
Summary
Purpose: To evaluate the effect of trichosanthin (TCS) on 
telomerase activity and apoptosis in nasopharyngeal carci-
noma cells implanted into nude mice.

Methods: Nude mice implanted with CNE1 and CNE2 
nasopharyngeal carcinoma cell lines were randomly di-
vided into 3 groups, including TCS group, control group 
(treatment with saline only), and cyclophosphamide (CTX) 
group. The weight of mice and the tumor volume were meas-
ured. The ultra-microstructural changes were observed by 
transmission electron microscope. Expression of Bcl-2 and 
Bax were investigated by immunohistochemistry. Apoptosis 
of CNE1 and CNE2 cells was determined by the TUNEL 

method, and telomerase activity by TRAP-ELISA.

Results: Compared with the normal control group (sa-
line group), TCS significantly inhibited the growth of both 
CNE1 and CNE2 tumor cells. CTX also inhibited the growth 
of both CNE1 and CNE2 tumor cells but this inhibition was 
slightly slower compared with the TCS.

Conclusion: TCS suppresses the growth of CNE1 and 
CNE2 cells lines in vivo.  Its anticancer effects were asso-
ciated with induction of apoptosis and, at least partially, 
with suppression of telomerase activity.
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Introduction

Nasopharyngeal carcinoma occurs mainly in 
the coastal areas in China, such as Guangdong, 
Guangxi, Hunan, Jiangxi, and Fujian provinces. 
The incidence of nasopharyngeal carcinoma in 
Guangxi is around 10/100,000 population [1,2]. 
The main treatment for nasopharyngeal carcino-
ma is radiotherapy with 5-year overall survival 
rate of about 70%. Chemotherapy is also an im-
portant option for such patients, especially for 
those in the late stages. However, because of the 
toxicity of chemotherapy, it is hard to get the de-
sired therapeutic effect. Therefore, more effective 
drugs with fewer side effects for nasopharyngeal 
carcinoma are needed.

TCS, a type I ribosome-inactivating protein, is 
isolated from the root tubers of the Chinese me-

dicinal herb Trichosanthes kirilowii Maximowicz, 
which has been used as an abortifacient for 1,500 
years in China because of its high toxicity on 
trophoblasts [3]. In the past 20 years, TCS grasped 
the interest of many researchers by virtue of its 
potential antitumor activities showing cytotox-
icity in a variety of tumor cells, such as breast 
cancer, cervical cancer and chronic myelogenous 
leukemia [4-6]. TCS has been considered as a po-
tential biological agent for cancer treatment. The 
possible mechanisms of its biological function 
could be attributed to inhibition of protein syn-
thesis and consequently induction of necrosis, as 
well as induction of apoptosis in several tumor 
cell lines [7-12]. Although TCS-induced apoptosis 
of tumor cell lines is now well known, the under-
lying mechanisms remain to be elucidated. Re-
cent data showed that telomerase activity might 
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be involved in the regulation of cancer cell prolif-
eration and apoptosis [13-15].

Telomeres maintain genomic stability by pro-
tecting the linear chromosome ends from being 
recognized as DNA breaks that would need repair. 
They undergo frequent remodeling during impor-
tant biological procedures including development, 
proliferation, and neoplastic transformation [16]. 
The telomeric TTAGGG repeats are replenished 
by telomerase, which is a ribonucleoprotein com-
plex consisting of a catalytic reverse transcriptase 
protein subunit (e.g. TERT) [17], a template RNA 
(e.g. TERC) [18], dyskerin [19], and other accessory 
proteins [20]. Telomerase is the enzyme responsi-
ble for the maintenance of the length of telomeres 
by adding guanine-rich repetitive sequences. Tel-
omerase activity is exhibited in gametes and stem 
and tumor cells. In human somatic cells, prolifer-
ation potential is strictly limited and senescence 
follows approximately 50-70 cell divisions. On 
the contrary, in most tumor cells replication po-
tential is unlimited [21]. Proliferating cells such 
as embryonic stem and cancer cells display high 
telomerase activity regulated primarily at the lev-
el of hTERT transcription [22].

