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EGF receptor is a 170,000 kD plasma membrane
glycoprotein with tyrosine kinase activity that is involved
in regulation of fundamental cell behavior including de-
velopment, cell growth, survival, death, differentiation,
and proliferation [1]. Overexpression of EGFR has been
implicated in development or progression of cancer. In
particular, EGFR overexpression correlates with high
metastatic rate, short survival time, and poor prognosis
for patients with squamous cell carcinoma [2–4]. Due to
its important roles in development or progression of ma-
lignant tumors, EGFR has been investigated extensively
and has become the target for novel anticancer therapy.
Recently, several strategies have been developed to
prevent EGFR activation, such as inhibition of ligand
binding to EGFR or blockade of tyrosine kinase activity
[5–7]. Some studies had shown that the EGFR-specific
quinazoline derivative AG1487 not only competes with
ATP in the classical mode of action, but in addition in-
duces the formation of inactive, unphosphorylated EGFR
dimers [8]. As a result, EGFR phosphorylation was in-
hibited and signal transduction pathways were blocked.

To demonstrate the role of EGFR in the behavior of
tumor cells and provide evidence for novel cancer the-
rapy, we treated cultured cells of squamous cell carci-
noma of tongue with AG1487 and investigated pat-
terns of Tca8113 cells growth and apoptosis.

Tumor cell lines. Tca8113 cell line (human squa-
mous cell carcinoma of tongue) was obtained from Shang-
hai Institute of Cell Biology, Chinese Academy of Scienc-
es (Shanghai, China) and cultured in PRMI medium 1640
(GIBCO, USA) containing 10% heat-inactivated FBS, 100
units/ml penicillin G and 100 unites/ml streptomycin at
37 oC in humidified air containing 5% CO2.

Growth study. Growth curve of Tca8113 cells was
detected by MTT (Thiazolyl blue) method. Cells were seed-
ed under the same conditions. After an overnight attach-
ment phase, PRMI medium 1640 was refreshed and Tyr-
phostin AG1487 (ALEXIS) was added to concentration 50,
100 and 200 nM respectively. Cells in wells with Tyrphostin
AG1487 and cells in the control wells were counted every
24 h during 10 days of culturing. The culture plates were
transferred to plate reader (KHB labsystems Wellscan K3)
and absorbance was measured at 492 nm.

Western blot. Western blot was performed as repor-
ted previously [9]. Cells were seeded in parallel and under
the same conditions as for monolayer growth assays. The
monolayers were then exposed to the indicated concen-
trations of Tryphostin AG1487 (0, 50, 100, 200 nM). After
2 h, protein was extracted and protein concentration was
determined by Bradford method. Then Western blot was
performed to detect the expression of EGFR (Boster 1 :
200), total ERK1/2 (Sigma, USA; 1 : 10,000) and activated
ERK1/2 (Sigma, USA; 1 : 10,000).

Flow cytometry and DNA laddering. Tca8113
cells were cultured at same conditions as mentioned
above and exposed to different concentrations of Tyr-
phostin AG 1487 (0, 50, 100, 200 nM) for different time
periods (24, 48, 72 h). Cells were washed twice with
PBS, then trypsinized and harvested. After staining with
propidium iodide (PI, Sigma, USA) 200 µl (5 ng/ml) for
20 min, apoptosis rate of Tca8113 cells was analyzed
by flow cytometry (Becton Dickinson FAC Sort, USA).
For DNA laddering analysis, genomic DNA isolation was
performed [10] and DNAs (20 µg each) were analyzed
in a 1.8% agarose gel electrophoresis fractionation. Gels
were examined under UV light.

Statistical analysis. Experimental data were ana-
lyzed using Student’s t-test, P values less than 0.05
were considered to be statistically significant.

The growth curve of untreated Tca8113 cells was
of “S” shape. After the treatment with Typhostin
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AG1487, the growth curve began to change. At low
AG1487 concentration (50 nM), the change of growth
curve was nonsignificant, but at high AG1487 concen-
trations (100, 200 nM), growth of cells was inhibited
markedly and growth curve became low and even
(Fig. 1) suggesting that inhibition of Tca8113 cell growth
by AG1487 has the dose-dependent character.

To investigate the expression of EGFR and ERK1/2,
Tca8113 cells treated with different concentrations of
tyrphostin AG1487 for 2 h were analyzed by Western
blot. The results (Fig. 2) have shown no significant dif-
ference in expression of EGFR and total ERK1/2; how-
ever, upon increase of AG1487 concentration the ex-
pression of activated ERK 1/2 was reduced or aboli-
shed.

