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b I pa 3G 7h , Transwell R LR B 7, B AT Z AT E MMM ETAR Y THRBLA(P<0.01),Z
MR T T E@RMOHKA R S FBA(P<0.01), NG FH G R TILKY . RT-qPCRER L+,
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YA, apelin il 154 5 40 B A5 5 08 15 BB (ERK)
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FE— 8 I AE G , 76 I8 40 M 3 0 | 34 59 K i % 1k
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TN b TR S SCRE R TN A2, 13 apelin 1
IR TE R fR A D i 3 R UK apelin/AP) R4
Jili g A AE AR DG HE T, 53 AT S K B, apelin—13 1] LA
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JE HIF- Lo Y 3RIA, RS S5 F T HIF- 1o AT LLE &
BORD AR I & A2 2858, apelin & Hirp 2 —P71 7
Bt b 0 7 6 P AR AR | 40155 S apelin RS2 AL EE
ZMF AE VEGFA-VEGFR2 38 % i K iif7 , apelin/AP]
ARG 55 e, ELAEAE BURUZE R B9 P Kz 240
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TN T AL AU 8 5 DL R e A K A R R A I A
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T EORE DA g5 AR AR DAL ERLA R
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LA T R SR R LA AR R
Bt o I R 5T 3R % 7 B A e 1 S0 i 98 9 Ak 411
il ek g (= 28 R S B SR M AR AR I K AR AR,
TEBUIE 55 45 7 B A K AT7 3005, ELISA A6 2 B
%7 BENS 1 35 R AR LTS VEGF ZKSE™, sh¥) S8
R R, 28 v 24 35 SRS 7 Ab BB Lewis Jili 98 faf
988 B/ B, 8 MV D VEGF 2635 7K - 347 B ARG T %k
HRAH FNARY7 20, % 5 T 982> VEGF 2R3 TR AL i
Jei MVD LA il Jiebfgg ofn 455 26 0 0 B — 2
O ot A A AR PR AR R RS AR

AT AR GRS BE 9% V8 4% apelin/AP] R 45, 1
apelin 1] LA 5 PI3K/Akt {5 538 [ , 18 1 0% Smad3
R B E P Rz A0 2 B A i A A B, AT
{2 SF b Jed 4 M A= KRR 2B 5 . 4 SFRAE i T
VEL R, 127 HAT T afi) Aol 1 76 A= i S 1R 28 56 R 1Y
EH X5 HAETE T #2119 apelin/AP) RE:1551EH
A A, H 28 SRS 5 X 1238 s AR S A i R 7
(VEGF \HIF-1a 55 ) i #% (PI3K/Akt) A7 — & [ 1 57
VER . PRI AT 45 S FRKG 5 AT g 38 ) 4% apelin/
AP 5530 %, 26 S0 ] e g i A i L VR R 2 28
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1.1 SEEA#
1.1.1 @itk
NJIHEE A A549 FIH1975 4 kk , 0 & T v [ A}
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*1 5l9F73

A H L34 (5'-3") T a5l (5'-3")
HIF-1a TCACCCTCTTCGTCGCTTCG CATGGTGAATCGGTCCCCG
VEGF AAGGAGGAGGGCAGAATCAT ATCTGCATGGTGATGTTGGA
Smad3 CTCTTCTCTTCGCCGTGGGA CCCAAACTTCGCCTCAACTC
Apelin CTGCTCTGGCTCTCCTTGAC GAATTTCCTCCGACCTCCCTG

APJ TCTGGGCCACCTACACCTAT ACGCTGGCGTACATGTTG

Actin CATGTACGTTGCTATCCAGGC CTCCTTAATGTCACGCACGAT

2B A A B2 E ST B AR B IR o, S8 A AR AL
1 1640 155 32 P IILA 10% BG4 1L (FBS ) B il i i
112 #A5H7

TE AR AR M —BE TR &
DT HORS R DR AL, T E R4 B 25 k5 BT
FH S e 4 ) 28 U 5 R T8 o
1.1.3 %A

CoCl, TAEWL #I (4= TAEY TR (L) AF);
RMPI-1640 X% 3% ¥ (HyClone 2 ) ) ; PBS 2% i #i§
(HyClone 23 7)) ; FBS(Gibeo 23 ] ) s CCK-8 171 £ (B
FNF]) s Matrigel 22T (BD 23 7)) 5 K2 % skl & (7
MEREA D) o
1.1.4  Fuk

