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Abstract: Background: Kanglaite® injection (KLT) exhibits anti-cancer activities in a variety of cancers. The main
ingredient is the traditional Chinese medicine Coix seed oil, which has been previously used in the adjunctive
therapy of cancer in China. The PI3K/Akt/mTOR signaling pathway be able to progress cell survival and proliferation
in various cancers. PTEN (Phosphatase and tensin homolog deleted on the chromosome 10) is a major inhibitory
controller of the PI3K/Akt/mTOR signaling and a critical cancer-suppressor protein. In this study, we examined the
mechanisms underlying the effects of KLT in pancreatic cancer cells and the potential role of PTEN. Methods: Flow
cytometry and CCK-8 assay were used to examine apoptosis and proliferation, respectively, of PANC-1 cells. RT-PCR
and western blotting were performed to measure the expression of genes and proteins, respectively, in the PI3K/
Akt/mTOR signaling pathway. Results: KLT induced growth inhibition and apoptosis in pancreatic cancer cells, and
these activities were weakened in PTEN-knockdown cells. KLT treatment also resulted in decreased levels of p-Akt
and p-mTOR, along with enhanced PTEN. Conclusions: Our results revealed that KLT can induce apoptosis and sup-
press proliferation of pancreatic cancer cells through the induction of PTEN and downregulation of pAkt and p-mTOR
and the PI3K/Akt/mTOR pathway. Our study shows that KLT could be a potential treatment strategy for pancreatic
cancer that harbors functional PTEN.
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Introduction

Pancreatic cancer is one of the most intracta-
ble cancers in humans, with a 5-year survival
rate that is lower than 5% [1]. In China, about
80% pancreatic patients are inoperable at di-
agnosis because of it can develop impercepti-
ble, therefore, resulting in metastasis [2]. Un-
fortunately, the incidence of pancreatic cancer
is increasing. In the United States, approxi-
mately 33,000 patients died of pancreatic
cancer annually, meanwhile, nearly 37,000 new
cases are diagnosed [3]. Consequently, effec-
tive anti-pancreatic-cancer medicines and th-
erapeutic methods are desperately needed to
improve the survival rate of patients.

In recent years, some traditional Chinese medi-
cine has been used as a complementary and
alternative medicine in cancer treatment in the
United States and Europe [4]. Coix seed, a tra-

ditional Chinese medicine, which is used to
treat immunological disorders, arthritis, hyper-
tension, cancer metastasis and asthma in Chi-
na [5]. Coix seed oil is the main ingredient of
Kanglaite® injection (KLT) [6], which has been
widely used in cancer treatment in China [7].
KLT is mainly used as an adjuvant therapy for
gastric cancer, liver cancer and non-small cell
lung cancer in China [4, 7, 13]. KLT can also
reverse multiple drug resistance of cancers
when combined with chemotherapy or radio-
therapy; furthermore, it can improve the life
quality of cancer patients to some degree and
dramatically decrease cancer cachexy [5, 6].
Some studies have shown that KLT can stimu-
late an anticancer immune response and block
cells at G2/M phase [8]. KLT can also inhibit the
MAPK signaling pathway [9], which can induce
cancer cell apoptosis through downregulating
the expression of Bcl-2 and COX-2 and upregu-
lating the expression of Fas/Apo-1 [4-7, 10-12].
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We also previously found that KLT suppressed
growth and induced apoptosis of pancreatic
cancer xenografts [17]. In addition, we found
that KLT regulates the PI3K/Akt/mTOR signal-
ing pathway by downregulating the levels of
pAkt and p-mTOR in these xenografts.

The PI3K/Akt/mTOR signaling pathway modu-
lates cellular migration, proliferation and dif-
ferentiation processes [14] and studies have
shown that the PI3K/Akt/mTOR signaling path-
way can promote tumor proliferation, angio-
genesis, invasion and metastasis; moreover, it
can prevent cell apoptosis of cancer cells [16].
Many cancers, including pancreatic cancer, sh-
ow dysregulation of this pathway through aber-
rations in these factors or the regulators of this
pathway [15]. The PTEN is a critical negative
regulator of the PI3K/Akt/mTOR signaling path-
way. Indeed, several studies showed that
knockdown of PTEN resulted in increased cell
proliferation and invasion in several cancer
cells, including gastric cancer and pancreatic
cancer cells.

