b

2021 4F5 H 45 384553 5401 FIN B 2 2
May 2021, Vol. 38,No. 5 Journal of Guangzhou University of Traditional Chinese Medicine 1009

X B R il P R 1E SR AR R RO R AN 52

HLE,  E—W, M
(WA 7 RS B B rh vy 25 & R iF o BT, #invibi/ 310012)

TE [ BER)] SR AR 3 sl e 454 0 dp R AE A L[ R] (1) IR R &HM S i, Q5554 %
#E W T (STAT3) #7440 ) AGA90, W44 % FAMEXT BB 25, 33 AR AS49, SPC-AlZmfe, KA it HX A & 8(CCKS) ikl
L RIG A OL, AR TR T IR n BT A5 AR Ay, Transwell S236NLE 4n MR SMZ 286 1, & & o 95 P S sk A 4 0L R 0 A
& D1(Cyclin D1) . %8 68 41 & G iR # ML i85 4 (CDK4) . STAT3. B2 AL STAT3 (p-STAT3) E & 8d K ik, () NAFR: B
48 X SPF B At CSTBL/6 R, 2 3 Lewis B ABALBAEA | AF REA A ZHMAL, 44T BE)#E, % 15K 480
ROF R B IE SRS 0L, KBRBARRZ, AR R AL R, SRR LR A LA T A M AR AR
Cyclin D1, CDK4. p-STAT3 &k [ 4558 ] HAALL49 AS49, SPC-Al ta a3 shide /1. EHRAZ RN IIKTE Gt B,
UL AGA90 FOR4A AL BT, AR, B Z L. IRLAL8 0037558 F 0 R A 26.67% . 52.53%, W44 374 &0 514 5|
T 28.76%. 33.82%, H &% p-STAT3, Cyclin D1, CDK4 & iARFHHH FHE(P<0.05 3P <0.01).[£iR] HmaTa
EHpH) STAT3 & @ 69 7% 4L, B4 Cyclin D1, CDK4 89 %A, AR 425 Ik % 20 i 2 KB AGAE R, Aim T TR 5 3545 69 7% A%, o
KEIE: B MR ARA; A5, STAT3E 5% AS49Mmie; SPC-AlZmie; Lewis #7353 1 &
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In vivo and In vitro Study on Fufei Jian Inhibiting Proliferation and

Metastasis of Lung Carcinoma
CHEN Guan—Ping,  WANG Yi—Fan, YING Xu—Hua

(Cancer Institute of Integrated Chinese and Western Medicine,, Zhejiang Provincial Litongde Hospital ,
Hangzhou 310012 Zhejiang, China)

Abstract: Objective To observe the inhibiting effects of Fufei Jian on proliferation and metastasis of lung
carcinoma. Methods (1) In vitro: Fufei Jian—containing serum was prepared for culturing lung cancer A549 and
SPC- A1 cells, with signal transducer and activator of transcription 3 (STAT3) inhibitor AG490 and DDP as
positive control drug. Cell count kit 8 (CCK—8) assay was used to detect the survival ability of A549 and SPC-A1
cells. Scratch assay and Transwell cell invasion assay were used to observe the migration and invasion abilities ,
respectively. Western blotting assay was used to detect the expression levels of Cyclin D1, cyclin— dependent
kinase 4 (CDK4), STAT3 and phosphorylated STAT3 (p—STAT3). (2) In vivo: Lewis lung cancer model was
established in 48 male C57BL/6 mice. After intragastric administration of Fufei Jian and DDP (as positive control
drug) , respectively, on day 15 all the mice were sacrificed by cervical luxation to observe lung metastatic foci.
And then the Xenograft tumors mass was weighed, the inhibiting tumor growth rate and pulmonary metastasis
inhibition rate were calculated, the expression levels of Cyclin D1, CDK4 and p—STAT3 were determined by
immunohistochemical method. Results The proliferation, migration and invasion abilities of A549 and SPC-A1
cells in Fufei Jian group were lower than those in the blank control group, near to the levels of AG490 and DDP

