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Abstract: Objective: This study aimed to investigate the therapeutic efficacy of paclitaxel in combination with carbo-
platin in different ways in rabbits with VX-2 tongue cancer. Methods: Rabbit VX-2 tongue cancer model was estab-
lished and animals were then divided into 6 groups, in which animals received perfusion with paclitaxel liposome
and carboplatin via the lingual artery, with free paclitaxel and carboplatin via the lingual artery, with 5% glucose via
the lingual artery, with paclitaxel liposome and carboplatin via ear vein, with free paclitaxel and carboplatin via the
ear vein and with 5% glucose via the ear vein independently. When the maximum diameter of cervical lymph nodes
was larger than 5 mm, chemotherapy was initiated. Seven days later, flow cytometry and immunohistochemistry
were performed to detect the apoptosis of VX-2 cells and P53 expression in the primary cancer and metastatic
lymph nodes. Results: Targeted arterial perfusion with paclitaxel liposome in combination with carboplatin was
more effective to induce the apoptosis of cancer cells in the primary cancer and metastatic lymph nodes and inhibit
their proliferation. Conclusion: Targeted arterial perfusion with paclitaxel liposome in combination with carboplatin
is effective to reduce tumor size, attenuate the surgery induced injury and improve the post-operative quality of life

of oral cancer patients.
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Introduction

Oral cancer is one of the most common oral
and maxillofacial malignancies and has an
increasing incidence [1-5]. Patients with oral
cancer usually have a low survival rate.
Biologically, oral cancer is characterized by
potent regional invasion and susceptibility to
regional lymph node metastasis. In the present
study, rabbit VX-2 tongue cancer model was
established, and paclitaxel combined with car-
boplatin was administered via the lingual artery
or ear vein, aiming to investigate the effects of
these therapies on the apoptosis and prolifera-
tion of cancer cells in the primary cancer and
metastatic lymph nodes and to screen better
chemotherapeutics and a better way in which
chemotherapeutics are administered. Our find-
ings may provide experimental basis and theo-
retical evidence for the pre-operative adjuvant
therapy of oral cancer.

Materials and methods
Materials

VX-2 tumor-bearing rabbits were kindly provid-
ed by the Central Laboratory of Sun Yat-sen
University. A total of 42 New Zealand white rab-
bits aged 2-3 months and weighing 1.5-2.0 kg
were purchased from the Experimental Center
of Institute of Chinese Medicine in Chongging
(License No: SCXK [Yu] 2012-0006). Paclitaxel
liposome injection (Nanjing LUYE PHARMA Co.,
Ltd), Paclitaxel injection (Harbin Pharmaceutical
Group Bioengineering Co., Ltd), carboplatin
injection (Qilu Pharmaceutical Co., Ltd), apopto-
sis detection kit (BD, USA), rabbit anti-P53 anti-
body (Beijing Bioss Biotech Co., Ltd), anti-rabbit
secondary antibody (Beijing Bioss Biotech Co.,
Ltd) and 5% glucose (Sichuan Kelun Pharma-
ceutical Co., Ltd) were used in the present
study.
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Preparation of VX-2 cancer blocks

The VX-2 tumor-bearing rabbits aged 3 weeks
were anesthetized intramuscularly with Lumia-
nning Il at 0.2 ml/kg. Then, animals were placed
in a prone position and the cancers at the root
of legs were carefully removed under an aseptic
condition and washed in normal saline. The
cancers were cut into blocks (1 mm? in size).

Rabbit VX-2 tongue cancer model

A total of 42 New Zealand rabbits were routine-
ly anesthetized and the mouth was opened
with a mouth gag. The tongue was pulled out of
the mouth. A horizontal incision (2-3 mm) was
made at the 1/3 site of lateral tongue, and the
mucosa and muscle were separated, followed
by implantation of 2-3 cancer blocks. The
wound was carefully closed. Procaine penicillin
(22000 U/kg) was intramuscularly injected
within 3 days after surgery for the prevention of
infection.

