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(Abstract] Objective To study the tumor inhibitory effects of Sanchong Tongluo Sanjie Formula (SCTLSJF) on Lewis lung
cancer mice and its regulatory effects on the mitogen—activated protein kinase (MAPK) signaling pathway. Methods A total of 48
C57BL/6 mice were selected, and six of them were randomly assigned to the blank group. The remaining 42 C57BL/6 mice were
used to establish the Lewis lung cancer-bearing mouse model, and were then randomized into model group (normal saline), positive
control group (Cisplatin Injection 2 mgkg), low—dose powder group (SCTLSJF powder 045gkg), high—dose powder group (SCTLSJF
powder 1.8 gkg), low—dose powdert+cisplatin group (SCTLSJF powder 045 gkg+Cisplatin Injection 2 mgkg), low—dose decoction group
(SCTLSJF decoction 39 gkg), and high—dose decoction group (SCTLSJF decoction 15.6 gkg), with six mice in each group. Samples
were collected 14 days after administration. The tumor suppression rate and tumor—free body mass were calculated. HE staining was
used to observe the pathological changes of the subcutaneous xenograft tumor, lung tissues, and liver tissues; PCR was employed to
determine the mRNA expressions of extracellular regulated protein kinases (Erk), hypoxia inducible factor-lae (HIF-1at), p38 protein
(p38), vascular endothelial growth factor A (VEGFA), c-Jun N-terminal kinase (JNK), and matrix metalloproteinase 2 (MMP-2) in the
subcutaneous xenograft tumor, while Western blot to examine the protein expressions of them. Results (1) Compared with the model
group, the xenograft tumor mass in the positive control, low—dose powder+cisplatin, and high—-dose powder groups was lower (P<0.05).
Compared with the low—dose powder group, the xenograft tumor mass was lower in the high—dose powder group (P<0.05). Compared
with the positive control group, the tumor—free body mass was higher in all pure Chinese medicine groups and model group (P<0.05).
(2) The HE staining of lung tissues showed that the low—dose powder+cisplatin group exhibited a higher degree of tumor cell
necrosis; in all pure Chinese medicine groups, nuclear division was rarely observed, and the number of tumor metastases was lower
compared to the model group. The HE staining of liver tissues showed that no significant tumor lesions were observed in the low—
dose powder+cisplatin and positive control groups; the tumor metastasis foci in the high—dose powder and high—dose decoction
groups were relatively small in volume. (3) Compared with the model group, the mRNA expressions of Erk and p38 in the
subcutaneous xenograft tumor tissues in the other cancer—bearing groups decreased (P<0.05). The expression of JNK mRNA also
decreased in the low-dose powder+cisplatin, low —dose powder, low—dose decoction, and high—dose decoction groups (P<0.05).
Compared with the positive control group, the low—dose powder+cisplatin group and all pure Chinese medicine groups showed a
decrease in JNK mRNA expression in the subcutaneous xenograft tumor tissues (P<0.05). (4) Compared with the model group, the
protein expression level of Erk decreased in the positive control, low—dose powder, and high—dose decoction groups (P<0.05), the
protein expression levels of p38 and HIF-la decreased in the positive control, low—dose powder+cisplatin, low—dose powder, high—
dose powder, and high—-dose decoction groups (P<0.05), and the protein expression level of JNK decreased in the other cancer-bearing
groups (P<0.05). Conclusion SCTLJSF has certain inhibitory effects on Lewis lung cancer in mice, with the high—-dose powder group
showing the superior tumor inhibitory efficacy. The mechanism may be related to the inhibition of MAPK signaling pathway.