treatment groups. In vivo, the inhibiting tumor growth rate in high—dose Fufei Jian group and DDP group was
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26.67% , 52.53% , respectively, and the pulmonary metastasis inhibition rate arrived to 28.76% , 33.82%

respectively. The expression levels of p—STAT3, Cyelin D1 and CDK4 in various groups were decreased in vitro

and in vivo (P < 0.05 or P < 0.01). Conclusion Fufei Jian plays a role in controlling tumor cells growth and

differentiation through inhibiting activation of STAT3 protein to reduce the expression of Cyclin D1 and CDK4,

and thus attenuates metastasis of lung cancer.

Keywords: Fufei Jian; lung cancer; invasion; metastasis; STAT3 signaling pathway; A549 cells; SPC-Al

cells; Lewis tumor—bearing mice
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Lo NJIE 40 I FE AS49. SPC-AL 1595 T 37 C..
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1 wmol/L %A
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1.5.4 R RREBRINLmiet e BUbT
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YIS IR L 2 mL, 4EZERTHE 24 h, W40 T
MG, JHRRRIOR,
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BN T Matrigel 251 1 Transwell 24 FLAR/NE
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B 0.2 mL, #A7 Lewis i /N AR, 24 h )5,
BEALSY R 441, BIBIAUZH | $RARIACRI A . HRAl
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30, 60 g-kg ' HEH, BH LK A, H7F
5 2 mg/kg MG EST, BRH 1 BEARIXT IR,
0.5 mLAEBER KIS . %Lk 14 d,
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B - RS AT B RS A5 B0 IR SR e R 4
TAEL X 100% o [A] s R JF R i, 1A
Ty MR (%) = O BRALV- 2490 & — 3T 411
19 o ) o0f BEEH P M99 it x 100%
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8, DABW{A, HANEE REERK ., HHERA
MR AR A URLR G B, REIK A REALAER 5 A~
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2 #XR PRI R FIREZE . AG490 2H 1 OD {48823 P B4

2.1 HRBHRIEZHIiERT A549, SPC-Al {AREIE 5
%M FRI1IRE/R: T AS49 4048 h )5,
BB RIS . Al , AG4904H, A4 OD {1
s o B R (P < 0058, P < 0.01); T
AS49 ML 72 h 5, HRIGAT R 4 . AG490 41 |
JFTAEAZH B OD 4525 A 6 FRAL R (P < 0.05 3 P <
0.01), 245K E/R: TTSPC-A14HL48 h )5,

FEAR(P <0.05); TTSPC-A140/172 h)5, AG490
20 EAZE Y OD B4 S N FRAEREAR (P < 0.05 5§
P<0.01), RUHRMRTATINH AS549. SPC-A1 41k
3 E L B0 AS49 4 B9 B8R A T SPC- A1 4
JiL, L BEFR il B 24 M AL BER [] A RE K, T
VEFHZ WSS, 48 hVE FIRSCRE T