Grouping

VX-2 tumor-bearing rabbits with lymph node
metastasis (n = 24) were randomly assigned
into 6 groups (n = 4 per group). Lymph node
metastasis was confirmed by color Doppler
imaging examination. In A, B and C groups, rab-
bits received arterial perfusion of chemothera-
peutics; in D, E and F groups, rabbits received
venous perfusion of chemotherapeutics.
Rabbits underwent food deprivation for 8 h
before surgery and then were anesthetized.
After skin preparation at the neck, rabbits in A,
B and C groups were placed in a supine posi-
tion and a midline incision (2.0 cm in length)
was longitudinally made at the neck, and the
fascia and muscles before the trachea were
exposed. The common carotid artery and vagus
nerve were identified along the paratracheal
muscle gap, and the external carotid artery was
identified above these tissues. The external
carotid artery was ligated at the site proximal to
the heart and retracted with a suture at the site
distal to the heart. An oblique incision (0.5-1
mm) was made at the external carotid artery
between two sutures, followed by insertion of
an epidural catheter. The direction and depth of
catheter were adjusted and methylene blue
solution was injected via the catheter. The half
tongue and tumor were stained, suggesting the
catheter being inserted into the artery. The
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catheter was fixed in the external carotid artery
with the second suture and then connected to
a microinjection pump). In D, E and F groups, an
infusion tube was inserted into the ear vein and
then connected to a microinjection pump.

Grouping and treatments

The dose of chemotherapeutics (paclitaxel and
carboplatin) was calculated according to dose
conversion table between animals and humans.
The dose of paclitaxel was 7.5 mg/kg and the
dose of carboplatin was 13.0 mg/kg. Group A
(VX-2 tumor-bearing rabbits treated with pacli-
taxel liposome and carboplatin via tongue arte-
rial perfusion): Perfusion with 5% GS (20 ml)
and L-PAC (11.25 mg) was completed within 30
min via the tongue artery; Perfusion with 5% GS
(20 ml) and I-CAR (19.5 mg) was completed
within 30 min via the tongue artery. Group B
(VX-2 tumor-bearing rabbits treated with free
paclitaxel and carboplatin via tongue arterial
perfusion): Perfusion with 5% GS (20 ml) and
L-PAC (11.25 mg) was completed within 30 min
via the tongue artery; Perfusion with 5% GS (20
ml) and I-CAR (19.5 mg) was completed within
30 min via the tongue artery. Group C (VX-2
tumor-bearing rabbits treated with 5% glucose
via tongue arterial perfusion): Perfusion with
5% GS (40 ml) was completed within 1 h via the
tongue artery. Group D (VX-2 tumor-bearing
rabbits treated with paclitaxel liposome and
carboplatin via ear venous perfusion): Perfusion
with 5% GS (20 ml) and L-PAC (11.25 mg) was
completed within 30 min via the ear vein;
Perfusion with 5% GS (20 ml) and I-CAR (19.5
mg) was completed within 30 min via the ear
vein. Group E (VX-2 tumor-bearing rabbits treat-
ed with free paclitaxel and carboplatin via ear
venous perfusion): Perfusion with 5% GS (20
ml) and L-PAC (11.25 mg) was completed within
30 min via the ear vein; Perfusion with 5% GS
(20 ml) and I-CAR (19.5 mg) was completed
within 30 min via the ear vein. Group F (VX-2
tumor-bearing rabbits treated with 5% glucose
via ear venous perfusion): Perfusion with 5%
GS (40 ml) was completed within 1 h via the ear
vein.

Tumor growth and imaging examination

Four tumor-bearing rabbits were selected for
the observation of tumor growth and survival
time. At 2 weeks after implantation of cancer
blocks, color Doppler imaging examination was
done at the submandibular region, submental
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Figure 1. Three weeks after implantation of cancer
blocks, the cancers showed invasive growth, grew
into the contralateral tongue and became ulcerous
and hemorrhagic.