In the present study, using the nasopharynge-
al carcinoma cell lines CNE1 and CNE2 implanted 
in nude mice, we investigated the effect of TCS on 
the nasopharyngeal carcinoma cell growth, and 
the molecular mechanisms underlying the tel-
omerase activity and apoptosis.

Methods 

Cells and reagents

Nasopharyngeal carcinoma cell lines CNE1and 
CNE2 were cultured in IMDM medium with 10% new-
born calf serum, 100 U·mL-1 penicillin and 100 U· mL-1 
streptomycin in incubator at 37 oC with 5% CO2. Used 
were 60 BALB/C-nu/nu nude mice (half males, half 
females), weighing 18-22 g and aged 4-5 weeks. The 
mice were germ-free and of non-lymphocytic immuno-
deficiency type. The animals were purchased from the 
Institute of Animals, Chinese Academy of Sciences in 
Beijing, and fed under specific pathogen free (SPF) con-
dition. TCS was purchased from Tonghua Baishan Phar-
maceutical Company (Tonghua, China). The concentra-
tions of TCS used in this study were 10, 20, 30, 40, and 
50 mg/l. Cyclophosphamide was purchased from the 
German Baxter Pharmaceutical Company. Iscove’s me-
dia (IMDM), newborn calf serum and trypsin were pur-
chased from Gibco (Grand Island, NY, USA). TUNEL kits 
were purchased from Roche Pharmaceutical (Branch-
burg, NJ, USA). TRAP-ELISA kits were purchased from 
Chemicon International Inc (Temecula, CA, USA). Bcl-2 

(MAB20014), Bax (MAB20254), Ultrasensitive TM, S-P 
Plus Kit, and DAB were purchased from Fuzhou Maix-
in Company (Fuzhou, China). Electron microscope was 
Japanese JEM-1200EX transmission electron micro-
scope. The flow cytometry FACSCaLibur was purchased 
from American Beckman Coulter Company (California, 
CA, USA).

Animal model

The CNE1 or CNE2 cells in logarithmic phase were 
digested by trypsin and made a cell suspension of 5 × 
107/ml. Each mouse was inoculated with 0.2 ml of cell 
suspension in the armpit, and in situ tumor growth ap-
peared about 1 week after inoculation. When tumors 
grew to 0.687 ± 0.420 cm3, the animals were randomly 
divided into 3 groups: TCS group, CTX group and con-
trol group. Intragastric doses were calculated accord-
ing to the formula [23] dB = dA ×(RB/RA) x (WA/WB) 1/ 
3, where dB was the mouse dosage, dA the human dose, 
R was the animal shape coefficient (RA was 1.00 and 
RB 0.59). WA was the average human weight and WB 
was the mouse weight. The dosage of TCS was 15 mg/
kg once a day. The control group was gavaged for iden-
tical volume of saline. The CTX group received 0.2 μg/
kg of CTX with intraperitoneal injection 3 times a day. 
During treatment, the weight and size of tumors were 
measured every 3 days. The longest (a) and shortest (b) 
tumor diameters were measured by vernier caliper and 
volume (V) was calculated as V/cm3 = πab2/6 [24]. Thir-
ty days after treatment mice were euthanized. Tumor 
tissue was taken and weighed and the tumor inhibition 
rate was calculated as follows: Tumor inhibition rate 
(%) = [1 - (average tumor weight of treatment group / 
average tumor weight of control group)] × 100% [25]. 
Relative tumor volume: RTV = Vt / V0. Vt was the tumor 
volume at the end of the experiment. V0 was the initial 
tumor volume. The relative tumor growth rate (%) was 
calculated as follows: T / C = RTV experimental group /
RTV control group x 100%.