(Keywords]) Lewis lung cancer cells; Sanchong Tongluo Sanjie Formula; lung cancer; mitogen—activated protein kinase

signaling pathway; tumor inhibitory effects
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Table 1 Primer sequences

HEH 44 R ST (5-37) 519K bp
Erk  Erk E[f:TGCTGAAGCGCCATTCAAGT 20
Erk S [f]:CTTACACCATCTCTCCCTTGCT 22
p38  p38 IE[:GCATCATGGCTGAGCTGTTG 20
p38 JZ[f:GAGATAAGCAGGGGGTGTCC 20
JNK  JNK IE[f] ;: CAGCCGTCTCCTTTAGCACA 20
JNK JZ[] ; TGTATCCGAGGCCAAAGTCG 20
JNK IEJf] 2;CTTCAGAAGCAGAAGCCCCA 20
JNK JzJi) 2: TGTGCTAAAGGAGACGGCTG 20
MMP-2  MMP-2 iE[#:AACGGTCGGGAATACAGCAG 20
MMP-2 JZ [fl:GTAAACAAGGCTTCATGGGGG 21
HIF-la  HIF-Ta IE A ; CGCCTCTGGACTTGTCTCTT 20
HIF-la J2 7] ; TCGACGTTCAGAACTCATCCT 21
HIF-Ia IE[A 2; TGGACTTGTCTCTTTCTCCGC 21
HIF-la JZ 7] 2: TTCGACGTTCAGAACTCATCCT 22
VEGFA  VEGFA iE [ ; TCGAGGAGCACTTTGGGTC 19
VEGFA J2 1] ; CTTGGCGATTTAGCAGCAGA 20
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BRUE 16 S D R AR, A 11 R,
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Table 2 Comparison of subcutaneous xenograft tumor
mass, tumor suppression rates, and tumor—free body

mass among various groups (xs)

51 n KRBT ERI%  FREIRBTR e

HEARIZH 6 7.79+2.43 — 20.40+2.00

PP X FR 21 4 2.76+0.924 64.57 17.17+2.924
WO HliEA4] 5 3.27+0.934 58.02 19.01+1.30

ORI e 2H 4 8.02+1.87°* 296 21.23+1.88%

O A 2 4 5.11£1.51% 3440 20.24+0.52%

BN iS¢ i) 5 7.35+2.40%* 5.65 20.64+2.88"

RNl e 6 6.28+1.94°* 1951 21.34+1.67%

TR SR AL, 4P<0.05; 5 FHMEXT IR ZH A L, 2P<0.05 ; S5 HL5)
BT TR EE , *P<0.05 5 S5 IR AI 4L ., *P<0.05,
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Fig.1 Histopathological comparison of the subcutaneous xenograft tumor tissues in the mouse

right axilla among various tumour—bearing groups (HE staining,x400)
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Fig.2 Histopathological comparison of mouse lung tissues among various groups (HE staining, x200)
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Fig.3 Histopathological comparison of mouse liver tissues among various groups (HE staining, x200)

I 4] HIF-1a mRNA ik T % (P<0.05) ; #57)
A4 VEGFA mRNA ik (P<0.05), 5
P X B AR L, IR AR R 22+ A 20 BRI AR R) 1
4 ORI R L2 AR B A R e e 2
JNK mRNA 35 R [ (P<0.05) ; B i ) & 2
FUEFI A 77 =R 4 MMP-2 mRNA #iAT
[ (P<0.05) ; BGRIFAE4] VEGFA mRNA ik T
(P<0.05) . SECFMGIHE+ AL Hb , BORMGR] &
ZH VEGFA mRNA ik T (P<0.05) , 5 EGAMH
UM, SO R R = AR R AL 75 )
4 VEGFA mRNA FGXTRE(P0.05) . 5 HGH =)
A, AR 4] INK mRNA &5 TR (P<
0.05), PEILEE 3,
3.5 HEEHNRE THBEBAR Erk p38,INK,
MMP-2 HIF-1a, VEGFA BB B RiZKFELLE
SRR AR L, BHPEXT R ZH | BGAMIK ] & 4L