Anti—apelin antibody (ab59469) , Anti—APJ receptor
antibody (ah214369) . Anti—PI3K antibody (ab151549) |
Anti—Akt-A antibody(Ab8805) . Anti—-Smad3-A antibody
(ab40854) | Anti—-VEGF-A antibody (ab46154) | Anti-
GAPDH-A antibody(abh8245) 4% T Abcam.
1.2 Sk
12,1  tmpe¥g ik

OG0 A 4 309 A% AT B, 9 200 B e R 5% 10* > -
mL", AL 100 WL 5 T 96 fLAR 5 26 2 d B4 4L A
CoCl, TAEW i3 = S AR , 9 4 200 wmol - L7
553 dIMA LR TINE 7, I BB R0 B 3 AL
25 AN B N SRR 8 2 R R 5. 24 h IRMA
CCK-8,2 h J& I bR A 52 4% L 7E 450 nm 4L () OD
{H, RS 25 T TU2E X 40 BE 34 58 1 52 ), O 11530 408
B RRE R A (IC,,) -
122 @l 5k

B SBT3 A= A S 7 i 9 4D, 42 T Transwell /)y
) L=, AR, R L= AT R AR
. BEFRAIEE 24 hG RS L F =M, T
2 THT P9 200 B A 5 e G T B ML S S T T
T2 T A0 LA, B A o kN 0 A A, St gt

523U U5
1.2.3 RT-PCR il &40 #9480 % 2 B & ik

TEBOS B AE KA 2RI, 100 T 6 fLAR , Bl5 B3R
60-70% I, N2 A0 B, S5 5320 U B WA, 12 3 & Lo
T2 b PR FE [ RIR SC 5, F 24 h G IR AN . 2467
SR R B O E T, B =W, R G R
B+ E 5 min, 4°C . 12000 rpm, 5> 10 min, /N0 W B |
T 2B 0 B0 I A SRR R T, -20°C TR
1 ho 4°C, 12000 rpm 0> 10 min, 73 %] RNA UL €, H
DEPC /KR UTVE . FH UG sk il 0K RNA S S
cDNA,

RT-qPCR %5 iill apelin, APJ, VEGF-A HIF-1a J%
Smad3 YKL, WS A Actin. 5IWFHIILE 1.
1.2.4 Western blot 5% Ta4a-| &-20 48 % & & 69 K ik

HOGEOR AN M AR T 6 FLAR , SC 58 A IR Air , il
FE35 60-70% #4790, Jr ik FIHT . 24 h )5, IH Ak 20
W T A, UK SR AN, B0 e AR LT,
BCA VEW & & R T B Mok A8 M. TR,
WBIMAFEAS | R MR NS, K. 340% PVDF
JE, 3 E ORI B AR B KB I . L
PVDF [, TBST 2% tP ¥ M IS, A 5% Ji fi 2F W5 44 14
1 h, AR R —P0, 4°C IR SR, S5
TBST Ui K ARG —Pi, A ZPif B, £l E
2 he K¢ PVDF 50 BFFER £ A TSPl 2 5 &, T
i R R Bl OREERSE TG = R R L AT KR
5307 o
13 %it¥$5 %

I FH R FH SPSS 20.0 Ge it F A4 A 7 504k b . PR
ZH A LR T K3 . P < 0.05 N ESH G FE X,
P<0.01 B ZE5A B EGIFE L.

2 HEER

2.1 HYRFEIREER
CCK-8 iEf i 25 SHE/ , s RF EH F
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PG, 2 BB B R B e 0 s A B 22 (1K 1(3) |
104)) , HLBA 45 TR0 7 e 5 0 550, X8 79 1> 400 it ok
{14 3 A0 T A B ] ., 7 — o Vi B LN, A A
15 25 i 245 10 e 8 i 2 S R A1
22 wmieiz R R

PR A0 L ) 2 28 S0 g v, = SR 2T 5 T A A
B 2 T a5 o AL 45 R s W 25 5 W AR
i IR 4T 2 A A ] D TS AL A
BRE BEEF (P <0.05,%P <0.01) (K 2), HIF
HAEZ AT, BAAR WG 22 5% HAl & i 4
SRRSO T TS T S 1A MR D B Al 2 AR
5T 4 A i
2.3 RT-qPCR#m) % R