Figure 2. Color Doppler Ultrasonography of meta-
static lymph nodes in rabbits with VX-2 cancer at the
neck. Color Doppler Ultrasonography of neck lymph
nodes showed lymph node enlargement (about 10
mm x 5 mm); the neck lymph nodes had unclear
boundaries and were oval; hypoechoes were found
at the center and hyperechoes of the medulla were
narrowed, the echoes of the cortex became asym-
metry and thickened, and net-like color, flow signals
were observed in the lymph nodes.

region and neck, aiming to determine the lymph
node metastasis. Criteria for lymph node
metastasis: lymph nodes enlarged, the diame-
ter was larger than 5 mm [6], the boundary of
these lymph node was unclear, round, oval or
irregular, the ratio of long diameter to short
diameter was lower than 2, the lymph nodes
showed uneven hypoechoic inside, the hyper-
echoic at the central medulla narrowed, the
echoes of the cortex were asymmetry and
thickened, and net-like, color flow signals were
observed in the lymph nodes [7].
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HE staining

After implantation of cancer blocks, color
Doppler imaging examination was performed to
detect the lymph node metastasis. The meta-
static lymph nodes were collected from the
neck and the cancers from the tongue for HE
staining.

Transmission electron microscopy

Seven days after chemotherapy, the metastatic
lymph nodes were collected from the neck and
cut into blocks (about 1 mm? in size). The lymph
node tissues were then fixed in 3% glutaralde-
hyde, followed by processing for transmission
electron microscopy according to manufactur-
er’'s instructions.

Flow cytometry and immunohistochemistry

Seven days after chemotherapy, the primary
cancers and metastatic lymph nodes were col-
lected and washed in PBS to remove blood. The
cancers were divided at the center and lymph
nodes were separated along the long diameter.
A half of cancers and lymph nodes were placed
in serum free RPMI 1640 for subsequent detec-
tion of apoptosis by flow cytometry; the remain-
ing part of cancers and lymph nodes were fixed
in 4% paraformaldehyde and processed for
immunohistochemistry for P53 according to
manufacturer’s instructions.

Statistical analysis

Data are expressed as mean + standard devia-
tion (X £ s) and comparisons were done with
analysis of variance. Paired comparison was
performed with LSD-t test. A value of P < 0.05
was considered statistically significant. Stati-
stical analysis was performed with SPSS ver-
sion 17.0.

Results

Observation after implantation of VX-2 cancer
blocks

General activity and survival: Implantation of
cancer blocks was done at 1/3 of the tongue of
42 rabbits, and VX-2 cancer was observed in
34 rabbits with the tumor formation rate of
80%. The cancers did not disappear sponta-
neously.

Int J Clin Exp Med 2015;8(4):4979-4988
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Figure 3. Pathological examination of the primary cancer and metastatic lymph nodes collected from rabbits with
VX-2 squamous cancer. A, B: HE staining of primary VX-2 squamous cancer and metastatic lymph nodes (x 400)
showed poorly differentiated cells, the morphology and structure of these cells became atypical and abnormal
karyokinesis was observed.

Figure 4. Primary VX-2 cancer before and after chemotherapy in Group A. A: Before chemotherapy, the tongue had
processes, hard masses with different size were observed in the tongue, and some masses became ulcerous and
were susceptible to bleed at touching; B: After chemotherapy, the tongue cancer shrunk significantly, the ulcer be-

came healing and white pseudomembrane covered the cancer.

Tongue cancer: 1-4 weeks after implantation,
the VX-2 cancer showed invasive and progres-
sive growth (Figure 1). 4 weeks after implanta-
tion, the cancers involved the whole tongue and
the cancer volume reached a maximum level.
At 5-7 weeks, the cancers became ulcerous
and necrotic due to the anatomical restri-
ctions.

