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Effect and mechanism of Tianfoshen Oral Liquid on proliferation of A549 cells in
vitro and in vivo

ZHANG Dan-dan, ZHAI Yun-liang, JI Fang, ZHANG Ya-yun, XIA Yang, LI Quan, WANG Heng-bin
Lei Yun Shang Pharmaceutical Group Co., Ltd., Suzhou 215009, China

Abstract: Objective To investigate the effect and related mechanism of Tianfoshen Oral Liquid (K#Z I0AR®) on cell
proliferation in A549 cells and lung cancer mice transplantable tumor in model animals. Methods Cell Titer-Glo assay was used to
detect the inhibitory effect of Tianfoshen Oral Liquid on proliferation of nine different gene mutation phenotypes of lung cancer cell
lines; Flow cytometry was applied to determine the effect of Tianfoshen Oral Liquid on cell cycle and apoptosis of A549 cells;
Western blotting was used to explore the effect of Tianfoshen Oral Liquid on expression of proliferation-related proteins in A549
cells. Nude mice were sc A549 cells to establish nude mice xenograft tumor model, the effect of Tianfoshen Oral Liquid on growth of
subcutaneous xenograft tumors in mice was investigated. Results Tianfoshen Oral Liquid inhibited the proliferation of A549 cells,
with dose-dependent; Tianfoshen Oral Liquid blocked the A549 cell cycle in Go/G1 and G2/M phases (P < 0.05, 0.01), and 1%
Tianfoshen Oral Liquid significantly induced apoptosis of A549 cells (P < 0.01); Tianfoshen Oral Liquid significantly inhibited
epidermal growth factor receptor (EGFR), Raf, mitogen extracellular signal-regulated kinase (MEK) and extracellular regulated
protein kinase (ERK) protein phosphorylation levels (P < 0.05, 0.01), showing a dose-dependent. The results of in vivo experiments
showed that 2.25 mL/kg Tianfoshen Oral Liquid had a significant inhibitory effect on tumor growth in nude mice transplanted tumor
models (P < 0.05). Conclusion Tianfoshen Oral Liquid has a significant inhibitory effect on growth of A549 cells in vivo and in
vitro, and its mechanism may be related to the inhibition of EGFR activity and down-regulation of Ras/Raf/MEK/ERK signal
pathway expression.
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160 s F1 XBBORGRTEIFEAMIZENIIEIER (n=2)
140 - B : 22%6 Table 1 Inhibitory effect of Tianfoshen Oral Liquid on
S ¢ NCI-H1299 proliferation of different lung cancer cell lines (n = 2)
# © NCI-H23
o “gmgggs Ak R 1Cs0/%
pesiug -
@ ¥ NCI-H157 Calu-6 p16|NK4 ﬁ“ﬂ%ﬁi 0.107
= © NCI-H1792 A549 K-Ras 4% 0.013
NCI-H1975 NCI-H1299 N-Ras 548 0.012
] Sewemr vt NCI-H23 K-Ras J7% 0.024
0.0001 0001 001 01 1 10 s
5 R% NCI-H460 K-Ras 748 ) 0.030
_ NCI-H2228 EML4-ALK fifi & 0.084
1 X5 0OBk&*T AN ik 4 A S A A N HI1E A NCI-H157 P53 345 0.041
Fig. 1 Inhibitory effect of Tianfoshen Oral Liquid on NCI-H1792 K-Ras 7745 0.062
proliferation of different lung cancer cell lines NCI-H1975 EGFR (T790M, L858R) 0.079
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Z R Go/Gy HAZH M 2 21 (P<<0.0D), Tfi

0.060%. 0.125%. 0.250%. 0.50% K {# 2 1 AR 4
G2/M HAZH M 214 (P<<0.01), FHMRIKEER K
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T B2 i 0.06% (1) K 2 H IR fe 8 W Y [ i
A549 Al T Go/M BH, FF R EAH M
3.3 XEBESOMRRKN AS49 AAET-RISN
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YR ERE FRIET. . SXTIRALAEL, HRIgn i
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REO-HL.in: Red fluorescence
B2 XRHSOMRKRT A549 4BHE ERRING

Fig. 2 Effect of Tianfoshen Oral Liquid on cell cycle of A549 cells
F2 RBSOMRE A549 WAEFEIHISHRIFM (X+s,n=23)
Table 2 Effect of Tianfoshen Oral Liquid on cell cycle distribution of A549 cells (x s, n=3)

ZH 5] HE/% Go/G1 S G2/M

X e — 52.08+1.04 27.67+1.01 20.25+1.98

K5 DR 0.030 65.55+1.25" 17.77+0.96™ 16.69+0.57"
0.060 46.86+1.97 21.92+0.70™ 31214127
0.125 45.04+1.44 21.71+0.57" 33.254+0.87"
0.250 41.89+1.78" 20.49+0.77" 37.62+1.03"
0.500 41.0541.23" 15.75+0.65" 43.2140.58"