Although many studies have focused on molec-
ular targeted therapies in human pancreatic
cancer that target specific signaling pathways,
no studies have clarified the precise mecha-
nisms of KLT in cancer. In the present study, we
explored the mechanisms underlying the thera-
peutic effects of KLT and the potential involve-
ment of PTEN in these anti-cancer functions in
human pancreatic cancer.

Material and methods
Cell culture and treatment

The human pancreatic cancer cell line PANC-1
was obtained from the Shanghai Institute of
Biochemistry and Cell Biology, Chinese Acade-
my of Sciences (Shanghai, China). PANC-1 cells
were incubated in a 95% air and 5% CO, humid-
ified atmosphere in RPMI 1640 (Gibco, USA),
which supplemented with 1% streptomycin-
penicillin and 10% fetal bovine serum (Hyclone,
USA) at 37°C. Cells in experiments were treat-
ed with 10 pl/ml of KLT (Zhejiang Kanglaite
Pharmaceutical Co., Ltd, Hangzhou, China) for
48 h; cells treated with deionized water served
as controls.

Lentiviral-based RNA interference knockdown
of PTEN

PTEN knockdown in PANC-1 cells was conduct-
ed by short hairpin RNAs (shRNAs) as previous-
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ly described [18]. PTEN and control shRNA con-
structs were purchased from Sigma-Aldrich
Corporation (St. Louis, MO, USA). The PTEN
shRNA construct (TRCNO0O00219043, contain-
ing the shRNA target sequence 5-GTA CCG
GGG GCT TTA ACT GTA GTA TTT GCT CGA GCA
AAT ACT ACA GTT AAA GCC CTT TTT TG-3' for
human PTEN) and the luciferase shRNA con-
struct (TRCNOOOO0OO072247, containing the sh-
RNA target sequence 5-GAA TCG TCG TAT GCA
GTG AAA-3’ for a negative control) were used
to generate recombinant lentiviral particles.
PANC-1 cells were transduced with the viral
particles comprising luciferase shRNAs or PTEN
for 24 h and then cultured in fresh medium.
Cell supernatants were harvested at 36, 48,
60 and 72 h after transduction and then fil-
tered with a 0.45 um filter. The viral particles
were further concentrated by centrifugation at
20,000 x g at 4°C for 2.5 h and then resus-
pended in fresh medium. Lentiviral particles
(shLuc and shPTEN) were used to infect PA-
NC-1 cells with an appropriate multiplicity of
infection in medium.

Western blotting

Western blotting analysis of pancreatic cancer
cells were carried out as previously described
[22]. Cells were rinsed with ice-cold PBS (pH
7.4), and lysed in cold lysis buffer (1 mM PMSF,
1 mM EGTA, 1 mM EDTA, 100 mM Na_VO,, 150
mM NaCl, 0.5 mM NaF, 1% Triton X-100, 0.5%
NP-40, and 50 mM Tris-HCI, pH 7.4) comprising
fresh phosphatase inhibitor and protease cock-
tail (Calbiochem, USA) on ice for 30 min. The
lysates were collected in microfuge tubes and
centrifuged at 12,000 g for 10 min at 4°C. The
supernatants were stored at -20°C or used
immediately. Protein concentrations were ex-
amined by a bicinchoninic acid protein assay
kit (Pierce, USA). Proteins were separated by
15% SDS-PAGE at 80 V for 2 h and transferr-
ed onto polyvinylidene difluoride membranes
(Millipore, USA) at 80 V for 2 h. After hatched in
blocking solution (PBS with 0.05% Tween-20
and 10% non-fat dry milk) for 1 h at 4°C, the
membranes were hatched with primary anti-
body (rabbit anti-PTEN, rabbit anti-PI3K, rabbit
anti-Akt, mouse anti-pAkt, rabbit anti-mTOR,
rabbit anti-p-mTOR or mouse anti-B-actin; Cell
Signaling, USA) at a dilution of 1:1000 in TBS-
Tween-20 (TBST; Sigma, USA) overnight at 4°C,
followed by hatched with secondary antibodies
(1:2000 dilution in TBST; Cell Signaling, USA).
After rinsing, the blots were examined by an
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Figure 1. PTEN knockdown by RNA interference in pancreatic cancer cells.
PANC-1 cells were transduced with viral particles containing PTEN or lu-
ciferase shRNAs for 24 h and the knockdown of PTEN was confirmed by
Western blotting analysis. Left, representative Western blot image; right,
quantification of PTEN protein levels normalized to B-actin. *P < 0.05 vs.
control group (untreated cells).
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Figure 2. Role of PTEN on the effects of KLT on pancreatic cancer cell prolif-
eration. PANC-1 cells lentivirally transduced with PTEN or control luciferase
shRNA were cultured in medium with or without 10 ul/ml KLT. CCK-8 assays
were performed at 24, 48 and 72 h. The growth curves show the mean of
three independent experiments. *P < 0.05, **P < 0.01 vs. shPTEN group.