Lymph nodes of the neck: 30 tumor rabbit has
24 only color Doppler imaging examination
showed lymph node enlargement and metasta-
sis at 3-5 weeks after implantation of cancer
blocks (Figure 2) with the lymph node metasta-
sis rate of 80%. Metastasis was mainly found
at the deep upper and middle cervical lymph
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nodes as well as submandibular lymph nodes.
The tongue VX-2 cancer had the biological
behaviors and metastatic sites similar to those
seen in patients with tongue cancer.

HE staining: 4 weeks after implantation of can-
cer blocks, the primary cancer and metastatic
lymph nodes of the neck were collected for HE
staining. Squamous cancer was confirmed
(Figure 3).

Evaluation of chemotherapeutic efficacy

Observation after chemotherapy: In arterial
perfusion groups, tongue arterial insertion of
catheter was successfully performed in 12 rab-
bits, and the cancer and affected tongue were
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Figure 5. Neck lymph nodes before and after chemotherapy in Group A. A: Before chemotherapy, the lymph node
size was about 10.0 mm x 5.0 mm; B: After chemotherapy, the lymph node size was about 9.7 mm x 3.0 mm.

Figure 6. TEM showed the non-apoptotic cancer cells had large and abnormal nuclei, the nucleoli were large, and
there were highly-developed mitochondria in the cytoplasm (A, B: x 2 K); Apoptotic cancer cells presented with cell
shrinkage, cytoplasm condensation, intact cell membrane, karyopyknosis, formation of crescent-shaped nucleus,
chromatin condensation and margination, absence of nucleoli and mitochondrial swelling (C, D: x 4 K).

Table 1. Apoptosis rate of cancer cells deter-
mined by flow cytometry at 1 week (X+ S, n =
12)

Group n Apoptosis rate (%) F P

12 84.80+3.35"4

12 62.70 £ 7.92"#

12 52.05+3.96** 586.364 P<0.05
12 29.45+0.15°#

12 8.63+£0.38

12 8.61+0.28

m o m o w >

Footnotes: *Avs. B, P < 0.01; A1 vs. D, P < 0.01; *B vs.
E,P<0.01;°Dvs.E, P<0.01.

stained blue. Following chemotherapy, the rab-
bits had a poor spirit, slow movement and
reduced appetite, but the vital signs were sta-
ble. At 7 days after chemotherapy, the primary
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cancer became shrunk, the superficial ulcer of
the tongue became healing, and the tongue
was not susceptible to bleeding after touching,
covered with white pseudomembrane and soft
at palpation (Figure 4). In Group A, ultrasonog-
raphy of lymph nodes at the neck showed
lymph nodes became smaller when compared
with that before chemotherapy (Figure 5).

Transmission electron microscopy: TEM sh-
owed the number of apoptotic cancer cells was
smaller in the lymph nodes of Group C and
Group F, the cancer cells presented with large
and abnormal nuclei, the nucleoli were large,
several nuclei were observed in one cell, and
highly-developed mitochondria and endoplas-
mic reticulum were observed; In Group B, Group
D and Group E, apoptotic cancer cells were
found in the lymph nodes to different extents;

Int J Clin Exp Med 2015;8(4):4979-4988
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Figure 7. A. Flow cytometry of apoptotic cells in the primary cancers. a: Group A; b: Group B; c: Group C; d: Group D;
e: Group E; f: Group F; B, Apoptosis rate of cancer cells in the metastatic lymph nodes determined by flow cytometry.
a: Group A; b: Group B; ¢: Group C; d: Group D; e: Group E; f: Group F.

Group A: a large amount of cancer cells became
apoptotic and they were characterized by cell
shrinkage, intact membrane structure, karyo-
pyknosis, chromatin margination, absence of
nucleolus and presence of crescent-shaped
nucleus (Figure 6).