S5xHRAE: "P<0.05 *P<0.01, ¥ 3[H

"P < 0.05 ™P < 0.01vs control group, same as table 3
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of R 0.01% K 2 DRI 0.10% KM 2 FIRIK 1.00% K 2 1 i
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Yellow Fluorescence (YEL-HLog)
3 XRBESOBRRY AS49 MAET-HIRN
Fig. 3 Effect of Tianfoshen Oral Liquid on cell apoptosis of A549 cells
3 XHESOMRKEXT AS49 AAT KRN (X+s,n=3)
Table 3 Effect of Tianfoshen Oral Liquid on cell apoptosis of A549 cells (X + s, n=23)
2 =% HHAET /% e R T2 /% BT R%
X e — 2.95+0.65 5.964+0.97 8.91+0.36
Kz ORI 0.01 2.8840.59 4,63+0.59 7.51+1.16
0.10 1.97+1.74 13.86+1.61"" 15.83+3.34"
1.00 157+1.12 85.59+2.23" 87.17+1.12"
T (P<0.05), RHAEIKEMRHZS OREKRREY 7 RS DRGNS EE 5 8% Ras/Raf/MEK/
5 ABA9 T, H R EAMINE, ERK BRI IIATTER .. HeM%E T 05%K
34 RHBOMRKXT AS49 MMIEEMHXERARIE S DR EE A549 4HJIAS [F]I [A] SO 2 40 S
A S G EGFR. Raf. MEK. ERK & (1R

N T B TRS BURRIAE I ALE], A RIIER, 2R 4-A B, 0.5% R B2 DIk

-EGFR
A eap
2.0
p-EGFR | —— =]1.75X10° g
p-b-Raf | — 18.60 X 10 § 15
P-MEK[—— — — — — — —J450x10° 5, o
P-ERK [mm——— — — —j420x10¢ =™
p-actin | — ——— |4.30x 10¢ ;é[{o.s
0 10 2030 45 6090120240 t/min 0 | A
0.5% KM 2 Hii 0 — 2400 — 2400  — 2400  — 240 t/min
0.5% Kl 2 F IR
B
EGFR | |1.75% 108
p-b-Raf | S c— — |8.60><104 "
b-Rat | |s.60x 10¢ @
p-MEK | —— ———— —— |4 50x10* jgn
=
MEK | —— — — —— |450x10¢ 51
&
p-ERK | |4.20% 10¢
ERK | —— |4.20x 104
B-actin l |4_3o><104 K2 ORI %

% 0.001 001 0.1
KM% 1 BRRI%

A-0.5% K M2 DIRIEAE A F N %) A549 4N IEFEAHOCE ARILRII  B-AFEFIERHZ OIRIBNT A549 41l FEAH G AR RIS
x4l "P<0.05 “P<0.01

A-effect of 0.5% Tianfoshen Oral Liquid on expressions of proliferation-related protein in A549 cells at different time B-effect of different doses of
Tianfoshen Oral Liquid on expressions of proliferation-related protein A549 cells *P < 0.05 P < 0.01 vs control group

B4 REBSOMRKXT AS49 4FIEEMEXERRIAMFIE (X+s,n=23)
Fig. 4 Effect of Tianfoshen Oral Liquid on cell proliferation related protein expression in A549 cells (X + s, n = 3)
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I ERK WEGEE M KB RR A K-, FF BAFAE—E 1)
FIEAHIRNE,  H 0.1% K B2 DR H i B2

(P<<0.05. 0.01), KW RMZ 1 IRE ] AS49 4l
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Wil 5 MK 4 Fow, 4525 48d i), S5EAI4H
LA, K2 D Rs . K712 (4.50. 2.25 mL/kg)
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R0 R R A A R A R e A K 2 B — e (14
HIVER, IR 5> AIAH] 27.7%. 36.7%; SHAIAH
FeAL, RS 0 R 4/ B o & Yl 35 P A1
(P<<0.05).

A 26 - i B
25 = A2 ORI 4.50 mL kg™ o
> - R Z ORI 2.25 mL kgt b
i 24
] i
K 2 £
ﬁ o
22 2
P B S S S —
1 8 15 21 26 33 40 43 48 MR 450 225
t/d K% IREI(mL kg™
C ) ‘3 ‘ @
~umw.lm;}:z.«\'.'.ajs.qmqnn]n
- B © a2 3 4
150 = R 1R 4.50 mL kgt
= = RS ORI 225 mL kg
£ 100
Eé
&
E 5
=

19 21 23 26 29 33 36 40 43
t/d

A 450 225

K% DRI (mL kg™

ERRIA S "P<0.05
*P < 0.05 vs model group
B 5 XHESORBERBEERLAERE (A B). MEAEFR (C) MAERE (D) AIFM (X+s,n=6)
Fig. 5 Effect of Tianfoshen Oral Liquid on body weight (A, B), tumor volume (C) and tumor weight (D) in nude mice

transplanted tumor mode (X +s,n=6)

