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[ Abstract]

Miltiorrhizae Radix et Rhizoma against bladder cancer (BC) based on network pharmacology and verify the

Objective: To predict the potential targets and possible related signaling pathways of Salviae
potential molecular mechanism through in vitro cell experiment. Method: Active components of Salviae
Miltiorrhizae Radix et Rhizoma were retrieved from Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform (TCMSP) and BC-related targets were searched from GeneCards and Online
Mendelian Inheritance in Man (OMIM). Via Venny2.1, the potential targets of Salviae Miltiorrhizae Radix et
Rhizoma against BC were screened out and the Venn diagram was plotted. Protein-protein interaction (PPI)
network was constructed by STRING,
Encyclopedia of Genes and Gnomes (KEGG) pathway enrichment with DAVID. Cell Counting Kit-8 (CCK-8)
assay was employed to detect the inhibitory effect of tanshinone Il , (Tan Il ,), cryptotanshinone (CPT), and
1,2,4,8,16, 32 pmol-L") on the proliferation of BC T24 and
5637 cells, propidium iodide (PI) staining to analyze the apoptosis of 5637 cells induced by Tan I ,, CPT, and
LUT (0, 4, 8 wmol-L"), and Western blotting to detect the regulatory effect of Tan Il , (0, 4, 8, 16 pwmol-L™")

on the expression of key target proteins. Result:

followed by Gene Ontology (GO) term enrichment and Kyoto

luteolin (LUT) at different concentration (0,

A total of 65 active components and 39 anti-BC targets of
Salviae Miltiorrhizae Radix et Rhizoma were screened out. The anti-BC targets were mainly involved in the
KEGG pathways of neuron-ligand-receptor interaction, phosphatidylinositol 3-kinases (PI3K)/protein kinase B
(Akt) signaling pathway, epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor resistance, and
hypoxia inducible factor (HIF)-1 signaling pathway. As for the CCK-8 assay, compared with the blank group,
Tan I ,, CPT, and LUT significantly inhibited the proliferation of T24 and 5637 cells, particularly the 5637
cells. The half maximal inhibitory concentration (IC,,) of Tan Il , on 5637 cells was significantly lower than that
of CPT and LUT. Moreover, compared with the blank group, Tan Il ,, CPT, and LUT all induced the apoptosis
of 5637 cells, and the effect followed the order of Tan Il ,>CPT>LUT (P<0.05). Western blot showed that
Tan I, significantly reduced the expression of EGFR, p-PI3K, and p-Akt in 5637 cells in a concentration-
dependent manner compared with the blank group (P<0.05). Conclusion: Salviae Miltiorrhizae Radix et
Rhizoma exerts therapeutic effect on BC through multiple components, multiple targets, and multiple pathways.
The mechanism is the likelihood that it down-regulates the expression of EGFR, p-PI3K, and p-Akt proteins,
thus further inhibits cell proliferation, and induces apoptosis.

Salviae Miltiorrhizae Radix et Rhizoma; bladder cancer (BC) ;

[ Keywords] network pharmacology;

tanshinone Il , (Tan II ,); molecular docking; in vitro cell experiment
JB% e 988 (BC) T 4 BR 5 8 WL A9 8 0 vh HE 4% 56

JB% IDE B A A, 33X Xt T R R A U — 2 o B AY 9}

10,2020 4F 2 ER 294 57.3 J7 {51 38 29 1511 A 21.3 J7 451
%t%@kﬁi%ﬁ%%ﬁ%t%%%ﬁﬁ%4ﬁ
BC 78I M 255 6 K e w DU AE " . T 14 A R 1fi
JRJE BC e LAY R BUAE IR, BC MR 9T BLe T b 47
25 JR 3 JB JOE i 8 U0 B R (TURBT) B (14 9 B2 3
H F VG B 3697 AR LA 2 00 M 8% bk g SR B TURBT,
YRR TR IR PR AR 7 5 LR B i 2 s e g R ARG
P 1% 1o U0 5% AR AR il B A7 EA 7367 BC T
HE R ORI A e 3R A R — B I PRIA 9T T I Y TR
M, [ B I R X F BC & & 114 W AR R A B L AR
- 154 -

