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Norcantharidin Inhibits the Expression of Id1 mRNA in H446 Cells
XU Fei-fei1, YU Xiao-ling1△, SHANG Fang-fang2, ZHAO Hui2, LI Hong-jing1

(1Department of Pathophysiology, Medical College of Qingdao University, Qingdao 266021, China;
2Department of Pathology, The 401st Hospital of Chinese People's Liberation Army, P.R.China)

ABSTRACT Objective: To investigate the effects of the expression of Id1mRNA on human small cell lung cancer H446 cells.
Methods: The cell viability of H446 was evaluated by MMT assay. The ability of cell migration was determined by scratch wound assay.
The cell apoptosis was assayed by Hoechst staining. The quantity of Id1 mRNA of H446 cells was detected by real time quantitative
reverse transcription-polymerase chain reaction (RT-PCR). Results: The cell inhibition rate and cell apoptosis rate increased obviously by
norcantharidin. The cell migrating distance was shorter in norcantharidin treated cell. Meanwhile, the relative quantity of Id1mRNA
reduced significantly by norcantharidin. The quantity of Id1mRNA was inhibited by norcantharidin in a dose dependent manner.
Conclusion: Norcantharidin can inhibit Id1mRNA in H446 cells, which may be one important mechanism of decreased cell viability,
migration ability and induced cell apoptosis.
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Introduction
Inhibitor of differentiation 1 or inhibitor of DNA binding 1

(Id1) which belongs to the Id family of helix-loop-helix transcrip-
tion factors plays a role in cellular differentiation, proliferation,
apoptosis, invasion and angiogenesis [1-5]. Up regulation of Id1 is
frequently found in several types of cancers [6-8], including lung
cancer [9]. The increasing of Id1 was correlated with advanced tu-
mor stage and poor prognosis in several other cancer[10-11]. Previous
study found that down regulation of Id1 by small interfering RNA
in PC3 cells could inhibit the cell growth, induce cell apoptosis
and senescence in vivo and in vitro[5]. Norcantharidin (NCTD) is a
synthetic demethylated analog of cantharidin. NCTD is now used
in China as a routine anticancer drug against different kinds of hu-
man cancers[12-13]. NCTD also reduced the growth and migration of
human lung cancer A549 cells in vitro and ex vivo [14]. This study
was to detect the effect of NCTD on the expression of Id1mRNA
in H446 cells.

1 Materials and methods
1.1 Cell culture and reagents

Human small cell lung cancer cell line H446 was obtained
from Type Culture Cell Bank of Chinese academy of Sciences
(Shanghai, IBCB). H446 cells was maintained in RPMI 1640
medium supplemented with 10% (v/v) FCS (Gebico, MO),
100U/ml penicillin,100 μg/ml streptomycin (Solarbio, USA) at
37℃ in a humidified atmosphere containing 5% CO2. NCTD (
Beijing Shuanghe Pharmaceutical Co., China) was diluted with
RPMI1640 into 0.5, 1.0, 2.5 and 5.0 mg/L, respectively for each

experiment.
1.2 Cell viability assay

Briefly, H446 cells were seeded in 96-well plates. The cells
were treated without (untreated control group) or with various con-
centrations of NCTD (the four-concentration groups, every con-
centration ×6) in fresh culture medium. Then the cells were cul-
tured in an incubator with 5% CO2 at 37℃. Cell viability was ex-
amined by 3- (4,5-dimethylthiazol-2yl)-2, 5-diphenyltetrazolium
bromide (MTT) assay as the instruction manual at 48h. The exper-
iment was repeated three times and the average result was calcu-
lated.
1.3 Cell migration ability assay

H446 cells were seeded in 24-well plates and grew to 100%
confluence. A 120μm broadband of cell erasioning was created in
each well. The image was acquired randomly at 6 visual fields in
each erasioning band. The cells were treated by various concentra-
tions of NCTD in fresh culture medium at 37℃. 48h later, the im-
age was acquired again. The average distance of cell migrating
was measured and calculated by JD801 morphological image anal-
ysis software(JEDA, China).
1.4 Cell apoptosis assay