Immunohistochemical detection

The tumor tissue was immunohistochemically 
stained with streptavidin/peroxidase (SP), with PBS 
as rinsing liquid. After being colored with 3,3´- diam-
inobenzidine (DAB), tumor tissue was redyed with he-
matoxylin. Positive reaction (+) was defined as brown 
granules in the cytoplasm. The expression intensity 
was expressed as positive cell proportion and color in-
tensity [26].

TUNEL detection

Mediated by terminal deoxynucleotidyl trans-
ferase, the dUTP-labeling method was applied as kit 
reference. Brown or red granules in the nucleus de-
fined positive (apoptotic) tumor cells and blue showed 
surviving tumor cells. At least three high power fields 
and more than 500 intact cancer cells were observed 
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at each section. The number of positive cells per 100 
cancer cells defined the apoptosis index (AI).

Flow cytometry

The cell debris of tumor tissue were removed by 
200 r/s centrifugation and fully washed by PBS. Fil-
tered by 300-mesh strainer, single-cell suspension was 
prepared. The cell cycle data were processed by BD 
MultiCycle software (Beckman Coulter, Fullerton, CA, 
USA) [27].

Transmission electron microscopy

Tumor tissue was taken and fixed by 4% glutar-
aldehyde and 1% osmium tetroxide. Dehydrated by 
alcohol and acetone, it was embedded in epoxy resin 
and cut into 0.5 μm thickness slices. After staining with 
uranyl acetate and lead citrate, tissue was observed by 
JEM-1200EX transmission electron microscope.

TRAP-PCR-ELISA

Tumor tissue of 100 mg was taken and grinded by 
liquid nitrogen. After fully cracked by 200 μl of pre-
cooling lysate, tumor tissue was centrifuged to 12000 
rpm for 20 min. The supernatant was taken and stored 
at -80 oC. The protein concentration was adjusted to 10 
-500 ng·μL-1. Two μl of extracted tumor tissue protein 
and 2 μl of heat-processed extracted liquid were added 
to the 50 μl reaction system, including 10 μl of 5×TRAP 
reaction liquid, 0.4 μl of Taq enzyme (5×106 U/l), and 
37.6 μl of DEPC water. The product was amplified at 94 
oC for 30 sec and at 55 oC for 30 sec for 33 cycles. Five 
μl of PCR product was added to hybridization solution 
of 100 μl, and coated in the anti digoxin ELISA plate 
at 37 oC for 1 h with peroxidase. Avoiding light, after 
incubation for 30 min at room temperature, the product 

was colored with TMB chromogenic substrate for 10 
min and termination solution was added to terminate 
the reaction. Absorption values at the wavelength of 
450 nm and 690 nm were measured by enzyme-labeled 
instrument. A = A450 - A690, A = A sample - A heat 
treatment sample. A > 0.15 was considered as telomer-
ase positive.

Statistics

Data was processed by SPSS 13.0 statistical soft-
ware (SPSS Inc. Chicago, IL, USA). The tumor growth 
curve was repeatedly measured for variance analysis. 
Body weight, tumor inhibition rate, apoptosis rate, cell 
cycle change and telomerase activity in tumor tissue 
between different groups were analyzed with single 
factor analysis. The positive rate of telomerase activity 
was analyzed by the x2 test.

 

Results 

The effects of TCS on tumor growth 

To investigate the effect of TCS on tumor 
growth, the tumor size was determined in a time 
course manner. Thirty days after administration, 
tumor growth in each tumor-bearing nude mice 
group in the CTX and TCS groups was slower than 
that in the normal saline control group. The tu-
mor growth in the CTX group was slightly slower 
compared with the TCS group, as shown in Figure 1.