F T L3 R A2 A A R 1 B RN i

BC J& T rp By e A7 g L7 I ik A Y W
BACZY B S R B, P2 BOHA 08 o A i) A
JaE O LR I g A 2 R A PR Y A
A 155 e 98 A AT R B b 25 =5 FE SR T
] A 2 AR B i T ) 0 A RO A G
BEE AR CD3".CD4" [z H 4R 2% 1 20 g (NKO) 7K - 32 15

BFRIEIIRE” . BAEA AT T 25 P2 1 A AR
PR 7336 97 BC B A HIBL A #8 2y Bk, an s =

il (CPT) 4 B- 1% 4 3 H A Wi R AL L K N-49 2 3R



H28 B 15
202248 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 15
Aug. ,2022

FAY R, Ui B B CPT Al AE 238 o) 75 0 2 R R &
M (mTOR )/B- % ¥ 85 F1/N-45 %6 & 1 4l 10 i 724 #1
82 Jif Jok 98 440 M i 4= 284 . PSS T, (Tan T A)
A 3 T e g A0 B B R ARG -SSR AR 1, T A
[i] 78 5T B 1 ) N4 2 2R 1 AR 2 [m] i A
5 A AV S0 T 3(STAT3) B iR 4L , ik =2
W] Tan Il A 7] &8 & 41 #] STAT3/CCL2 15 53 % ok
i BC 4 1 A9 b Rz 41 A -18) 78 5 4% 4k (EMT)
B H /56 F 23697 BC RIWF I8 A B, BB By BE i
Joiz I W 4 25 B2 45 48 1 F 2 600 7 BCAE FIAL Y
ST o I, A 53 38 o ) 28 24 #2550 S 20 fifg 52
B AH 45 G B IR ASZ AR P26 97 BC g 7EAE
FH AR 5 R0 AT RE A9 A5 538 B, LU 90 R BC Al i oY
Al R VA IT 0 L

1 ##

1.1 PSR B S R RN
vh 2l R G 25 BEECHE 2 (TCMSP) 08 72 v i & H A
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1.3 BCZRRXEHMMGE Ll “bladder cancer”
1 3 BUIA #5; R GeneCards Al OMIM %36 5 , & JF i
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(PI3K) \p-7& 1 3 i B (Akt) & % iz 4B KW 7 Z ik
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A58 1 h, il A EGFR ., p-PI3K . p-Akt fil B-actin
—$i(1:1000), T4 °CEF % . K H TBST #& 1%
3WEMA ZHr(1:5000),37 °C FHFHE 1 h, FH
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Table 1 Basic information of active ingredients of Salviae Miltiorrhizae Radix et Rhizoma

F% MOLID 53 2 FR MW OB% DL JZfH
1 007049  4-methylenemiltirone(4-3F. B 32 %7 i ) 266.36 3435 0.23 20
2 007154 tanshinone Il ,(JFZE I ,) 29437 49.89 0.40 19
3 001601 1,2,5,6-tetrahydrotanshinone ( P44+ ) 280.34 38.75 036 19
4 007145  salviolone( fl & % B} R ) 268.38 3172 0.24 18
5 007041  2-isopropyl-8-methylphenanthrene-3,4-dione( 2-5% P4 %&-8-F K JE-3-4- 7 ) 264.34 40.86 023 18
6 007088 cryptotanshinone( & /}Z: i ) 296.39 52.34 0.4 18
7 007108 isocryptotanshi-none( 5+ &} 2 il ) 296.39  54.98 0.39 17
8 007098  deoxyneocryptotanshinone( 2= ¥ H7 Ka F1 & ) 298.41 494 029 16
9 000006 luteolin( A & %1 %) 286.25 36.16 0.25 16
10 007061  methylenetanshinquinone( ¥ ! J} Sl ) 278.32  37.07 036 15
11 007069 przewaquinone C(%J}& % C) 296.34 55.74 0.40 15
12 007100 dihydrotanshinlactone( — & J} 2 Wik ) 266.31 38.68 032 15
13 007122  miltirone( ]} 2 Hri ) 282.41 3876 025 15
14 002651  dehydrotanshinone II , (3% J}&HiI 1 ,) 20235 43.76 0.40 14
15 007094  danshenspiroketallactone( 52 2 45 il P g ) 28236 50.43 031 14
16 007119 miltionone | (F+Z:0RH 1) 31239 49.68 032 14
17 007101  dihydrotanshinone I ( — % JFZ0 1) 278.32 45.04 0.36 14
18 007036 5,6-dihydroxy-7-isopropyl-1, 1-dimethyl-2,3-dihydrophenanthren-4-one 298.41 33.77 0.29 13
19 007105 epidanshenspiroketallactone( 2 522 12 45 R 4 5 ) 284.38 6827 0.31 13
20 007127  1-methyl-8,9-dihydro-7H-naphtho 2-[ 5, 6-g |benzofuran-6,10, 11-trione 280.29 34.72 0.37 13
21 007124 neocryptotanshinone II (i Fas+ 2 1T ) 27035 39.46 023 13
22 007093  dan-shexinkum d(J}Z Hriit d) 336.41 38.88 0.55 12
23 007125  neocryptotanshinone( i & £+ 2 ) 314.41 5249 032 12
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%5 MOLID W 4 B MW  OB% DL JfH
24 007111 isotanshinone Il (5#/FZ 1T ) 294.37 4992 040 12
25 002222  sugiol(MIAZ ;) 30048 36.11 028 11
26 007059  3-B-hydroxymethyllenetanshiquinone( 3-#2 3 W H J& J} 2l ) 294.32  32.16 0.41 11