Apoptosis assays

Cell apoptosis was determined
using an Annexin V-FITC apop-
tosis detection kit (BioVision,
USA) as previously described
[20]. Briefly, pancreatic cancer
cells were collected by trypsin-
ization and rinsed with PBS;
next, 10 pyl Annexin V-FITC (1
mg/ml) and 10 pl propidium
iodide (Pl; 2.5 mg/ml) were
added to the cells and it were
cultured in the dark at 20°C
for 10 min. Cells were analyz-
ed by flow cytometry using a
FACSCalibur (BD Biosciences,
USA), with the FITC signal in
FL1 and the PI signal in FL2.
Cells in the upper right quad-
rant of the FL1/FL2 dot plot
(labeled with Pl and Annexin
V-FITC) were considered in late
apoptosis, and cells in the
lower right quadrant (labeled
with Annexin V-FITC) were in
early apoptosis

RT-PCR analysis

PTEN, PI3K, Akt, and mTOR
MRNA expressions were exam-

enhanced chemiluminescence detection sys-
tem (Amersham International, UK) in accor-
dance with the manufacturer’s instructions.
Protein levels were normalized using B-actin as
the internal standard.

Cell proliferation assays

Cell proliferation was assessed by CCK-8 as-
says as previously described [19]. Briefly, cells
were seeded in 96-well plates at a density of
5,000 cells/well, and then cells were treated
with 10 pl/ml of KLT over 24, 48 and 72 h after
incubated at 37°C for 24 h. Next, CCK-8 solu-
tion (10 ul/well) (Dojindo, Kumamoto, Japan)
was added and cells were cultured for 2 h; the
absorbance was then examined at 450 nm by
a microplate reader (Bio Rad, USA). The cell
proliferation reduction was expressed as in-
hibition rate (%) = (1-treated group OD values/
control group OD values) x 100%.
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ined by RT-PCR as previous-
ly described [21]. GAPDH was
employed as an internal control. Total RNA was
extracted from cells by TRIzol (Invitrogen, USA).
RT-PCR was carried out using the AccessQuick
RT-PCR System (Promega, USA) in accordance
with the manufacturer’'s protocol. The primer
sets were: GAPDH, 5’-GGA GGT GAA GGT CGG
AGT-3’ and 5’-CCT GGA AGA TGG TGA TGG G-3’,
PTEN, 5’-CAG AAA GAC TTG AAG GCG TAT-3' and
5-CGT CGT GTG GGT CCT GAG TGA-3’; PI3K,
5-AGG AGC GGT ACA GCAAAG AA-3"and 5’-GCC
GAA CAC CTT TTT GAG TC-3’; AKT, 5’-TGA AAA
CCT TCT GTG GGA CC-3’ and 5-TGG TCC TGG
TTG TAG AAG GG-3’; mTOR, 5-CTG GGA CTC
AAA TGT GTG CAG TTC-3’ and 5-GAA CAA TAG
GGT GAA TGA TCC GGG-3'. Thirty cycles of
amplification were carried out under the follow-
ing conditions: denaturation at 94°C for 30 s,
annealing at the gene-specific temperature
(55°C for PTEN, 59°C for PI3K, 58°C for AKT,
and 56°C for mTOR) for 30 s, and extension at
72°C for 1 min. The PCR products were exam-
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Figure 3. Role of PTEN in the effect of
KLT on pancreatic cancer cell apop-
I tosis. PANC-1 cells lentivirally trans-
duced with PTEN or control luciferase
shRNA were cultured in medium with
or without 10 pl/ml KLT for 48 h. The
apoptosis rate of cells was analyzed
by flow cytometry; cells in the lower

Percent apoptosis cells

ined by electrophoresis on 2% agarose gel, and
images were analyzed by NIH Image software
(Scion, USA).