F=1 KBRS 24 I Xt A549 £ A 5 i 22

Table 1 Effect of Fufei Jian—containing serum on proliferation of A549 cells (x£5)
13 T1i24 h 148 h TH72 h
OD i iR (%) OD f& ik (%) ODfH mHE (%)
75 IR R 1.02 +0.02 0 1.59 +0.03 0 2.24 +0.06 0
TR 20 0.97 +0.02 5.29 +0.04 1.34 +0.05" 15.8 +0.02 1.97 + 0.08 12.3+0.01
TR IR = 7 F 21 0.91 +0.04 10.6 £ 0.01 1.25 £ 0.04" 21.3 +0.01 1.82 +0.00” 18.6 + 0.04
AG4904] 0.88 + 0.02 13.9 +0.03 1.19 + 0.06% 25.4+0.04 1.67 = 0.06% 25.0 = 0.07
AAZH 0.87 £ 0.03 14.9 + 0.02 1.21 +0.05" 23.3 +0.03 1.61 +0.05% 27.9 + 0.06
DOP<0.05, @QP<0.01, H25HXHRA A
F2 HKMBIEZME SPC-A1 4RI 5H I 0E
Table 2 Effect of Fufei Jian—containing serum on proliferation of SPC—-A1 cells (x+s)
o F1i24 h T-Hi48 h THi72 h
OD{H miE (%) oD ff M= (%) OD i miE (%)
25 X IRGE 0.85 +0.03 0 1.46 + 0.04 0 2.07 +0.06 0
FRIGRTIC ) 2 0.80 + 0.02 5.1+0.03 1.28 +0.03 12.0 £ 0.02 1.94 + 0.04 0.06 = 0.06
It JT 2 71 2 0.73 + 0.03 13.0 £ 0.03 1.14 £ 0.04" 21.8 +0.01 1.84 +0.05 11.1 £0.01
AG4904] 0.70 = 0.01 16.9 +0.02 1.15 + 0.06" 21.0+0.04 1.55 +0.04* 25.4 +0.03
JIfgze kS| 0.71 = 0.02 15.5 +0.03 1.24 +0.03 15.0 £0.03 1.60 = 0.06" 22.7 +0.04
DP<0.05, @P<0.01, 525X ML LA

2.2 RIS ZAMEXT AS49, SPC-Al ZAREITERS
Fgghm  [E 145 RN RIMRTE R4 . AG490
2 IAAZH AL FE AS49 . SPC—-A1 4RI 24 h )5 %)
JRAKIHBA ., Y8R R AN 2, 17 25 1 6 R A )
JRIXARAE . ASA94fffL, S5 FIXTIRAL b, $RAf
B . mRl ], AGA904H . 44 20 i T # BE
BB E, 2RYARITEZEL(P<001);
SPC-A1 4L, 525 X BRAL Hea, Bl jil e 351 i
ZH . AGA90 41 . A ZH 1) 4 it S B B S 2 U 45
W, ZRAESIHHE(P<0.01), RPN
AL A549 . SPC-A1 4 HTHS .

2.3 HKETRIEZHMERT AS49, SPC-Al fAMEZE
BRI K245 R ASA9IHE, 525 H
PR LA, FRAGRIAG ., SR, AG49041,
AT 2 200 e 8 A i B R /b, 2RI Gt
BEX(P<0.01); SPC-A1ZHM, Has X IRA
B, HWRTE R AL . AGA90 41 . A ZH 1Y 4 it
TR R RENR, ZRA%TFEL(P<
0.01) . Wkl Fi 47 n] ] A549 . SPC-AT 4fi fifg
M

2.4 FREHRIE 25 I 7E XF AS49. SPC-Al 4 A
Cyclin D1, CDK4 EBFREHF MM K 345K W
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Figure 1 Effect of Fufei Jian—containing serum on migration of A549 and SPC—A1 cells
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A. Transwell (F285256 ;s B. AS49 4T A HEE (x +5); C.SPC-A14HAEITAEEE (x +5) 0 a. 25X ; b, Hlini{E] &

;o FRIMRTEFIE; d. AG4904H ; e. JITEAZH
DP<0.01, 525Xt B4 L

B2 HKEAIEZMEX A549, SPC-A14AERAIEIN
Figure 2 Effect of Fufei Jian-containing serum on invasion of A549 and SPC-A1 cells

N ASA9 A, Has X IR b g, R AMTREAR
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CDK4 #E 1R R L, ZRHa5%1EE
X (P<0.058P<0.01); SPC-A14iffd, H525HXT
PRZH LA, #RAFALAC . mifladl, AG4904H . i
FAZH Y Cyclin D1, CDK4 25 11 2 15 /K- 14 B 8 [%
ik, ZRARITFEX(P<0.058P<0.01), #
HH Al AT BB a4 Cyclin D1, CDK4 (33X,
i A549 . SPC-A1 4HMu MR 285475 .