Flow cytometry

In the primary cancers, the apoptosis rate was
84.80 + 3.35% in Group A, 62.70 £ 7.92% in
Group B, 8.63 + 0.38% in Group C, 52.05 +
3.96% in Group D, 29.45 + 0.15% in Group E,
and 8.61 + 0.28% in Group F. Statistical analy-
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sis showed marked difference among these
groups (P < 0.05) (Table 1; Figure 7A).

In the metastatic lymph nodes, the apoptosis
rate was 49.49 + 4.96% in Group A, 29.65 +
3.61% in Group B, 8.59 + 0.28% in Group C,
21.05 + 1.65% in Group D, 12.98 + 0.75% in
Group E and 8.47 + 0.30% in Group F (Figure
7B). Analysis of variance and LSD-t test showed
significant difference (P < 0.05) except between
Group C and Group F (Table 2). The apoptosis
rate followed the following order: Group A,
Group B, Group D, Group E, Group C and Group
F.

Int J Clin Exp Med 2015;8(4):4979-4988
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Table 2. Apoptosis rate of cancer cells in the
metastatic lymph nodes determined by flow
cytometry at 1 week

Apoptosis rate

Group n 95% Cl (%) % % 4 5)
A 4x3 46.34-52.64  49.49 + 4.96"

B 4x3 2735-31.94 29.65 + 3.61"%

c 4x3 842877 859+ 0.28" "e#
D 4x3 20.00-22.10 21.05+ 1.65"%*
E 4x3 1250-13.46 12.98+0.75"*0A
F 4x3 828866 8.47+0.30" %A

Footnote: “Avs. B; Avs. C;Avs. D; Avs. E; Avs. F; P <
0.01; *Bvs.C,Bvs.D,Bvs.E,Bvs.F, P<0.01; °Cvs.
D,Cvs.E,P<0.01;°Dvs.E,Dvs.F, P<0.01; AE vs. F,
P<0.01.

Immunohistochemistry

The P53 expression was 8.33% in Group A,
33.33%in Group B, 58.33% in Group D, 66.67%
in Group E, 83.3% in Group C, and 83.33% in
Group F. The P53 expression in Group A was
significantly lower than that in other groups (P <
0.05), the P53 expression in Group B was also
lower than that in other groups except for Group
A, but no marked difference was observed
among remaining groups (P > 0.05) (Table 3).
The P53 protein expression was 75% in Group
C and Group F, 20% in Group A, 33.33% in
Group B, 41.67% in Group D and 50% in Group
E. The positive rate in Group A was significantly
lower than that in Group C and Group F (P <
0.05) (Table 4). No marked difference was
observed among the remaining groups (P >
0.05).

Discussion

Oral cancer is one of the most common oral
and maxillofacial - head and neck malignancies
and frequently found in the tongue, cheek, the
floor of the mouth and the gums. Squamous
cell carcinoma accounts for 90% of head and
neck malignancies [8], is highly invasive and
usually predicts a low survival rate. Lymph ves-
sels and blood vessels are the main routes of
metastasis of head and neck squamous cell
carcinoma, and neck is the most common site
of metastasis of this cancer. The presence of
neck lymph node metastasis often predicts a
poor survival [9]. To investigate the pathogene-
sis and explore effective strategies for the pre-
vention and therapy of oral cancer are very
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important. The comprehensive therapy is pre-
ferred for the management of oral cancer,
including surgery, radiotherapy and chemother-
apy. However, surgical intervention usually
causes facial defects and dysfunction as well
as a poor quality of life. Pre-operative chemo-
therapy may reduce the cancer size and narrow
the extent of surgical resection, to increase the
quality of life. Dunne [10] and Sapundzhiev [11]
implanted VX-2 cancer at the ears of rabbits,
and metastatic lymph nodes were observed,
and the characteristics of VX-2 cancer were
similar to those seen in humans. Jefferis [12]
for the first time reported the establishment of
tongue VX-2 squamous cell carcinoma model in
rabbits, and the proportion of cancers collect-
ed was about 92.6%. Click [13] also estab-
lished cheek VX-2 squamous cell carcinoma
model in rabbits, and results showed cancer
cells in the neck lymph nodes. In the present
study, VX-2 cancer blocks were implanted in
the tongue of rabbits to establish neck lymph
node metastasis model, and results showed
the biological characteristics of VX-2 squamous
cell carcinoma were similar to those observed
in human squamous cell carcinoma.