PL Actin /E iy N Z AT bR AL , = 48040 AT D i A8
Az AR 7 HIF- 1o, VEGF .Smad3 . Apelin & APJ %5
Xof HEZH 1 DLAS R R B v 30, 2800 W3 25 7 oIk
TEH A Z AR EET | 25 IS T 1R, 25 A5G K

=
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medicine/(mg/mL)
201 @
Il Medicicne
mm CoClytMedicine
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> 1.
o
o
0 0.125 0250 0.500 1.000 2.000
H1975

BA N FHREREE RN RN
B 1(1).(2) 2 %14 100ul 7R A 5 x 10* /> - mL™" 4 A549 @a itk Fe H1975 4 Ik AR AR T 96 JUAR TP, 24 h & A 3L A 100 ul 35 3R 3k, 24 h /G 5 F I A R
R % (4 mg-mL™".2 mg-mL™" 1 mg-mL".0.5 mg-mL™".0.25 mg-mL"'.0.125 mg-mL"'.0.0625 mg-mL") ) & S 545 77 , 24 h & Im N CCK-8 4l iz ,2 h
J& A BEARAM & &-FLAE 450 nm 4L 89 OD A, B 1(3).(4) %314 100 ul 3R E 2 5 x 10°4 - mL 49 A549 2n fiL bk Fe H1975 2m Jdk AF 4L T 96 FLAA P ,24 h
JE & BB MAELIA 100 ul 327k 20 & B B 04 5L A 100 ul CoCl, TAE# ,24 h /& 5 1 A AR B K E (2 mg-mL ' .1 mg-mL".0.5 mg-mL™".0.25
mg-mL™"'.0.125 mg-mL™") 89 & A A 7,24 hJG AN CCK-8 4l ik , 2 h J& A B ARALN] & & FUAE 450 nm &L 69 OD 1A,

T WA W RIE T, 286 B EEZF (P <
0.05,**P < 0.01) (K 3).
2.4 Western blot #in]
2.4.1  AS549 Rk AR K E AT L
WA A5 UK 7 41, VEGF  PI3K , Akt Apelin %
APJ (k4 B TR, Smad3 (R IXIE ;=
A4, VEGF \PI3K } APJ i 3RiA W] i 1, Apelin (1)
FEIRTCHA ARk, T Smad3 Fl Akt Y 3 35 5 IH {2 R B
T H ARSI T, Akt Apelin 19 235 4 UL B 2%
5t ,Smad3 PI3K ik i T [, VEGF (APJ i 3% 15 it 3
i (E4),
2.42 HI1975 ta B ikAn £ &k T L
WAL S IRRE T4, VEGF .Smad3 \PI3K Akt &
Apelin [ FRIR BT R R, 0 AP Rkt T s =2
2, VEGF .Smad3 .PI3K . Apelin S APJ iy ik 0] i |-
PE L Ak R IR B R, ZEAER IR 4L,
VEGF ,Smad3 . PI3K . Akt & Apelin 2354 T[4, APJ i
Fikam (F5).
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3 AN[EELIEAE T AS49.H1975 AaER 24h JFH#H X EF HIF-1a, VEGF .Smad3. Apelin & APJ B R i%
B35 A A S X 104 A -mL™" 49 AS49 Za itk Ae H1975 2a Ak AP AL T 6 UM P, 7 @A 18 60-70% BT, 45 PR X IR 55 36 6 o LEL 3 #H AT A8 0 4L 22,

F 24 h )& K 4 tn B3t 47 PCR A&,
3 itig

) A ML B S G K B g RUFR RS 7 TCIRTE AR
SR B IR X TR 40 i AS49 FIH 1975 [ 34 5E
PIAMSIVER . R0 LM, 2RIk
FEH B Z AR T, X PR A I 1R 2R RE )
—EMHAVER . TR kB, Z HIREE T, X