2.5 HREHRIRZHIMEXT AS49, SPC-A1ZBBEISTAT3,

p-STAT3ByZ M K445 R E7R: A549, SPC-Al
Y45 2H STAT3 RIkKF- i, 22w B Tesiit#
B (P>0.05) . AS49 4L, kil Bl & 7] & 4
AG490 41 . NFTA[I£H (1) p—STAT3 3635 /K -5 %5 1 *t
TR W REAG, 2RI A S #E (P <0.055
P <0.01); SPC—A1 ZH M, ki 5 & 50 &2 41
AG490 21 . WIEAZH iy p—STAT3 FE ik K 5525 1 %
HEZH T B A, (LR i AT 3 71 o 2 22 S o e 32
F(P>0.05), FWIHK i fiA] G838 £ #0 7] STAT3
iR AL, U AS49. SPC-A1 40 1Y 1= 225 4 fiE
1, XF A549 4 A0 A
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FihE (x +5); By CDKAMIXFRIAE (v +5), a. 25 HXIELL; b, HAEURFIELL; o PATRIEFIE; d. AG4904; e. JI4AZH
DP<0.05, QP <0.01, S52sFAxF R i
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Figure 3 Effect of Fufei Jian—containing serum on protein expression levels of Cyclin D1 and CDK4 in
A549 and SPC-A1 cells
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Figure 4 Effect of Fufei Jian—containing serum on the protein expression levels of STAT3 and p—STAT3 in
A549 and SPC-A1 cells

2.6 AREHRIXY Lewis /MRS EBER . it
BRI K5, RIGIREIR: PRIFRL. =
7o 2H REAZH Lewis fi7 88 /)N Bl e ot A AU 241 )

WIH/NP <0.01), 93RSk 46.81% . 78.72% .
76.60% ; TRIGRIEFIEA . EALL A Il s R 451
BRI ZH B B0 (P < 0.01), MG R4l
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VR ARG 22, Il ERAE A IR e R /N Y s B
Mt KARIE SR RIE A MOE i, 2 m20IR
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Figure 5 Comparison of the Xenograft tumors size in
Lewis tumor—bearing mice of various groups

Cyclin D1, CDK4 & R IEKF-HIREIR (P < 0.05 5%
P <0.01), FHAHRNMRTATME] Lewis fif s /)N BRUES A
Je A ML

*3 HdlewisTE/NRBEBEK, MEBBELLR
Table 3 Comparison of the Xenograft tumors growth and lung metastasis in Lewis tumor—bearing

mice of various groups (x+5)
51 TR (g) PIIE (%) kRS S5 (4) It R A2 (%)
e 0.47 +0.07 — 6.12 + 1.06 —
FR T R 12 0.25 + 0.05" 46.81 6.07 +0.35 0.82
FR I AT = 77 2 0.10 + 0.04” 78.72 436 +0.57" 28.76
12 0.11 = 0.06" 76.60 4.05 +0.76" 33.82

DOP<0.01, SR A

d. JiEAZH
El6 HRAHRINT Lewis fa778 /)N BRUAT AR5 ER AL 25 2 O 22
(HEZf, x100)
Figure 6 Effect of Fufei Jian on the pathological

features of lung tissue in Lewis tumor—bearing mice of
various groups (HE staining, %100)
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Figure 7 Effect of Fufei Jian on the protein expression levels of Cyclin D1 and CDK4 in Xenograft tumor tissue from
Lewis tumor—bearing mice

) o
i ax

o BTG b. BB 2

==}
IS
<

)
.

p—STAT3 [ TOD i
_ %)
=

H d. i a b ¢ d

A. p—STAT3 FHPEANIS3 15 (Fs 4R 28Uk, x200); B. p-STAT3 FIOD(H (x = s) . a. BIRIZE; b, $RATAURFELL; o FRbl

FUmE R d 0L
DP<0.05, @QP<0.01, S i

B8 RAFIXT Lewis T/ NR B EEE L p-STATI FRIZMF M
Figure 8 Effect of Fufei Jian on the protein expression level of p~STAT3 in Xenograft tumor tissue from Lewis tumor-
bearing mice
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