27 007155  (6S5)-6-(hydroxymethyl)-1,6-dimethyl-8,9-dihydro-7H-naphtho[ 8, 7-g Jbenzofuran-10, 11-dione 31037 65.26 0.45 11

28 007156  tanshinone VI(J}Z VI ) 296.34 45.64 0.30 11
29 007045  3a-hydroxytanshinone Il , (3a-¥23ESH 20 1T ) 31037 44.93 0.44 10
30 007079 tanshinaldehyde(J3+Z 5 11 ) 308.35 52.47 0.45 10
31 007082  danshenol A(J} & A) 336.41 56.97 0.52 9
32 007143  salvilenone I (FUZAEI I ) 270.4 3243 023 8
33 007130  prolithospermic acid( J5i 5 #5 2 ) 31431 6437 031 8
34 007107  C09092 286.5  36.07 025 8
35 007064 przewalskin B(22F+Z: ik B) 330.46 11032 0.44 8
36 007068 przewaquinone B(%4+2:% B) 2923 6224 041 8
37 007120 miltionone Tl (FFZERHTHEH ) 31239  71.03 0.44 7
38 007058  formyltanshinone( i 3+ 2 ) 290.28 73.44 042 7

39 007150  (6S)-6-hydroxy-1-methyl-6-methylol-8,9-dihydro-7H-naphthol[ 8, 7-g Jbenzofuran-10, 11-quinone 312.34 7539 046 7

40 007151 tanshindiol B(#+% _JB) 312.34 42,67 045 7
41 007081 danshenol B(f+Z [ B) 35448 57.95 0.56 7

42 007070  (6S,7R)-6,7-dihydroxy-1,6-dimethyl-8,9-dihydro-7H-naphthol 8, 7-g Jbenzofuran-10, 11-dione 312.34 4131 045 7

43 007071  przewaquinone F(4 /3% % F) 312.34 4031 046 7
44 007152 przewaquinone E((/} 2% E) 31234 4285 045 6

45 007050  3-(4-hydroxy-3-methoxyphenyl)-5 7-(3-hydroxypropyl)-7-methoxy-3 5-benzofurancarboxaldehyde 356.4  62.78 0.40 6