Statistical analysis

Statistical analysis was carried out by SPSS
18.0 software. Data were expressed as me-
an = SD. Differences in both parameters were
examined for significance by Student’s t-tests.
Differences among three and more parameters
were examined by one-way ANOVA. A value of P
< 0.05 means a statistical significance.

Results

PTEN knockdown by RNA interference in pan-
creatic cancer cells

To examine the potential role of PTEN in the
cellular effects of KLT in pancreatic cells, we
first generated lentivirus expressing PTEN sh-
RNA. PANC-1 cells were transduced with lentivi-
ral particles containing PTEN or control lucifer-
ase shRNAs for 24 h, and the knockdown of
PTEN was examined by Western blotting analy-
sis (Figure 1). While PTEN expression levels in
the shLuc control cells were similar to those of
control untreated cells (P > 0.05), PTEN expres-
sion levels were significantly lower in the shP-
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v right quadrant were in early apoptosis
and cells in the upper right quadrant
were in late apoptosis. Top, represen-
tative flow cytometry images; bottom,
quantification of apoptotic cells. *P
< 0.05, **P < 0.01 vs. control group
(untreated cells).

TEN groups than the controls (P < 0.05), indi-
cating successful knockdown of PTEN by PTEN
shRNA lentivirus in PANC-1 cells.

KLT inhibition of pancreatic cancer cell prolif-
eration involves PTEN

We next examined the role of PTEN in KLT-
mediated effects on cell proliferation by cultur-
ing PANC-1 cells with or without PTEN knock-
down in the presence of 10 pl/ml KLT and eval-
uating proliferation by CCK-8 assays (Figure
2). KLT treatment induced a strong inhibition of
PANC-1 cell proliferation. In addition, the prolif-
eration inhibition of KLT-treated cells was sig-
nificantly higher than the shPTEN group at
24,48 and 72 h (P < 0.05, P < 0.05, P < 0.01,
respectively). However, in shPTEN cells, KLT
treatment resulted in a reduced proliferation
inhibition, which was similar to levels of the
shPTEN alone group (P > 0.05). Together this
suggests that PTEN is involved in the effects of
KLT on inhibiting PANC-1 cell proliferation.

Effect of KLT on pancreatic cancer cell apopto-
sis involves PTEN

We next examined the effects of KLT on the

apoptosis of PANC-1 cells in the presence or
absence of PTEN using flow cytometry (Figure

Int J Clin Exp Med 2019;12(2):1658-1665
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KLT regulates the PISK/Akt/
mTOR pathway in pancreatic
cancer cells via PTEN

We next examined changes in
the PI3K/Akt/mTOR pathway
in response to KLT treatment
of PANC-1 cells with the pres-
ence or absence of PTEN
(Figure 4). We confirmed that
the expression of PTEN mRNA
in shPTEN cells was signifi-
cantly lower than control (un-
treated) cells (P < 0.05) (Fi-
gure 4A). Interestingly, KLT-
treated cells showed signifi-
cantly higher PTEN mRNA lev-
els compared with control gr-
oups (P < 0.01). No changes
in PI3K, Akt or mTOR mRNA
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levels were observed among
the experimental groups.

We also evaluated the prote-
in levels of PI3K, PTEN, Akt,
pAkt, mTOR and p-mTOR in
% PANC-1 cells treated with KLT
in the presence or absence
of PTEN (Figure 4). As expe-
cted, the expression of PTEN
in shPTEN groups was signifi-
cantly lower than control ce-

Relative protein levels

0O Control

Figure 4. Role of PTEN in KLT-mediated effects on the PI3K/Akt/mTOR path-
way in pancreatic cancer cells. (A-C) PANC-1 cells lentivirally transduced
with PTEN or control luciferase shRNA were cultured in medium with or with-
out 10 pl/ml KLT for 48 h. Expression levels of the indicated proteins were
detected by western blotting (A). Expression levels of the indicated genes
were detected by RT-PCR (B). Protein levels from (A) normalized to those of
B-actin are shown in the graph (C). *P < 0.05, **P < 0.01 vs. control group

(untreated cells).