R 2 Ek 85 3RIA IR (P<0.05) , 1 ML
T Erk 8 AR IETHE (P<0.05) ; 3757 % 4 41
(AR ZH p38 HIF-1a 25 FAFGA FFE(P<0.05) ;
BELPE X6 A ZH BRI R 2 37 70 s 77 4 24 MMP-2
HHFRIBTHE (P<0.05) s HAYS A g 2 INK HH &
R T (P<0.05) 5 FHAA: X HRZEL | BIGRIAIG ) He 4 A
FIElEL] VEGFA 3 H#1K T FE(P<0.05) . 5 BT
X BEZH AR EE , BRI R+ A 4 Erk JNK 2R TR
JKFTHER (P<0.05) , MMP-2 HIF-1a 35 135K F T
[ (P<0.05) ; HIGRIE 77 it 41 MMP-2 25 [ kKTt
T (P<0.05) ; BRI A4 Erk p38 JNK 2K 1 #3A7K
TR (P<0.05) , MMP-2 £ [ 357K F FFE(P<0.05) ;
VFREFIE4H Erk p38 JNK HIF-1a \VEGFA EH#
KIK TS (P<0.05) , MMP-2 2K 14 %3k K - TR (P<
0.05) ; %7 m 720 Erk . p38 JNK VEGFA & 43
RIKFTHE (P<0.05) o 5 GRS+ LA E

xR3 BEEANMRE TBEBAES Erk, p38 JNK MMP-2 HIF-1a \VEGFA mRNA RiAE LB (v+s)
Table 3 Comparison of mRNA expression levels of Erk, p38, JNK, MMP-2, HIF-1a, and VEGFA

in the subcutaneous xenograft tumor tissues among various tumor—bearing groups (xs)

413 n  Etk/lGAPDH  p38/GAPDH  JNK/GAPDH MMP-2/GAPDH  HIF-1a/GAPDH  VEGFA/GAPDH
AL 6 2.04x097 1.75+0.80 0.700.16 2.20+1.38 2.00+1.04 0.78+0.57
P XS B2 4 1.09+0.074 0.96+0.044 0.82+0.13 3.13+3.72 1.38+0.30 0.88+0.21
FBORIIG A 2 + U 2 5 1.1720.284 0.85+0.144 0.3120.1242 1.87+0.95 1.49+0.23 0.88+0.22
AR 2 4 1.2740.174 0.68+0.134 0.37+0.074> 1.32+0.51 1.09+0.114 1.41+0.3342*
fiGilt=plbedtl 4 1.0420.144 0.77£0.214 0.51£0.31° 0.60£0.31% 1.10£0.314 0.73£0.10"
R s 5 1.2120.104 0.7020.194 0.27+0.084°® 1.05£0.23% 0.92+0.174 0.71£0.26*
DAl 6 1.35+0.364 0.84+0.154 0.42+0.0544 1.13+0.73% 1.530.68 0.70£0.23*
T S BRAMIEL, 4P<0.05 ;-5 IR IRALAT HE , ©P<0.05 ; 5 HHGRME A+ IBALLAT HE , *P<0.05 ; S5 HIGRHIR R AL ZHAT EL , *P<0.05 5 5 HIGH] i 4

AR, "P<0.05,
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x4 BEEANRE TREBAES Bk, p38 JNK MMP-2 HIF-1a 1 VEGFA & A RIZKFLLE (x2s)
Table 4 Comparison of protein expression levels of Erk, p38, JNK, MMP-2, HIF-1a, and VEGFA in

the subcutaneous xenograft tumor tissues among various tumor—bearing groups (x+s)

2051 n Erk/B-actin p38/B—actin JNK/B-actin MMP-2/B-actin HIF-1la/B-actin VEGFA/B-actin
FRIZ 6  1.0120.05 1.84+0.11 0.38+0.01 0.30£0.03 0.65+0.04 0.83+0.19
FHAE X R ZH 4 0.83+0.084 0.94+0.104 0.22+0.024 0.46+0.054 0.51+0.044 0.27+0.214
BRI -+ IR 2H 5 0.98+0.07% 1.07+0.094 0.33+0.014% 0.33+0.04% 0.42+0.034> 0.55+0.17
AR 2 4 0.80+0.044* 0.83+0.104* 0.23£0.014* 0.68+0.0642* 0.46+0.044 0.22+0.214*
oA E A 4 0.98+0.042% 1.44+0.1042%%  0.27£0.014%**  0.34+0.05%* 0.48+0.034* 0.37+0.164
Bl IS0 =i 5 1.1420.07A%%®  168+0.14%*® 0270014 0.30£0.04°" 0.61+0.04°**® 0.70+0.18>"®
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