H446 cells were seeded in 24-well plates and treated without
(untreated control group) or with various concentrations of NCTD
in fresh culture medium, and then were cultured in 5% CO2 at
37℃ . 48h later, the cells were fixed and stained with Hoechst as
the manufacturer's protocol, and were then examined under a fluo-
rescent microscope. Cell was considered to be undergoing apopto-
sis on the basis of the appearance of nuclear fragmentation and
chromatin condensation. At least 500 cells were counted in each
visual fields and the percentage of apoptotic cell was calculated
from over 3000 cells.
1.5 Quantitative Real-time PCR assay

H446 cells were seeded in 24-well plates and treated without
(untreated control group) or with various concentrations of NCTD
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Note: ★ Difference compared in each group，P< 0.05

Note: ★Significant difference compared in each group，P< 0.05

NCTD(mg/L) N H446

0 6 81.65±5.11

0.5 6 60.39±7.15★

1.0 6 49.63±8.09★

2.5 6 17.82±6.33★

Note:★★Significant difference compared in each group, P< 0.01

in fresh culture medium, and were again cultured in 5% CO2 at
37℃ . 48h later, total RNA was isolated from H446 cells using
TRIzol reagent (Invitrogen, USA) as the manufacturer's protocol.
Total RNA concentration was determined by spectrophotometric
analysis at 260 nm. The reverse transcription reaction was per-
formed using the BcaBESTTM RNA PCR Kit (TaKaRa, Japan)
with 1μg of total RNA following the manufacturer's instructions.
Real time quantitative PCR was performed using SYBR Green Re-
altime PCR Master Mix (ToYoBo bio, Japan) on an Applied
Biosystems 7500 fast Sequence Detection System. PCR cycling
conditions were 95℃ for 30s, 1 cycle; 95℃ for 20s, 60℃ for 30s,
72℃ for 15s, 40 cycles. Primers specificity for Id1, as well as for
endogenous β-actin control were designed and provided by
TaKaRa biotechnology Co.,Ltd (Dalian,China). Id1: 5'-acgacat-
gaacggctgttactcac-3'; 5'-ctccaactgaaggtccctgatgtag-3'. β-actin: 5'-
attgccgacaggatgcaga-3'; 5'- gagtacttgcgctcaggagga-3'. β-actin was
used as a housekeeping gene to normalize the gene expression in

each sample. The mRNA expression levels were calculated by rel-
ative quantitation using the 2-△△CT [15] method. Experiment was per-
formed in triplicate for each data point.
1.6 Statistical analysis

The data were shown as mean± standard deviation (SD) and
analyzed by the SPSS 10.0 software to evaluate the statistical dif-
ference. One-way or two-way ANOVA was used to establish
whether significant differences existed among groups. A value of
P < 0.05 was considered to be statistically significant.

2 Results

2.1 NCTD inhibited cell viability of H446
Cell viability was determined by MTT assay at 48h after

NCTD treated. The viability of H446 cells reduced obviously by
NCTD. The changes of cell inhibition rate were in a dose-depen-
dent fashion in each group as shown in Table 1.

NCTD(mg/L) N H446

0 6 3.75±1.02

0.5 6 14.98±3.47★★

1.0 6 32.57±3.69★★

2.5 6 48.49±4.08★★

5.0 6 69.36±5.17★★

Table 1 Cell inhibition rate of H446(%)

Table 2 Migration distance of H446( m)

NCTD(mg/L) N H446

0 6 5.94±1.11

0.5 6 11.73±2.68★

1.0 6 19.84±2.97★

2.5 6 23.65±3.42★

Table 3 Apoptosis rate of H446 (%)

2.2 NCTD inhibited cell migration of H446
The cell migration ability reduced obviously by NCTD,

which was in a dose dependent manner in H446. The distance of

cell migrating was significantly decreased in H446 cells treated
with different concentration of NCTD as shown in Table 2.

2.3 NCTD induced cell apoptosis of H446
The apoptosis of H446 cells induced obviously at 48h by

NCTD , and which was in a dose-dependent manner. The apopto-
sis rate of H446 cells was shown in Table3.