The effects of TCS on weight and transplanted tumor 
weight in nude mice

To further analyze the effect of TCS on tumor 
growth, the transplanted tumor weight was deter-

Table 1. The effect of TCS on weight and transplanted tumor weight of CNE1 and CNE2 nude mice (mean± standard 
deviation, N = 10)

Groups

Weight (g) Tumor volume (cm3) Tumor
weight (g)

Tumor 
inhibition
rate (%)

RTV T/C 
(%)

Before 
treatment

After 
treatment

Before 
treatment After treatment

CNE1 
TCS group

21.0 ± 0.7 26.8 ± 3.6* 0.558 ± 0.174 3.832 ± 0.82* 6.82 ± 1.02* 38.7 6.9 ± 1.4* 38.1

CNE1 
CTX group

20.7 ± 1.1 27.9 ± 1.7** 0.702 ± 0.334 2.073 ± 0.531** 3.43 ± 0.92** 69.2 3.6 ± 1.6** 19.9

CNE1 
control group

20.7 ± 1.4 30.5 ± 1.9 0.687 ± 0.420 9.613 ± 1.387 11.13 ± 1.02 18.1 ± 8.3

CNE2 
TCS group

21.0 ± 0.8 24.5 ± 2.6* 0.458 ± 0.153 8.802 ± 0.801* 7.61 ± 1.32* 46.7 19.2 ± 3.4* 57.7

CNE2 
CTX group

21.8 ± 1.1 25.6 ± 1.7* 0.957 ± 0.490 5.198 ± 0.384** 5.47 ± 0.40** 61.7 6.6 ± 3.0** 38.4

CNE2 
control group

21.6 ± 1.1 29.0 ± 1.4 0.861 ± 0.280 13.713 ± 2.641 14.27 ± 0.52 17.2 ± 5.9

*p< 0.05, ** p < 0.01. Tumor inhibition rate > 30% and T/C < 60% were considered significant in antitumor drug screening [4]. RTV: 
relative tumor volume, T/C: RTV exper/RTV control, CTX: cyclophosphamide
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Figure 1. The effect of TCS on tumor growth curve of tumor-bearing nude mice. The tumor size of each tu-
mor-bearing nude mouse was determined in 30 days. The longest (A) and shortest (B) diameters of the tumor 
were measured by vernier caliper. The volume (V) was calculated as V/cm3 = πab2/6; T/d: days of treatment 
time; cm3: tumor volume. TCS vs saline control group, p<0.01; CTX vs saline control group, p<0.01; TCS vs CTX, 
p>0.05.

Figure 2. The effect of TCS on tumor tissue of nude mice. (A-F): The effect of TCS on morphological change in 
tumor tissue of nude mice (H&E staining × 400). (A): CNE1 control group; (B): CNE1 TCS group; (C): CNE1 CTX 
group; (D): CNE2 control group: tumor cell grew expansively and proliferated actively; (E): CNE2 TCS group; 
(F): CNE2 CTX group, (G-L): The apoptotic effect of TCS on implanted tumor (Tunel staining × 400) ; (G): CNE1 
control group; (H): CNE1 TCS; (I): CNE1 CTX group; (J): CNE2 control group; (K): CNE2 TCS group; (L): CNE2 
CTX group.

Figure 3.  The effect of TCS on the ultrastructure of CNE1 and CNE2 implanted tumor in nude mice. (A): CNE1 
control group: there are lots of cancer cells with clear nucleus. No apoptotic cells are seen (× 2200). (B): CNE1 
TCS group: there are apoptotic cells with condensated nuclear chromatin, edge phenomenon and less organelles 
(× 8800). (C): CNE1 CTX group: there are pyknosis, dissolving of homogenization and nuclear fragmentation 
in the late stage (× 2800). (D): CNE2 control group: there are abnormal nucleus, visible nucleoli, abundant villi 
and small vacuoless in the cytoplasm (× 2200). (E): CNE2 TCS group: there are apoptotic cells with condensated 
nuclear chromatin, edge phenomenon and less organelles (× 3800). (F): CNE2 CTX group: there are fragmented 
nucleus and ruptured cell membrane (× 3800).
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mined. As shown in Table 1, there was no death 
in all groups, and weight loss in the TCS group 
was 20% less compared to the normal saline con-
trol group. There was significant tumor inhibition 
with TCS in mice implanted with CNE1 or CNE2 
cells, with tumor inhibition rates of 38.7 and 
46.7%, respectively (compared with the normal 
saline control group, p < 0.01). Tumor inhibition 
rates in the CTX group were 69.2 and 61.7%, re-
spectively (compared with the normal saline con-
trol group, p < 0.01). The inhibitory effects of TCS 
on tumor growth were slightly less compared to 
CTX (p>0.05, Table 1).