There is evidence showing that selective arteri-
al perfusion of chemotherapeutics may improve
the sensitivity of head and neck cancers. Under
this condition, chemotherapeutics may more
precisely reach the target organs as compared
to intravenous perfusion and be more widely
diffused as compared to intratumor injection of
chemotherapeutics. Moreover, this strategy
has few side effects as compared to systemic
perfusion [14-19]. The response of cancers to
chemotherapeutics depends on not only the
sensitivity of cancer cells to chemotherapeu-
tics, but the concentration and duration of che-
motherapeutics in the cancers. In the chemo-
therapy via super-selective arterial cathete-
rization, the focal concentration of chemother-
apeutics was 4-22 times higher than that of the
blood [20] Arterial perfusion of chemothera-
peutics may maximize the concentration of
drugs in the cancers, which reduces the cancer
size, increases the chance to surgery, and
reduces the surgery induced injury. When com-
pared with systemic administration of chemo-
therapeutics, arterial perfusion reduces the
systemic concentration of drugs, which avoids
the side effects of systemic chemotherapy and
then increases the quality of life.
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Table 3. P53 expression in the VX-2 tongue cancer of rab-

bits at 1 week after chemotherapy

Anti-cancer drugs are used to mainly
inhibit the growth of cancer cells

P53 Number of positive and induce their apoptosis. Apo-
iti 0 . . .
Group n T — expression Positive rate % ptosis and division determine the
A 1211 1 0 0 1 83340 occurrence and development of can-
B 128 2 2 0 4 33.33° cers and are controlled by numerous
D 195 2 a4 1 o 58.33' genes and enzymes (such as P5,
' Bcl-2/Bax, Fas/FaslL, Caspases, c-
E 12 4 3 3 2 8 66.674
. myc and telomerase. Chemothera-
c 12 2 2 4 4 10 83.33 peutics may alter the expressions of
F 12 2 3 2 5 10 83.33

above genes to inhibit the prolifera-

Footnote: AA vs. E, P < 0.05; *Avs. D, P < 0.01; ®Avs. C, Avs. F, P < 0.05.

Table 4. P53 expression in the metastatic lymph nodes at 1

week after chemotherapy

tion of cancer cells and induce their
apoptosis [27]. rAd-p53 is a drug
used for gene therapy of cancers
developed in recent years. Intratu-

P53 protein expression Positive

Group

mor injection or selective arterial
p perfusion of wtP53 may significantly
inhibit the proliferation of cancer

+ ++  +++ rate (%)
A 10 1 1 0 20.00"
B 8 2 2 0 33.33
C 3 3 4 2 75.00° 12.954 0.024
D 7 2 2 1 41.67
E 6 3 1 2 50.00
F 3 2 5 2 75.00"

cells and induce their apoptosis
[28]. For patients with advanced
oral cancer or other head and neck
squamous cell cancers, rAd-p53 in
combination with radiotherapy and/
or chemotherapy has been found to

Footnote: "Avs. C, P < 0.05; Avs. F, P < 0.05.