W AR 20 Y a4 AR R A OC I HIF-1a, VEGF
Smad3 . Apelin 52 APJ 7E RNA 7Kl 363k , B85 8 20
By ik mim , M A 7 T TE A8 2 A
i, %) HIF-1a, VEGF , Apelin }2 APJ () ik 4 — &
AP HIE T, 4278 25 IR J7 Al BB il i apelin/AP) 5
50 %8 i Jg 200 6 P i A AR RS B T — e A 4 .
M HAKF ERIEEE 2 AR 5 557
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B JEIK 60-70% B, 42 BRI 52 B0 o R JE B AT AR B AL FE, T 24 h UG
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F+(#P < 0.05,%*P < 0.01,**P < 0.01),
H Y A JE P F VEGF  PI3K Akt & Apelin 1) 35t B
A — 5 RN HIE A, % T AS549 41 AY Smad3 2 K
FIRAGEHEVE T, H1975 4H L AP) 25 117K 52 2
RIS . TEZ AR W LIE Bl 48 SRR T
R A A A A AR OC A - 23R B9 VE T o PRIt 3 o P A ok
A [F] 3§ ek 19 Pe AL, DL K3 A Y bR i
F N 25 S FEAE AT LU ) Apelin B2 1A X5
PI3K/Akt {5538 7 4 521
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LR 2 L3 4T Western Blot A, &-20 5 sF RRALILER % H39H %it 5 2
F(*P <0.05,%¥P < 0.01,%P <0.01),
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ER I, A, 1E AS49 41 i S rf 78 SR B
i, 25 IR T VE IS Smad3 75 RNA KF YK
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Effects of Enhancing Qi and Nourishing Essence Formula on the Expression of
Apelin in Lung Adenocarcinoma Cells under Hypoxic Condition
Lu Wenfeng', Yang Xiwen', Dong Yun', Cui Qing', Cai Xiaoyue',
Wang Yuhan', Zhang Ming', Deng Haibin’, Xu Zhenye’
(1. Department of Integrated TCM and Western Medicine, Shanghai Chest Hospital, Shanghai Jiao Tong
University, Shanghai 200030, China; 2. Department of Oncology, Longhua Hospital Affiliated to Shanghat
University of Traditional Chinese Medicine, Shanghai 200032, China)

Abstract: Objective To observe the effect of enhancing qi and nourishing essence formula on cell proliferation, invasion
and angiogenesis of lung adenocarcinoma cells under hypoxic condition via Apelin/AP] signaling pathway. Methods
CoCl, working fluid was used to produce hypoxic microenvironment. Human lung cancer cell lines A549 and H1975
were treated with hypoxic, enhancing qi and nourishing essence formula, hypoxia enhancing qi and nourishing essence
formula and control group respectively. The effect of each group on cell proliferation and invasion was observed by CCK-
8 assay and Transwell assay. The expression of angiogenesis—related factors, such as VEGF, HIF-1a and PI3K, was
observed by RT-qPCR experiment and Western Blotting assay. Results CCK-8 assay showed that hypoxic environment
could promote the proliferation of lung cancer cells. The ICy, of Enhance Qi Nourish Jing formula was determined to be
about 1 mg/ml for A549 cells, and 0.5 mg/ml for H1975 cells. The formula can inhibit the proliferation of lung cancer
cells in no matter normal or hypoxic microenvironment. Transwell results showed that the number of cells in the lower
chamber of the enhancing (i and nourishing essence formula group was significantly lower than that in the control group
(P < 0.01), and the number of cells in the hypoxic microenvironment was significantly higher than that in the control
group (P < 0.01), the reduction can also been observed after treated with the formula. The results of RT-qPCR showed
that enhancing qi and nourishing essence formula could down-regulate the expression of angiogenesis—related factors
HIF-1a, VEGF, APJ and Apelin in the hypoxic microenvironment (P < 0.05). Western Blot analysis showed that
enhancing qi and nourishing essence formula can significantly down-regulate the expression of related factors (VEGF,
PI3K, APJ) in a hypoxic environment, with statistically significant. Conclusion Enhancing qi and nourishing essence
formula can inhibit the proliferation and invasion of lung cancer cells in hypoxic microenvironment. At the same time, it
can down-regulate the angiogenesis—related factors VEGF, HIF-1a and PI3K through Apelin/AP]J pathway.

Keywords: Traditional Chinese medicine, Non—small lung cancer, Apelin/AP]J, Angiogenesis.
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