46 007085  salvilenone( i) 2924  30.38 038 6
47 007132  (2R)-3-(3,4-dihydroxyphenyl)-2-[ (Z)-3-(3,4-dihydroxyphenyl) acryloyl]oxy-propionic acid 360.34 109.38 0.35 5
48 001659  poriferasterol 412.77 4383 0.76 5
49 001771  poriferast-5-en-33-ol 414.79 3691 0.75 5
50 007048  (E)-3-[2-(3,4-dihydroxyphenyl)-7( F)-hydroxy-benzofuran-4-ylJacrylic acid 31229 48.24 031 5
51 007115  manool({HAAMEE) 304.57 45.04 020 4
52 007063 przewalskin A (25} S5 BE A) 398.49 37.11 0.65 4
53 007121  miltipolone( ]} 3 3£ Bé = I fiy il ) 300.43  36.56 0.37 3
54 007077  sclareol( & 455 M) 308.56 43.67 021 3
55 000569 digallate 32224 61.85 026 2
56 006824  a-amyrin(a-FFH %) 4268 3951 0.76 2
57 007141  salvianolic acid G(J}} R G) 340.3  45.56 0.61 2
58 007142  salvianolic acid J(J} R J) 538.49 4338 0.72 2
59 007123  miltirone II (JFZ#E1) 27232 4495 024 2
60 001942  isoimperatorin( 5 MK Fii# %) 2703 4546 023 1
61 002776  baicalin( #%1F) 446.39  40.12 0.75 1
62 007051  6-O-syringyl-8-O-acetyl 7-shanzhiside methyl ester 6-(6-O- 1 7 %:-8-0- 2 Mt & 1L 4B 11 HI g ) 628.64 46.69 0.71 0
63 007118  microstegiol (/)35 Fl 2 HE ) 298.46 39.61 028 0
64 007140  (Z)-3-[2-[(E)-2-(3,4-dihydroxyphenyl)vinyl (AA)-3,4-dihydroxy-phenyl]acrylic acid 31431 88.54 026 0
65 007149 NSC 122421 300.48 3449 0.28 0
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2.2 ¥ At R RE AR E AR N B BC % #8 i 22 B2 A5 3 3 9 2L W) A0 B8 AT 394,
GeneCards ,OMIM 3 Ht BC AH SCHE 51, 4K J5 4 2 45k UL 25 ) Venny 2.1.0 T H 22 il =5 BUIAT, UL 3% 5%
R A AT, EREER S HRE BB fin A4

BC $ #8509 344 4> o il P} 2 3 R A o0 B AR 2.3 PPI M %% ¥ # J2 41 4b 7> #1 T STRING

x2 9IMELOEBRER

Table 2 39 core target information

s C A R EURTIE 7 B FR
1 TR AR FZMHE EGFR epidermal growth factor receptor
2 WMEB 21 ESRI estrogen receptor 1
3 FLAI I A -6 IL-6 interleukin 6
4 W Z AR S5 3T C A AL 1 NR3Cl1 nuclear receptor subfamily 3 group ¢ member 1
5 MER R Z 1k AR androgen receptor
6 I N AR T A VEGFA vascular endothelial growth factor A
7 o S Ak Yy A S 52 7k gamma PPARG peroxisome proliferator activated receptor gamma
8 T F 2K PGR progesterone receptor
9 20 {6 P450 FKE 3 WK % A N 51 4 CYP3A4 cytochrome P450 family 3 subfamily a member 4
10 BH IR A WL 38 GSK3B glycogen synthase kinase 3 beta
11 A% Z AR 1 NCOA1 nuclear receptor coactivator 1
12 RB % SR A i B T 1 RBI1 RB transcriptional corepressor 1
13 E A AE BRI R APP amyloid beta precursor protein
14 %52 A Al i 2 NCOA2 nuclear receptor coactivator 2
15 < T R 6 TG Tt ( Cartwright Ifil ) ACHE acetylcholinesterase ( cartwright blood group)
16 HE R Z R 2 ESR2 estrogen receptor 2
17 NRA% BE 22 4R 2 il T -2 W 3 CHRNA2 cholinergic receptor nicotinic alpha 2 subunit
18 AW H K S-5% 5 1 Pi 1 GSTP1 glutathione s-transferase Pi 1
19 NAA% BE 32 & M1 CHRMI1 cholinergic receptor muscarinic 1
20 Z U2k D2 DRD2 dopamine receptor D2
21 JIg I3 TR it FASN fatty acid synthase
22 132 PR R 341 C hig b1 2 NR3C2 nuclear receptor subfamily 3 group ¢ member 2
23 TS L ) 35 D5 K 1 A5 B10 AKRI1B10 aldo-keto reductase family 1 member B10
24 A A 1 CHEK|1 checkpoint kinase 1
25 JIFL 66 RE 32 142 M2 CHRM?2 cholinergic receptor muscarinic 2
26 ok R -7 CASP7 Caspase-7
27 ARG fE 3Z & M3 CHRM3 cholinergic receptor muscarinic 3
28 IR i 32 1A M5 CHRMS cholinergic receptor muscarinic 5
29 5-FRIL AR Z R 3A HTR3A 5-hydroxytryptamine receptor 3A
30 y-RIE TR A Z AR AT al GABRAI gamma-aminobutyric acid type a receptor subunit alphal
31 HIF R 2R - i A G T 1 PTGSI prostaglandin-endoperoxide synthase 1
32 JIFL 66 RE 327 142 M4 CHRM4 cholinergic receptor muscarinic 4
33 Ji 958 2 1 p63 TP63 tumor protein p63
34 Bel-2 Ji T #4543 BCL2 Bcl2 apoptosis regulator
35 N Bz 22 55 0 i 1 ECE1 endothelin converting enzyme 1
36 kT 7 F7 transcription factor 7
37 22 5 R TR 1 PRSSI serine protease 1
38 B ERRZEalA ADRATA adrenoceptor alpha 1A
39 W45 2 52 AR CALCR calcitonin receptor
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(https://cn.string-db.org/) UG EH , 5 A 3942
BC 3 [a] #2088 5, 4R BOHE 2R - BB R T 2 )Y
Y AH ELAE FH ) 45 %8s, BN Cytoscape 3.7.1 K14
AT LA PP 2% . 0 3 85 1 44 i 30 A A% 0o 8 A,
o EGFRHESS — 7o WL 58 H i B Tkt Ak
24 GO Ml KEGG & £ 4- Hr T DAVID (https://
david.nciferf. gov/) £ &L 5P E h , T A 392 -
BC H:[A] .0 5, 43 B A BP .CC 1 MF 3 /4> Jy 1 i
TTUIRe & 450 Hr 45 R BOR FHS 1097 BCHE A &
Py i 8 55 40 A 0T 28 [E B R L 2 R D R L s
iy i o 3 ) B2 7 S5 R O 5 400 B 4 4 o B AR TR fil
T L 2 i Jim PSR G P A B 43 4 5 4 - g ) 5 b
253 I 52 R TG Bl S Rl RS2 R Y T B B a2
PR PE B BOTE R SRR TR A A DS
P 45 \DNA 45 & B A% S I 19 00 | 2 TE IR A 52
PRTE Ve G A A IR e 2 32 A P S B DDA G . DL
it R B A R