2.4 NCTD inhibited the expression of Id1mRNA
The expression of Id1mRNA which involved in cell differen-

tiation, proliferation, apoptosis and invasion was detected. The ex-
pression of Id1mRNA was significantly inhibited by NCTD in
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Note: ★★Difference compared in each group，P< 0.01

NCTD(mg/L) N H446

0 6 1.00±0.06

0.5 6 0.64±0.07★★

1.0 6 0.47±0.07★★

2.5 6 0.35±0.06★★

Table 4 Relative quantity of Id1mRNA in H446

H446 cells. The relative quantity of Id1mRNA was obviously re- duced by NCTD in a dose dependent fashion as shown in table 4.

3 Discussion
Id1 is a member of the Id protein family that belongs to the

helix-loop-helix family of transcription factors. Id proteins lack a
DNA-binding domain but can bind to other helix-loop-helix pro-
teins and inhibit them from DNA binding, hence named as in-
hibitors of DNA binding [16]. Four Id proteins (Id1-4) have been i-
dentified in mammals that share similar structural characteristics.
They play different regulatory roles throughout prenatal and post-
natal development and tumorogenesis [9]. Id1 has a key role in cel-
lular differentiation, proliferation, apoptosis, invasion and angio-
genesis [1-5], hence named as inhibitor of differentiation1. Mean-
while, Id1 plays key role in the development of many human can-
cers. Study showed that Id1 over expression was related with cell
differentiation in human prostate cancers[2] and down regulation of
Id1 by small interfering RNA in PC3 cells can inhibit the cell
growth, induce cell apoptosis and senescence [5]. Other researchers
found that Id1 could inhibit cell proliferation and migration in lung
cancer cell lines. The over-expression of Id1 increased cell prolif-
eration while Id1 knockdown decreased cell proliferation in lung
cancer cells [17-18]. This study demonstrated that NCTD had inhibi-
tion efficacy on Id1mRNA expression of H446 cells and that the
cell viability, migration ability and cell apoptosis of H446 were
significantly changed by NCTD. The deceased expression of
Id1mRNA in our study may be one reason of changed cell viabili-
ty, migration ability and apoptosis by NCTD. Inactivation of Id1
by NCTD may provide a novel mechanism for treatment of lung
cancer. Other researchers found that NCTD could inhibit cell pro-
liferation which might decrease the expression of the prolifera-
tion-related gene proteins, PCNA and Ki-67, of GBC-SD cells [19],
suggesting that NCTD could inhibit cell proliferation by affecting
several genes expression.This study found that NCTD can inhibit
the gene expression of Id1 firstly. Down-regulation of Id1 gene by
NCTD may be a novel mechanism for NCTD on chemopreventive
and chemotherapeutic effects.
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去甲斑蝥素对 H446 细胞 Id1mRNA 表达的影响
徐菲菲 1 于小玲 1△ 尚芳芳 2 赵 辉 2 李红静 1

（1 青岛大学医学院病理生理学教研室 山东 青岛 266021；2 青岛中国人民解放军第 401 医院病理科）

摘要 目的：观察去甲斑蝥素对小细胞肺癌 H446 细胞 Id1mRNA 表达的影响。方法：分别利用 MTT 法检测细胞生长活性；用划痕

实验分析细胞迁移能力；采用 Hoechst 染色观察细胞凋亡；用实时荧光 RT-PCR 法测定 H446 中 Id1mRNA 的表达。结果：去甲斑

蝥素对 H446 细胞的生长有明显的抑制作用，细胞的生长抑制率和凋亡率明显增加，细胞迁移距离明显缩短。去甲斑蝥素可抑制

细胞内 Id1mRNA 的表达，其相对定量随去甲斑蝥素的浓度增大而减少。结论：在 H446 细胞中，去甲斑蝥素能抑制 Id1mRNA 的

表达，这可能是去甲斑蝥素抑制细胞生长，迁移和诱导细胞凋亡的重要机制之一。
关键词：去甲斑蝥素；Id1；H446 细胞
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