The effects of drugs on the morphological change in 
the two kinds of tumor tissue cells

To investigate the pharmalogical effect of 
TCS on tumor cells, tissues were stained with he-
matoxylin/eosin (HE) (Figure 2, A-F). HE staining 
showed that cells in the two tumor tissue control 
groups shared enlarged nuclear/cytoplasmic ra-
tio, cell nuclear hyperchromatism, increased split 
phase, stronger heterogeneity, and tumor grew 
expansively with partial necrosis of the central 
cells. Cells in TCS group showed different degrees 
of nuclear pyknosis with morphology of circular, 
polygonic, bar, ring and crescents. Cells in split 
phase were fewer with massive lymphocytic in-
filtration. The tumor cell proportion was reduced 
and wrapped by a large number of fibroblasts. TCS 
killed tumor cells and inhibited tumor cell divi-
sion to a certain degree (Figure 2, A-F).

The effects of TCS on tumor cell apoptosis

The effect of TCS on tumor cell apoptosis 

was measured by TUNEL assay and the results 
are shown Table 2. Single factor variance analy-
sis showed obvious apoptotic effect of TCS, when 
compared with the normal saline control group 
(p<0.01) as shown in Figure 2, G-L.

The ultrastructure of tumor cells determined by trans-
mission electron microscopy

To observe the alterations of ultrastructure 
of tumor cell, transmission electron microscope 
was used in this tudy (Figure 3). Cells in the con-
trol groups were irregular in shape with abundant 
villi, clear organelle structure, irregular nuclear 
shape, enlarged nuclear/cytoplasmic ratio, and 
rich intranuclear heterochromatin. In the TCS 
group, cells showed typical apoptosis, small cell 
variance, still intact structure, high density of 
cytoplasm, nuclear shrinking, condensated nucle-
ar chromatin and edge phenomenon. In the CTX 
group, cells showed pyknosis, dissolving of ho-
mogenization and nuclear fragmentation. There 
were vacuoles in the cytoplasm, rupture of the 
cell membrane and cellular debris.

The effects of TCS on the expression of Bax and Bcl-2 
in tumor tissues

To further analyze the potential molecular 
mechanism(s) involved in the effect of TCS on cell 
apoptosis, the tissue levels of Bax and Bcl-2 were 
determined. The expression of Bcl-2 protein in 
the TCS group was lower than that of the control 
group (p < 0.01), while Bax expression was signif-
icantly higher than that of the control group (p 
< 0.01) with deep brown color in the cytoplasm. 
These showed the decreased ratio of Bax and Bcl-2 
after administration of TCS (Table 3).

The effects of TCS on tumor cell cycle

As shown in Table 4, in the CNE1 cell line 
treatment with TCS resulted in increase in G0+G1 
by 23.5 % (60.4 ± 1.1 vs 48.9 ± 0.6; p< 0.01), and the 
AI showed a 14.4-fold increase (41.6 ± 6.5 vs 2.7 
± 2.6; p < 0.01 ) compared with the normal saline 
control group. The same results were observed 
in the CNE2 cell line, in which G0+G1 increased 
by 42.1 % (60.8 ± 0.4 vs 42.8 ± 1.1; p < 0.01), and 
the AI showed 19.5-fold increase (59.5 ± 3.9 vs 2.9 
± 2.6; p < 0.01) compared with the normal saline 
control group.