® 4 RBSOBREXNRRSEERI MBS R0

(X+s,n=6)
Table 4 Effect of Tianfoshen Oral Liquid on tumor
inhibition rate in nude mice transplanted tumor mode
(x+s,n=6)
A5 FIE/I(mL kgD g R 1%
R — 0.13+0.02 —
RS 4.50 0.09+0.03 2171
2.25 0.08+0.01" 36.70

HRAA S "P<0.05
*P < 0.05 vs model group

4 g

RS ORIRIE T R B ESFH R BUR AT K
WG R SR, AR S 45 H PR AK T -
AR, 1 % 25 BRAT ST RIG R FE 3R W K ik 2 1 iR
S AR N I B AR A |
M5 AT R (s E R, TR R FH il ) va
JTREVRIFHINCER, Retsitm B i Thee, o
e U Ao S8 PRI ACRE IR R ARV R it Ah, R
2 ORG-S AT 2516 F AT AR AL T 51 RS AN R



- 6574 «

¢EH 202411 H H52% H21#  Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

N, IEBIBEHORTE RN, SN IR LB N 72
BRTYR YT /NG B it 1) P s 2001, (R AR AL
1l A [ B o ASHIE S ad e A M S B S 4 T
WEER A2 1 RN O A (7] 5 PR 5% S Y 14 e
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A BN M A 22y 24 B 3T & A W AR AF I Rk, T
S J A 2 % 5 S0 B 2 e 3 T R R, S
AS49 4 3t — 25 1347 24 e ) AR 24 B 9 TR, K
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(0.06%~0.50%) I LA BH i H 21 i 5 3 T~ Go/M 1A,
e AR R I 0.1% 4 K 2 1 IR AT DABA B4 5
ASA49 4 i H IR HA R T, $ R R 2 O IR AT el
ok B 5 20 L D R 5 4 O Tk B B 1 o

EGFR & — i B A I S0 IR iy vi% P 1) J 55 T 2
A, 75 NSCLC i RARAS, HIRAR 5 FHMEE
G TR T S sk P O S i R A 1 J R
EGFR /& HHT NSCLC #E[m] 57 A e B L 1) £
Z—, EGFR B/ UMK AN T, HEE
M2 i8IS EGFR Bk AR & [FIJ6 — AL Bl I — 5%
1A S Sk, AN 51 AL AR P38 ) 2 I S Y
Ras/Raf/MEK/ERK-MAPK il EGFR /31T
WEA 5 i b A B B H A S iz pd g A, H 3
EYE AN AR A, b, TR AR
Wi2Eid RSB, 24 Ras OGS, 2R IO Ry i I
AR T Raf WG, HEOk T — RIIEA B
BOS ARG, BERRILA) Raf AIiEik MEK AJ#E—
H¥GE ERK, 351k ERK M Ras-Raf-MEK-ERK &
G E, FERBEMEARN, IR AR
HEOE I E A D1 (Cyclin D1). Fifi p27 3
PRI AT SO R A s 5, RIS Rt o8 B
MEZHAE 2 (B-cell lymphoma 2, Bcl-2) Alf&E4H
il 4 1% -1 (myeloid cell leukemia-1, Mcl-1) %1,
a2 8 4 O T4 R i 3o R S
NSCLC [k AE K e A H5 H 2 1)/ FHIST, Western
blotting 4% H R, KAk Z DRI AEWE HIH] EGFR ¥
PE, I A HE N IHE SIEE  Raf. MEK DL ERK
EEAMBERI KT, HABR400 45 min RHER &
5o EH UG AE T K B 2 1 IR R 1A Ry e g ik
] EGFR 351, F#K Ras/Raf/MEK/ERK 155 if

AR S HE 1 OB AL KT, 5 S 4R A 3 B AT
SO T, TR AR ROR -

H AT, B RS MR Y )z S TP
FUBE . USRS . . BRI e S R 2
Wit ii iz Hpee-10, BUEIZH AT HATE Lewis fifidi /N B A%
MR |, RIS O R ELE 2.25~4.50
mL/kg o SR BCR IS, S 1 a8 G A /)N B A A
P IEAEAN 25, ASHIE U R FH EYE BALB/C #R
SRR At ABAQ 2 3T AR BRURS AR AR AL SR VA
R DRI (2.25. 4.50 mL/kg) %t A549 4l jifd ¥
WA HTMRENE, 4R ERIGHE (2.25 mL/kg)
IR DR REBEHI 5] AS49 4 A% HE R A5 7 1)
e i AR

gi b, RN R IR S LRI AB49
i B A BoMoRE 1, W] RSB i 5 4 ) AR
FYHH I TR AN ASAQ AN ARIEEE, EFIHLH]E T
L EGFR HiEME. N Ras/Raf/MEK/ERK 15
GIHPERILE K. AT ARBS DRI AR T
PR Va7 B B T SR A T R S

FBAR ALY BPREAEAZFR
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