Chin Med Sci |
September 2014

Vol. 29, No. 3
P. 185-187

CHINESE
MEDICAL SCIENCES
JOURNAL

ORIGINAL ARTICLE

rmhTNF-a Combined with Cisplatin Inhibits
Proliferation of A549 Cell Line In Vitro

Le-min Xia'* and Yi-yang Zhou?

'Department of Internal Medicine, ?Department of Oncology, Shanghai Municipal
Hospital of Traditional Chinese Medicine, Shanghai Traditional
Chinese Medicine University, Shanghai 200071, China

Key words: recombinant mutant human tumor necrosis factor-a,; cisplatin; A549 cell line

Objective

To explore the inhibitory effect of recombinant mutant human tumor necrosis

factor-0, (rmhTNF-0) in combination with cisplatin on human lung adenocarcinoma cell line A549.

Methods

Human lung adenocarcinoma cell line A549 was treated with varying concentrations

of rmhTNF-a (0.38, 0.75, 1.50, 6.00 and 12.00 IU/ml) or cisplatin (3.91, 7.81, 15.63, 31.25 and
62.50 pg/ml) for 24 hours. Viable cell number was analyzed by using crystal violet staining. The
inhibitory rates of A549 cells growth by the two drugs were calculated. For analyzing whether there
was a synergistic effect of rmhTNF-o with cisplatin, A549 cells were treated with 0.75 TU/ml

rmhTNEF-a and increased concentrations of cisplatin.

Results

rmhTNF-a or cisplatin inhibited the growth of A549 cell lines in a dose-dependent manner.

The inhibitory effect of rmhTNF-a combined with cisplatin was significantly greater than cisplatin alone at the

same concentration (all P<0.01).
Conclusion

lung adenocarcinoma cell line A549.

rmhTNF-a combined with cisplatin might have synergistic inhibitory effect on human
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UMOR necrosis factor (TNF) is one of endogenous
immune regulators, which has direct cytotoxicity
against multiple tumor cells and is the cytokines
having the strongest antitumor activity so far. 2
Recombinant mutant human TNF-a (rmhTNF-a) is one
mutant from natural TNF-a. rmhTNF-a having similar
biological activities as the natural TNF-a can Kkill multiple
types of tumor cells without cytotoxicity on normal cells
(receptor selectivity) and has sensitizing effect on
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chemotherapy. > *Li et al ® found that rmhTNF-a has higher
antitumor activity and lower systemic toxicity in mice
models of homogenic tumor transplantation and human
tumor gene transplantation when compared with wild-type
TNF-a. It was reported that rmhTNF-a has synergistic and
enhancing effects with doxorubicin and paclitaxel in
treating breast cancer, colorectal carcinoma ° and can
reverse multidrug resistance when combined with other
chemotherapeutic drugs. ’ The present study preliminarily
explored the inhibitory effect of rmhTNF-a in combination
with cisplatin on human lung adenocarcinoma cell line
A549.
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MATERIALS AND METHODS

Cell culture

Human lung adenocarcinoma cell line A549 purchased from
Kaiji Biological Co., Ltd. (Nanjing, China) was cultured in
high glucose type DMEM medium (Kaiji Biological Co., Ltd.)
containing 10% fetal calf serum (Hyclone, UT, USA), 100
U/ml penicillin, and 100 pug/ml streptomycin at 37°C in 5%
CO; incubator. The 0.25% trypsin (Kaiji Biological Co.,
Ltd.)-EDAT was used for generation of cells every 3 days.

Cell grouping and treatment

A549 cells were divided into the vehicle control group,
rmhTNF-a group, cisplatin group, and rmhTNF-a+cisplatin
group. In the cisplatin group, A549 cells were incubated
with 3.91, 7.81, 15.63, 31.25, and 62.50 pg/ml cisplatin
(Qilu Pharmaceutical Co., Ltd., Shandong, China), respec-
tively. In the rmhTNF-a group, the concentrations of
rmhTNF-a (Shanghai Weike Biopharmaceutical Co., Ltd.,
China) were 0.38, 0.75, 1.50, 6.00, and 12.00 IU/ml,
respectively.

Crystal violet staining

According to previous studies, > * the cells at exponential
stage were digested with trypsin to make cell suspension at
a certain concentration and were incubated in 96-well
plates at 100 pl/well. The next day, the cells were exposed
to RPMI1640/DMEM medium containing 3% fetal calf
serum and 0.7-1.0 pg/ml actinomycin D supplemented
with different concentrations of chemicals. After incubation
at 37°C for 24 hours, cells were stained with 1% crystal
violet for 20 minutes. Optical density (OD) was measured
with spectrophotometer at the referral wavelength of 570
nm and measuring wavelength of 630 nm. The inhibitory
rate was calculated with the following formula: inhibitory

rate=(l-experimental group OD/control group OD) x100%.