3). KLT treatment induced a significantly higher
apoptosis rate than control (untreated) cells (P
< 0.01). However, KLT treatment of shPTEN
expressing PANC-1 cells (shPTEN+KLT group)
showed reduced apoptosis compared with KLT
treatment alone. Together this suggests that
PTEN is involved in the effects of KLT on induc-
ing apoptosis of PANC-1 cells.
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,& ponse to KLT treatment was

OshPTEN @shPTEN+KLT ®KLT

lls (P < 0.01). In addition, the
expression of PTEN in res-

significantly higher than con-
trols (P < 0.01). However, the
expression of PTEN in shP-
TEN+KLT cells was unchang-
ed compared with the con-
trols (P > 0.05). While knock-
down of PTEN had no impact
on steady state Akt and mTOR
protein levels, the pAkt and
p-mTOR expression levels in
shPTEN cells were significant-
ly higher than control (no treated) groups (P <
0.05). Notably, KLT treatment cells resulted in
a significant reduction of pAkt and p-mTOR lev-
els compared with controls (P < 0.05). How-
ever, KLT treatment of cells downregulated for
PTEN (shPTEN+KLT cells) did not affect the lev-
els of pAkt and p-mTOR compared with the con-
trols (P > 0.05).
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Discussion

In this study, we used RNA interference to
examine the contribution and role of PTEN in
the cellular effects of KLT on pancreatic cancer
cell proliferation, apoptosis and signaling path-
way responses.

We found that KLT treatment of PANC-1 cells
for 24 h, 48 h and 72 h resulted in signifi-
cantly higher inhibition of cell proliferation th-
an shPTEN cells (P < 0.05, P < 0.05, P < 0.01,
respectively). However, cell proliferation of shP-
TEN cells after KLT treatment was unchanged
compared with shPTEN cells (P > 0.05). The
result suggest that the absence of PTEN may
decrease the growth inhibitory effect of KLT
on pancreatic cancer cells and that PTEN is
involved in KLT inhibition of pancreatic cancer
cell proliferation. Our results are consistent wi-
th several published studies. Chen et al. showed
that knockdown of the PTEN gene significant-
ly promoted cell proliferation and migration in
colorectal cancer cells [23]. Zhang et al. dem-
onstrated that loss of PTEN promoted pancre-
atic cancer cell invasion and proliferation [24].
Ma et al. found that knockdown of PTEN by
siRNA transfection can upregulate pancreatic
cancer cell proliferation and invasiveness [25].

We found that KLT treatment induced signifi-
cantly high apoptosis of PANC-1 cells compared
with cells (P < 0.01); however, the apoptosis
rate upon KLT treatment of cells expressing
shPTEN was reduced and similar to levels ob-
served in shPTEN cells. These data suggest
that the loss of PTEN weakened the apoptosis-
promoting ability of KLT in pancreatic cancer
cells and that PTEN is involved in KLT promot-
ing pancreatic cancer cell apoptosis.

PTEN is a critical negative regulator of the
PI3K/Akt/mTOR signaling pathway. PTEN can
dephosphorylate PIP3 and weaken upstream
signals. Inactivation or deletion of PTEN will
result in activated PISK/Akt/mTOR pathway.

We performed western blot analysis to eluci-
date the precise changes in PI3K/Akt/mTOR
signaling in response to KLT treatment. As
expected, shPTEN cells showed increased pAkt
and p-mTOR expression levels compared with
control cells (P < 0.05). These observations are
consistent with previous studies. Zhang et al.
reported that loss of PTEN led to significant
increases in the levels of p-Akt and p-mTOR in
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pancreatic cancer cells [24], and Farrow et al.
reported that increased expression of PTEN
can reduce p-Akt levels [26]. Moreover, Li et
al. found that loss of PTEN led to significant
increases in the levels of Akt, phospho-Akt, and
phospho-mTOR proteins in endometrial cancer
cells [27].

KLT treatment resulted in significantly lower
expression of pAkt and p-mTOR compared with
control cells (P < 0.05). These results are con-
sistent with our previous study, showing that
KLT can downregulate the expressions of pAkt
and p-mTOR to regulate PI3K/Akt/mTOR sig-
naling pathway in pancreatic cancer xenografts
[17]. Interestingly, however, here we found that
that KLT treatment induced the expression of
both PTEN mRNA and protein in PANC-1 cells.
These results suggest that KLT induces the
upregulation of PTEN expression, resulting in
decreased pAkt and p-mTOR levels and subse-
quent inhibition of the PISK/Akt/mTOR signal-
ing pathway. Consistent with this idea, we fo-
und that the levels of pAkt and p-mTOR in shP-
TEN cells after KLT treatment were compro-
mised compared with KLT-treated cells and
similar to those in controls (P > 0.05). Impor-
tantly, this data also suggests that the absen-
ce of PTEN may weaken the repressive effects
of KLT in human pancreatic cancers.