FI ] DAVID #8 X 8 75 8 25 2 17 KEGG i #%
3BT, AR P<0.05 47 0 3 , JF AR 48 P 1E i s B AR
HEATHERR e R AT 20 2k B\ AR R . WA HE A
1) 38 K 32 PSR 2 s MR AR S A2 R A BAE A
WM R 5 T 16 iR E 515 &  PI3K/Akt
{55 1% iR 12 EGFR & 20 98 W8 i 41 11 0] i e 1k -
STWABLPE HIFLF 538 B 55, JF 2 5 L i 51 i
AN RN R IR R A T SR 2
VR S 1 I
2.5 SISk
2.5.1 Tan II,.CPT & LUT X} fi% bk J& 40 ffg T24 .
5637 RYBE ALK TG CCK-8 45 R Wn, 52 A4
Fe %, Tan 1T A CPT & LUT fig B & 410 ] T24.5637
4 S f4 1 Fl (P<0.05, P<0.01) . 7E T24 40 il & v,
Tan Il A CPT K LUT % 2 FC3 il v B2 (1C,,) 43 0 A
5.898.6.973.10.26 wmol-L"; 7E 5637 40 i &
Tan Il ,.CPT K LUT By IC,, {5 4> % M 3.42.4.627 .
10.17 pmol-L". 45 R #2758 , Ml B + T24 40 Ji |
Tan I, .CPT &% LUT X} 5637 4i i A 4 5 410 1 41
S5 5 [R]BAE 5637 AL b, Tan 1T A (%38 58 410 45 1
. F CPT ;2 LUT, I, J5 £ 1= M Western blot
W VERE S63T MR . WLFE 3,
2.52 Tan I, .CPT K LUT /% 5 /5% bt i 21 i 5637
T SRR, SFAARK, SRR E (4,
8 wmol+L")Tan Il , .CPT &% LUT/EH )5 , 5637 41l Jity
P8 TR B B T (P<0.05) , 5637 4H AL 98 7~ 3% th & 51
R MK N Tan 1T, .CPT M LUT, ¥ It J5 4% Western

%£3 Tan [ .CPT K LUT X% 5 Bt /5 28 2 T24.5637 i 48 38 ) &% 1
(X+s5,n=3)

