRKT 2S00, EREH, miEdse
O 1 2 SR BH S IR St b, RS T 3 R K A
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