In conclusion, our results show that KLT can
induce apoptosis and inhibit proliferation in
pancreatic cancer cells via induction of PTEN to
modulate PI3K/Akt/mTOR signaling. Further-
more, the absence of PTEN may compromise
the growth inhibiting and apoptosis-promoting
activities of KLT on pancreatic cancer cells.
Further investigation is essential to determine
the effect of KLT on proteins downstream of
the PI3K/Akt/mTOR pathway, and we plan to
explore the growth inhibition activity, apopto-
sis-promoting activity and the inhibition on
PIBK/Akt/mTOR signaling of KLT in PTEN kno-
ckout pancreatic cancer cells in future studies.

Acknowledgements

This work was supported by the Science and
Technology Research Grant (No 2016-KYYWF-
0874) of Education Department of Heilongjiang
Province, China; We thank Edanz Group (www.
edanzediting.com/ac) for editing a draft of this
manuscript.

Int J Clin Exp Med 2019;12(2):1658-1665



Kanglaite induced pancreatic cancer apoptosis via PTEN

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Ying Liu, Depart-
ment of Oncology, The 3rd Affiliated Hospital, Qiqi-
har Medical University, 27 Taishun Road, Qigihar
161099, Heilongjiang, China. Tel: (+86) 452-269-
7485; E-mail: yingliu2199@163.com

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

Ghaneh P, Costello E, Neoptolemos JP. Biology
and management of pancreatic cancer. Gut
2007; 56: 1134-1152.

Zhang Y, Shi X. Progress in the chemotherapy
of pancreatic carcinoma. World Chin J Dige-
stology 2009; 17: 1422-1426.

Saif MW. New developments in the treatment
of pancreatic cancer. Highlights from the “44
th ASCO annual meeting”. Chicago, IL, USA.
May 30-June 3, 2008. JOP 2008; 9: 391-397.
Qi F, LiA, Inagaki Y, Gao J, Li J, Kokudo N, Li XK,
Tang W. Chinese herbal medicines as adjuvant
treatment during chemo-or radio-therapy for
cancer. Biosci Trends 2010; 4: 297-307.

Pan P, Wu'Y, Guo ZY, Wang R, Wang YJ, Yuan YF.
Antitumor activity and immunomodulatory ef-
fects of the intraperitoneal administration of
Kanglaite in vivo in Lewis lung carcinoma. J
Ethnopharmacol 2012; 143: 680-685.

Guo HY, CaiY, Yang XM, Li J, Hu XC. Randomized
phase Il trial on mitomycin-C/cisplatin+/-KLT
in heavily pretreated advanced breast cancer.
Am J Chin Med 2008; 36: 665-674.

Zhan YP, Huang XE, Cao J, Lu YY, Wu XY, Liu J,
Xu X, Xiang J, Ye LH. Clinical safety and efficacy
of Kanglaite® (coix seed oil) injection combined
with chemotherapy in treating patients with
gastric cancer. Asian Pac J Cancer Prev 2012;
13: 5319-5321.

Huang X, Qin J, Lu S. Kanglaite stimulates anti-
cancer immune responses and inhibits HepG2
cell transplantation-induced tumor growth.
Mol Med Rep 2014; 10: 2153-2159.

Jiangy, Yuan Q, Huang A, Fang Q. The synergis-
tic mechanism of pemetrexed followed by
Kanglaite was due to KLT subsequently inhibit-
ing the pemetrexed-activated MAPK signaling
pathway. Clin Lab 2015; 61: 1353-1363.

Wu LQ, Lu Y, Lu HJ, Zhao ZG, Yang M. Efficacy
of intra-tumor injection of Kang-Lai-Te in treat-
ing transplanted hepatoma in rats. Hepato-
biliary Pancreat Dis Int 2004; 3: 580-584.
LuY, Li CS, Dong Q. Chinese herb related mol-
ecules of cancer-cell-apoptosis: a minireview
of progress between Kanglaite injection and
related genes. J Exp Clin Cancer Res 2008; 27:
31.

1664

[12]

[13]

(15]

[16]

(17]

[19]

[20]

(21]

[22]

(23]

(24]

LuY, Wu LQ, Dong Q, Li CS. Experimental study
on the effect of Kang-Lai-Te induced apoptosis
of human hepatoma carcinoma cell HepG2.
Hepatobiliary Pancreat Dis Int 2009; 8: 267-
272.