Table 3 Effect of Tan [l +» CPT and LUT on the proliferation of
bladder cancer cells T24 and 5637 (x£s,n=3)

- e JiE A%
i /pmol-L" Tan I, CPT LUT
T24 100.00+2.08>  100.00£0.20  100.00+2.09
1 117.20£2.49”  96.11+2.68 94.02+2.43"
2 110.50+2.78%  97.41+1.86 90.15+1.55%
4 86.93+1.57”  89.34+1.75”  73.52+4.06”
8 17.5840.13%  54.47+1.17"  49.36+0.91%
16 8.43+0.31  27.30+0.47%  45.63+0.93%
32 6.43+0.227  24.47+0.40°  34.77+0.74”
5637 100.00£3.93  100.00+2.03  100.00+1.35
1 81.19+1.95”  103.96+0.70 84.43+9.80%
2 76.66+1.01>  89.98+2.53"  90.23+4.83"
4 41.06£0.73%  56.37+1.47%  77.39+5.24%
8 17.44£1.37%  21.30£0.89”  58.25+2.01%
16 13.82+1.58% 8.59+0.14*  36.14+2.17%
32 6.87+0.23”  4.29+0.62  18.91+0.55%

T W5 28 4l a1 P<0.05,2P<0.01( 4 . % 5[7)

blot S5 P £ Tan I #EAT T, W3R 4.

%4 Tan I ,.CPTRLUT X 5637 4R A TR (x+s5,n=3)
Table 4 Effect of Tan Il ,, CPT and LUT on apoptosis of 5637

cells (x+5,n=3)

- Ve i PT3/%

A ot Tan Il , CPT LUT
s 3.33+0.24 1.90+0.33 2.25+0.19
B 4 17.19+0.63%  13.2040.23”  3.88+0.28%

8 28.96+2.32>  14.74+0.49* 10.41+0.26%

2.5.3 Tan I, %F 5637 41 fd EGFR . p-PI3K % p-Akt
T RIEWE I Western blot 45 3 oL /R, b &
Tan Il 2525 BT, 525 AL LR B, 5637 4
EGFR . p-PI3K & p-Akt A %F % ik /K F B A%, OF H 5
W BEAR IV | IR B R 1 SR AR E Gt 22 | (P<
0.05), WL 1.5& 5,
3 it

% I T s I R R A R R UL 1) DR B 1 B e, H AT
PO BRI 7 97 R 3 (B XU 1 I I %5 BC R
R A AL, RN R AR
Gr s T8 155 e e 4 BB T W R 1R R B OCE
AER . BRIEFRIRETAE TSR S4
BCBRLAAR 1 43 AN AL AT 0 441 1 b ek 9 A K 4R L T
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EGFR - - S B 175KDa
p-PI3K . L IR

pakt QD S w— — 56D

110 kDa

42 kDa

practin WD GHD - -

A B C D
AL 2 HALB~D. A 2541(4.8.16 pmol - L)
Bl 1 Tan Il %5637 /B8 EGFR.p-PI3K & p-Akt & A &KX B ik
Fig. 1  Electrophoresis of Tan Il , on EGFR, p-PI3K and p-Akt

protein expression in 5637 cells

5 Tan [ 345637 Ml EGFR.p-PI3K & p-Akt EAREM
Mg (x+s,n=3)
Table S Effect of Tan [[A on EGFR, p-PI3K and p-Akt protein

expression in 5637 cells (¥+s,n=3)

15 1353 EGFR p-PI3K p-Akt
/wmol-L"! /B-actin /B-actin /B-actin

IS E 0.92+£0.19  0.97+0.13  1.00+0.15
EEEATES 4 1.06£0.06  0.38+0.07 0.73+0.09
8 0.47£0.11%  0.28£0.10° 0.76+0.17"

16 0.58+0.02  0.13+0.03 0.48+0.26"

N 3 B 23 Ak 7 5 1S 4 1 o 3 0 S A
F S i & 8o A 2 HL B g e 98 14 16 M 4 I AR
FH AL A A5 21 3 Bh7 Hb ) B