Paclitaxel is an effective broad-spectrum anti-
cancer drug and has good effectiveness in
some malignancies including lung cancer and
breast cancer [21]. Paclitaxel has a poor solu-
bility in water. In the help of polyoxyethylated
castor oil and absolute ethanol, paclitaxel is
soluble in water. However, this solution may
cause severe side effects such as allergy and
neurotoxicity [22]. Paclitaxel liposome (PTX-LP)
significantly reduces the incidence of allergies
in patients, which increases the patients’ toler-
ance. PTX-LP is a new formula of paclitaxel pre-
pared on the basis of liposome and studies
have shown that PTX-LP has few side effects,
but possesses anti-cancer effects as seen in
paclitaxel [23]. PTX-LP has good cell affinity
and histocompatibility, slow release capability,
low toxicity and favorable stability, and thus it is
an ideal drug carrier [24]. Platinum derivatives
are also effective chemotherapeutics used in
the therapy of head and neck squamous cell
carcinoma [25]. Carboplatin, as a representa-
tive of second generation of platinum deriva-
tives, has the anti-cancer characteristics of cis-
platin, but possesses fewer side effects.
Carboplatin has been widely applied in the
therapy of small cell lung cancer and head and
neck squamous cell carcinoma [26].
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increase the overall effectiveness
and survival rate [29].

In the present study, flow cytometry showed the
apoptosis rate of primary cancer was 84.80 +
3.35% in Group A, 62.70 £ 7.92% in Group B,
8.63 + 0.38% in Group C, 52.05 + 3.96% in
Group D, 29.45 + 0.15% in Group E and 8.61 +
0.28% in Group F. Significant difference was
observed between Group A and Group D as well
as between Group B and Group E (P < 0.05).
After chemotherapy, the P53 protein expres-
sion 8.33% in Group A, 33.33% in Group B,
83.33%in Group C, 58.33% in Group D, 66.67%
in Group E and 83.33% in Group F. This sug-
gests that arterial perfusion with chemothera-
peutics is more effective to induce apoptosis of
cancer cells and to reduce P53 protein expres-
sion as compared to intravenous perfusion. In
addition, when compared with free paclitaxel
and carboplatin, paclitaxel liposome combined
with carboplatin was more effective to induce
the apoptosis of cancer cells and down-regu-
late P53 protein expression.

Flow cytometry showed the apoptosis rate was
49.49 + 4.96% in Group A, 29.65 + 3.61% in
Group B, 8.59 + 0.28% in Group C, 21.05 +
1.65% in Group D, 12.98 + 0.75% in Group E
and 8.47 + 0.30% in Group F. This suggests
that arterial perfusion of chemotherapeutics

Int J Clin Exp Med 2015;8(4):4979-4988
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achieved a better therapeutic efficacy as com-
pared to intravenous perfusion, and paclitaxel
liposome combined with carboplatin were
superior to free paclitaxel in combination with
carboplatin in the therapeutic efficacy. The P53
protein expression was 20% in Group A, 33.33%
in Group B, 75% in Group C, 41.67% in Group D,
50% in Group E and 75% in Group F. The P53
expression in Group A was significantly lower
than that in Group C and Group F (P < 0.05),
suggesting the proliferation of cancer cells in
Group A was effectively inhibited. This implies
that to down-regulate P53 expression might be
a mechanism underlying the chemotherapy
(arterial perfusion of paclitaxel liposome com-
bined with carboplatin) induced apoptosis of
cancer cells in the metastatic lymph nodes of
rabbits with tongue VX-2 squamous cell
cancer.

In the present study, VX-2 tongue squamous
cell cancer with neck lymph node metastasis is
successfully established in rabbits in the pres-
ent study. Our results demonstrate that VX-2
cancer in rabbits has biological characteristics
similar to those seen in patients. In addition,
arterial perfusion with paclitaxel liposome com-
bined with carboplatin is more effective to
induce the apoptosis of cancer cells and inhibit
their proliferation in the primary cancer and
metastatic lymph nodes as compared to perfu-
sion via the ear vein. We speculate that arterial
perfusion with paclitaxel liposome combined
with carboplatin may significantly reduce the
cancer size and reduce the extent of surgical
resection, which makes the preservation of
morphology and function of organs possible.
Moreover, this therapeutic strategy also reduc-
es the surgery induced injury and increases the
post-operative quality of life. Thus, arterial per-
fusion of chemotherapeutics is recommended
as a strategy for pre-operative induction che-
motherapy.
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