The detection and analysis of telomerase activity in 
nude mice

To explore whether the telomerase activi-
ty was involved in the cell growth, the levels of 

Table 2. The apoptosis effect of TCS on CNE1 and CNE2 
implanted tumor (mean± standard deviation, N=20)

Groups CNE1 CNE2

TCS group 48.2 ± 1.6* 61.1 ± 1.3*

CTX group 61.7 ± 1.2* 89.4 ± 0.4*

Control group 1.9 ± 0.9 2.8 ± 1.1

*p < 0.01 when compared with the control group

Table 3. The effect of TCS on Bcl-2 and Bax of xeno-
grafts in nude mice (mean± standard deviation, N=10)

Groups Bcl-2 (%) Bax (%)

CNE1 TCS group 29.9 ± 3.0* 56.5 ± 0.5*

CNE1 CTX group 22.1 ± 4.3** 63.0 ± 8.5**

CNE1 control group 61.4 ± 6.0 16.2 ± 6.3

CNE2 TCS group 30.6 ± 2.4* 53.9 ± 3.2*

CNE2 CTX group 11.2 ± 4.6** 68.0 ± 9.1**

CNE2 control group 56.2 ± 5.0 25.7 ± 6.1 

*p< 0.05, **p< 0.01
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the enzyme in tumor tissue were determined by 
ELISA. As can be seen in Table 5, after treatment 
with TCS telomerase activity was significantly de-
creased  (4.1-fold; 0.035 ± 0.019 vs 0.179 ± 0.01; 
p < 0.05) in the CNE1, and by 1.27-fold (0.093 ± 
0.014 vs 0.211 ± 0.037; p < 0.05) in the CNE2, com-
pared with the normal saline control group. These 
results indicated that the telomerase activity was 
inhibited in both CNE1 and CNE2 cell lines.

Discussion

Under normal circumstances, cell prolifera-
tion and apoptosis are maintained in equilibrium, 
and cancer results from imbalance of cell prolifer-
ation and apoptosis. Mutations in malignant cells 
make them to circumvent the limitations and lead 
to unlimited proliferation. The length of telomere 
determines the limits of proliferation of normal 
cells, while the high telomerase activity of tumor 
cells results in their continuous proliferation. This 
reveals that apoptosis and telomerase expression 
are influential in tumor genesis and development. 
Therefore induction of tumor cells’ apoptosis and 
inhibition of telomerase activity are considered a 
new approach to cancer treatment. It was reported 
[28] that activation of telomerase is essential for 
the uncontrolled proliferation of malignant cells 
which activate telomerase activity to maintain 
telomere length to prevent cell death. Since most 
tumor cells express telomerase activity, which 
is not expressed by normal cells [29], inhibiting 
telomerase activity may be a breakthrough for 
cancer treatment. Many synthetic compounds 
and natural products have shown a preventive 
activity, and some even have entered clinical tri-
als, such as polyphenols and flavonoids [30]. Re-
cently, anticancer drugs from plant sources have 
become more and more popular. The antitumor 
effect of some of them has been shown [31], and 

herbs extracts become increasingly popular for 
cancer treatment [32-35]. South America antitu-
mor drugs R&D Department set relevant stand-
ards for the plant extracts, and IC50 ≤ 50 mg ·L-1 of 
plant extracts in vitro is characterized as effective 
antitumor activity [36]. In the present study, the 
effects of TCS on nasopharyngeal carcinoma were 
explored in terms of morphology and function. It 
was found that tumor growth was significantly 
inhibited (p < 0.01). The animals’ skin was drier 
and dark red in the positive control group (CTX 
group) than in the TCS group, which indicates 
less side effects and better animals’ quality of life 
with TCS compared with conventional Western 
medicine. TCS-induced tumor cell apoptosis and 
flow cytometry revealed increased cell apoptosis 
rate and decreased propidium iodide (PI) index, 
indicating inhibition of cell DNA synthesis. Cells 
were blocked in the G0/G1 phase, and cells in S 
and G2/M phase were reduced, implying that tu-
mor growth was suppressed. 