Each measurement was repeated 3 times and the average
was calculated.

Living cells count

After A549 cells at the density of 6.5x10%bottle
were incubated for 24 hours, they were treated with 0.75
IU/ml rmhTNF-a, 15.63 ug/ml cisplatin, 0.75 IU/ml
rmhTNF-a+15.63 ug/ml cisplatin for 24, 48, and 72 hours,
respectively. The living cells were counted under a light
microscope and then a scatter diagram was drawn.

Statistical analysis
Statistical analysis was performed using SPSS 17.0.
Continuous variables were expressed as meansxSD and
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compared with analysis of variance (ANOVA). A P value less
than 0.05 was set as significant level.

RESULTS

Effects of rmhTNF-a or cisplatin alone on proliferation
of A549 cells

Both rmhTNF-a and cisplatin showed inhibitory effects on
A549 cells. Within the predetermined concentration range,
the inhibitory rate of the two chemicals on proliferation of
A549 cell lines increased following the increase in
rmhTNF-a or cisplatin concentration (Table 1). The
concentrations of rmhTNF-a being above 6.00 IU/mL and
cisplatin above 31.25 pg/ml did not significantly enhance
the inhibitory effects.

Inhibitory rate of rmhTNF-a combined with cisplatin
on A549 cells’ proliferation

According to the above results, in the following test, A549
cells were treated with rmhTNF-a at the fixed concentration
(0.75 IU/ml) combined with different doses of cisplatin.
Optical density values of A549 cells incubated with 3.91,
7.81, 15.63, 31.25, and 62.50 pg/ml cisplatin for 24 hours
were 1.04+0.08, 0.77+0.02, 0.62+0.01, 0.50%0.01,
0.41+0.01, respectively. The inhibitory effect was increased
as the concentration of cisplatin augmented. The inhibitory
effect of rmhTNF-a combined with cisplatin was significantly
greater than cisplatin alone at the same concentration (all
P<0.01).

Table 1. Inhibitory rate of different concentrations of
rmhTNF-a or cisplatin on proliferation of A549 cells
exposed to drugs for 24 hours (n=3)

. Optical density Inhibitory
Drug Concentration
value® rate (%)
rmhTNF-a 0 1.52+0.08 0
(IU/ml) 0.38 1.36+0.05 10.6
0.75 1.35+0.07 11.2
1.50 1.16+0.05 23.7
6.00 1.06+0.08 30.3
12.00 1.04+0.02 31.6
Cisplatin 0 1.39 £0.12 0
(ng/ml) 3.91 1.20+0.12 13.7
7.81 0.90+0.03 35.3
15.63 0.67+0.02 51.8
31.25 0.62+0.02 54.4
62.50 0.54+0.02 61.2

§: Plus-minus values are means+SD.
rmhTNF-a: recombinant mutant human tumor necrosis
factor-a.
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Growth curve of A549 cells

As shown in Figure 1, the growth speed of A549 cells in the
medication groups was slower than that in the control
The growth speed of A549 cells in the
cisplatin+rmhTNF-a group was the slowest among the four
groups. Compared with the control group, growth of A549
cells exposed to medication was significantly lower (all
P<0.01).

group.
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Figure 1. Comparison of A549 cells number between the four
groups at the indicated time (n=3).
*P<0.01 compared with the control group.

DISCUSSION

It has been shown that rmhTNF-a exhibited lower
toxicity and higher anti-tumor efficacy compared to
wild-type TNF-a. & Preliminary animal studies showed that
rmhTNF-a was a promising and safe therapy to use in the
clinic. ®

Using crystal violet staining, we investigated the killing
effects of rmhTNF-a on A549 cells. The results indicated
that low concentration of rmhTNF-a can obviously decrease
the proliferation of A549 cells. Low concentration of
rmhTNF-a combined with cisplatin showed better inhibitory
effect on lung cancer cells A549 than cisplatin alone,
suggesting that rmhTNF-a at low concentration have
synergistic effect with cisplatin. Therefore, rmhTNF-a might
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have sensitizing effect on chemotherapy in lung cancer. In
addition, the effect of rmhTNF-a was not completely
correlated with the dosage.

In conclusion, rmhTNF-a might not only inhibit the
proliferation of A549, but also enhance the Kkilling effect of
cisplatin on A549 cells.
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