AR 55 F) 0 4% 2 B2 IR A TSR SR T
BC [ R84 17 FE 5 R AR T AL, O 45 A ik oh
2 i 55 5 CCK -8 o I 1 7 7% 14 LAk D e e £ 1k A
8 T2 LA K Western blot ki il 3¢ g 85 H 3% 15 1 O i
P9k o L 18 2] P 245 T BC /Y I 1% 143 65
AW AE R AT 42 4 o [R5 PPT M 4% B i
EGFR EEHHEA 5 — M0 05 . EGFRJE T2 1K
1% 2, IR W4 i (RTK s ) 1Y ErbB %% % , EGFR M ¢ 14 78
BC 1323k i 2 [, [F] i} EGFR 3 #% 7£ BC 19 3%
T, AT S W BC 1Y 4r 9% oy W1 e Hi 5. WANG
AR B B R 4 i RNA EGFR/AST 1] L3 i 4
FF EGFR mRNA %22 1 AT 2 #F EGFR JE A 1 3¢
kLW Ot BC RS . ZOU S R K £ &E
4 FAT10 3 14 i 7% EGFR/AKt/HK2 i, 1F 7] 4 #% BC
S i (4 34 58 5 HE R . HUANG %579 %% 31 BC 40 it 5
M58 N B 48 M AH 5AE D, i CXC &k 7
CXCR2 {5 5 18 % fih & EGFR {5 5, #F M {2 ¥ BC 1y
b

KEGG i % & 4 45 £ W or , 33/ 97 BC M
K EE MM R S RRR EE SRR
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& \PI3K/Akt {5 5 it #% 55 5 [6) i) 55 ZL M J6a . i 471 e
i R e R LR NR R A R R AR R R 4% D) AR
Ko PI3K/Akt {5 538 [ i PI3K & H T il 4 F Akt
K, AKE R PI3K S B3l i F W 0 2 24> 7,
i Aktl, Akt2  Akt3 3440 7. PI3K/Akt {5
530 % AEVE 22 bR e A e R R g R R O | [R) B AE
EME R A R R PR A B EEAER ;I
Hb, PI3K/AKt il #% I8 2 5 1 I8 45 98 20 B 1) A= A7 3
B AR ZZFIT RN YAN 220 R B XS SRR
SN MCF-7 1 MDA-MB-231 3, it J8 40 i 38 5
5 40 M JR TR W JF R 8 p-Akt.p-mTOR &
(223, 1 BH B 5 28 NI RE = 3l o 91 ) PI3K/AKt 38 %
0o 2L BRI A M AR K o A F ST ARG N R R
Wi R fk EGFR 19 %3k 5 Akt 1938076 A= 22147 0 18
M 56, N-A5 B K (1 1 p-EGFR (301 1 ) 23 % p- Akt
M. B9 & B, MUC13 3 % ik i i3 5 EGFR
AH HAF FH T 0% EGFR/PI3K/AKt 5 5 18 B , 7EAK N
AL BE T B4 i (ICCA) ¥ 7% |, [ i, PI3K/Akt {5
53 % Y TS A B T MUC3 78 iCCA 41 i %) 5
FEAE . ARS8 % B Tan 11, AT 2L F 8 EGFR
p-PI3K .p-Akt #E [ By 335 , #2758 Tan I, 7] fE 238 iof
P PI3K/ Akt [ 0 il 1% e i 4 A 2E 4

Zi LR ARG A BT I N I 46 24 B 2 R
RSN S B W) AL 48 R T P2 RYT BC H A 248 5 -
2238 [ (R 8, TR, P S AR 4) Tan T, .CPT K&
LUT S RE0 ] BC 4 f (9 34 78 , IF 5 R W o
o, Tan 11, 304 BC 40 M A= K 00 VE F B oy S 2, (] A5
[# 1% EGFR .p-PI3K .p-Akt 2 4 235 , YL W Tan 11,
T AE 2 38 3 30 ) EGFR/PI3K/Akt {5 5 % 15 5 BC
éﬂiﬂ@dﬁt,L#/anﬁ%ﬁJ@T BC i/ 7 1 F 5 &
PR EE TP S S IR B R AT . AR
WM, AW 9038 A7 A — S 7 58 35 1 b 0y, SE g 46
s FE S A AL | ik — 2D 90, P2 K H A i o)

X} BC (1) H AR 8 2 AL 8 A R R ADFAE .
[*Uﬁilq::’t] ﬁxﬂiﬁéﬁr'ﬁﬁ' _ﬁn./‘*’ % .
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