The Bcl-2 family is the most important gene 
family for apoptosis regulation. The ratio of Bcl-

Table 4. The effect of TCS on tumor cell cycle and apoptosis rate of CNE1 and CNE2 implanted tumor in nude 
mice (mean± standard deviation, N=10)

Groups
Cell cycle (%)

AI (%)
G0 + G1 S G2 + M

CNE1 TCS group 60.4 ± 1.1* 34.6 ± 0.9 5.0 ± 0.4* 41.6 ± 6.5*

CNE1 CTX group 70.0 ± 0.6* 23.2 ± 0.6* 6.8 ± 0.4* 77.9 ± 9.7*

CNE1 control group 48.9 ± 0.6 35.6 ± 0.9 15.5 ± 0.7 2.7 ± 2.6

CNE2 TCS group 60.8 ± 0.4* 15.0 ± 0.6* 24.2 ± 1.1* 59.5 ± 3.9*

CNE2 CTX group 68.2 ± 0.9* 12.9 ± 0.6* 18.9 ± 0.4* 69.6 ± 6.3*

CNE2 control group 42.8 ± 1.1 25.6 ± 0.5 31.6 ± 0.6 2.9 ± 2.6

*p< 0.01, AI: apoptotic index

Table 5. The effect of TCS on telomerase activity in 
nude mice

Groups N Mean±standard 
deviation

Positive rate 
(%)

CNE1 TCS 
group

10 0.035 ± 0.019* 0 (0/10)*

CNE1 CTX 
group

10 0.046 ± 0.011** 0 (0/10)**

CNE1 control 
group

10 0.179 ± 0.010 100 (10/10)

CNE2 TCS 
group

10 0.093 ± 0.014* 0 (0/10)*

CNE2 CTX 
group

10 0.099 ± 0.056** 20 (2/10)**

CNE2 control 
group

10 0.211 ± 0.037 100 (10/10)

Each group was compared with the control group. *p < 0.05, ** 
p< 0.01
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2 and Bax is considered to be the key point for 
cell apoptosis. Heteroduplex of Bcl-2 and Bax pre-
vents apoptosis [37]. When Bax is intracellularly 
overexpressed, the Bax/Bax ratio is greater than 
the Bcl-2/Bax ratio, which promotes cell apopto-
sis [38]. In addition, high expression of Bcl-2 may 
also reduce ultraviolet (UV), etoposide (VP16) 
and cyclophosphamide (CP) induced cell death, 
but cell cycle would not be blocked [38]. In the 
present study it was shown that after adminis-
tration of TCS, the Bcl-2 protein expression was 
significantly lower than that of the normal saline 
control group (p < 0.01), and Bax expression was 
significantly higher than that of the control group 
(p < 0.01) with deepened cytoplasmic brownish 
coloring. This indicates that the Bax and Bcl-2 ra-
tio was reduced because of TCS, and therefore cell 
apoptosis was promoted.

The effect of telomerase on tumor genesis 
and progression is a research hotspot. Herbert et 
al. [39] found that activation of telomerase is an 
early event for tumor genesis, and chemopreven-
tive agents, such as tamoxifen, inhibit telomer-

ase activity, so that telomerase activity is an ef-
fective marker for chemoprevention. Mori et al. 
[40] found, besides cell proliferation markers, that 
some new markers such as apoptosis and telomer-
ase activity are also very important and can be 
used for tumor screening if combined with animal 
models.

This study explored the effect of TCS on tel-
omerase activity in CNE1 and CNE2 nasopharyn-
geal carcinoma cell lines implanted in nude mice 
and showed significantly lower telomerase activi-
ty in the TCS group than that of the normal saline 
control group (p < 0.01). Because of the low toxici-
ty and low price of TCS, it may be a potential natu-
ral medicine agent to induce tumor cell apoptosis 
and inhibit telomerase activity.
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