Yang AK, He SM, Liu L, Liu JP, Wei MQ, Zhou SF.
Herbal interactions with anticancer drugs:
mechanistic and clinical considerations. Curr
Med Chem 2010; 17: 1635-1678.

Morgan TM, Koreckij TD, Corey E. Targeted
therapy for advanced prostate cancer: inhibi-
tion of the PI3K/Akt/mTOR pathway. Curr
Cancer Drug Targets 2009; 9: 237-249
Downward J. PI3-kinase, Akt and cell survival.
Semin Cell Dev Biol 2004; 15: 177-182.

Xu G, Zhang W, Bertram P, Zheng XF, McLeod
H. Pharmacogenomic profiling of the PI3K/
TEN-Akt-mTOR pathway in common human tu-
mors. Int J Oncol 2004; 24: 893-900.

Liu Y, Zhang W, Wang XJ, Liu S. Antitumor ef-
fect of Kanglaite® injection in human pancre-
atic cancer xenografts. BMC Complement
Altern Med 2014; 14: 228.

Lin CF, Young KC, Bai CH, Yu BC, Ma CT, Chien
YC, Chiang CL, Liao CS, Lai HW, Tsao CW.
Rosiglitazone regulates anti-inflammation and
growth inhibition via PTEN. Biomed Res Int
2014; 2014: 787924.

Xie F, Su M, Qiu W, Zhang M, Guo Z, Su B, Liu J,
Li X, Zhou L. Kaempferol promotes apoptosis in
human bladder cancer cells by inducing the
tumor suppressor, PTEN. Int J Mol Sci 2013;
14:21215-21226.

Li DW, Liu JP, Mao YW, Xiang H, Wang J, Ma WY,
Dong Z, Pike HM, Brown RE, Reed JC. Calcium-
activated RAF/MEK/ERK signaling pathway
mediates p53-dependent apoptosis and is ab-
rogated by alpha B-Crystallin through inhibition
of RAS activation. Mol Biol Cell 2005; 16:
4437-4453.

Huang HC, Way TD, Lin CL, Lin JK. EGCG stabi-
lizes p27kipl in E2-stimulated MCF-7 cells
through down-regulation of the Skp2 protein.
Endocrinology 2008; 149: 5972-5983.

Hou Z, Sang S, You H, Lee MJ, Hong J, Chin KV,
Yang CS. Mechanism of action of (-) -Epigallo-
catechin-3-Gallate: auto-oxidation dependent
inactivation of epidermal growth factor recep-
tor and direct effects on growth inhibition in
human esophageal cancer KYSE 150 cells.
Cancer Res 2005; 65: 8049-8056.

Chen ZX, Sang QT, Du YG, Xin YY. Silence of
PTEN in colorectal cancer cells via siRNA inhib-
its cell growth. J Environ Pathol Toxicol Oncol
2014; 33: 233-237.

Zhang Y, Zhang J, Xu K, Xiao Z, Sun J, Xu J,
Wang J, Tang Q. PTEN/PI3K/mTOR/B7-H1 sig-
naling pathway regulates cell progression

Int J Clin Exp Med 2019;12(2):1658-1665


mailto:yingliu2199@163.com

[25]

Kanglaite induced pancreatic cancer apoptosis via PTEN

and immuno-resistance in pancreatic cancer.
Hepatogastroenterology 2013; 60: 1766-
1772.

Ma J, Sawai H, Matsuo Y, Ochi N, Yasuda A,
Takahashi H, Wakasugi T, Funahashi H, Sato
M, Takeyama H. IGF-1 mediates PTEN suppres-
sion and enhances cell invasion and prolifera-
tion via activation of the IGF-1/PI3K/Akt sig-
naling pathway in pancreatic cancer cells. J
Surg Res 2010; 160: 90-101.

1665

[26] Farrow B, Evers BM. Activation of PPARgamma

(27]

increases PTEN expression in pancreatic can-
cer cells. Biochem Biophys Res Commun
2003; 301: 50-53.

Li T, Yang Y, Li X, Xu C, Meng L. EGFR-and AKT-
mediated reduction in PTEN expression con-
tributes to tyrphostin resistance and is re-
versed by mTOR inhibition in endometrial can-
cer cells. Mol Cell Biochem 2012; 361: 19-29.

Int J Clin Exp Med 2019;12(2):1658-1665