We have revealed that the treatment of Tca8113
cells with AG1487 resulted in apoptosis of Tca8113 cells
in a concentration- and time-dependent fashion
(p < 0.05) (Table, Fig. 3).

To detect DNA fragmentation before or after treat-
ment of Tca8113 cells with tyrphostin AG1487, DNA
laddering analysis was applied, but no 180–200 bp DNA
fragments were detected (Fig. 4).

AG1487, as one of the phosphotyrosine kinase in-
hibitors, have shown promising antitumor activity [11,
12]. Literature data [11, 13] suggested that AG1487
could also influence cell cycle and induce cell cycle ar-
rest in G1 phase. In order to understand the mecha-

nisms of inhibition of tumor cell growth by this agent,
we treated cells of squamous cell carcinoma of tongue,
Tca8113cells, with AG1487 and evaluated the expres-
sion of EGFR and ERK1/2, the downstream molecules
of EGFR signaling pathway. As we have shown,
Tca8113 cells express both EGF receptor and TGF-α
(data not shown). In the present study, we demonstrated
that AG1487 treatment leads to the inhibition of Tca8113
cells growth, reduction of expression of activated ERK
1/2 and apoptosis of Tca8113 cells in a dose- and time-
dependent fashion. That is in accordance with the data
of other authors [11, 14, 15]. In conclusion, our results
show that EGFR play an important role in the process-
es of growth and apoptosis of Tca8113 cells and EGFR
inhibitor AG1487 may be a useful agent to treat squa-
mous cell carcinoma in which expression of EGFR is
positive.
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Table. Apoptotic rate of Tca8113 cells (%) treated with Tyrphostin AG 1487 

Concentration of AG 1487 (nM) Time of 
exposition (h) 0 50 100 200 

24 5.48 18.30 20.06 20.52 
48 5.43 18.52 29.96 35.81 
72 5.39 29.85 40.12 47.27 

p < 0.05. 
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Fig. 1. Growth curve of Tca8113 cells treated with EGFR inhibi-
tor AG1487 at concentrations of 0, 50, 100, 200 nM

Fig. 2. Western blot analysis of expression of EGFR, total ERK1/2
and activated ERK1/2 in Tca8113 cells exposed to AG1487 at
concentrations of 0, 50, 100, 200 nM

Fig. 4. DNA laddering analysis of Tca8113 cells treated with EGFR
inhibitor AG1487 at concentrations of 0, 50, 100, 200 nM

Fig. 3. Flow cytometry analysis of Tca8113 cells untreated with
tyrphostin AG1487 (a) or exposed to tyrphostin AG1487 at con-
centration of 100 nM for 48 h (b)
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ÈÍÃÈÁÈÒÎÐ ÝÔÐÐ AG1487 ÓÃÍÅÒÀÅÒ ÐÎÑÒ ÊËÅÒÎÊ ËÈÍÈÈ
TCA8113 ÐÀÊÀ ßÇÛÊÀ ×ÅËÎÂÅÊÀ

Êñèí-Ãóàíã Õàí, Áî-Êâè Âåí

Öåëü: èçó÷åíèå âëèÿíèÿ èíãèáèòîðà ôîñôîòèðîçèíêèíàçû ðåöåïòîðà ÝÔÐ (ÝÔÐÐ) AG1487 íà ðîñò
êóëüòèâèðîâàííûõ êëåòîê îïóõîëè ÿçûêà ÷åëîâåêà. Ìåòîäû: êëåòêè ëèíèè Tca8113 cells èíêóáèðîâàëè ñ AG1487
â ðàçëè÷íûõ êîíöåíòðàöèÿõ, ïîñëå ÷åãî ñ ïîìîùüþ ìåòîäîâ MTT-àíàëèçà, Âåñòåðí áëîò-àíàëèçà, ïðîòî÷íîé
öèòîôëóîðîìåòðèè è ÄÍÊ-ëýääåðèíãà îïðåäåëÿëè ïîêàçàòåëè ðîñòà è àïîïòîçà êëåòîê, ýêñïðåññèþ ERK1/2 è
àêòèâèðîâàííîé ERK1/2. Ðåçóëüòàòû: ïîâûøåíèå êîíöåíòðàöèè AG1487 â ñðåäå èíêóáàöèè ïðèâîäèëî ê
ïîñòåïåííîìó ïîäàâëåíèþ ðîñòà êëåòîê è ñíèæåíèþ ýêñïðåññèè àêòèâèðîâàííîé ERK1/2, õîòÿ ýêñïðåññèÿ
òîòàëüíîé ERK1/2 îñòàâàëàñü íåèçìåíåííîé. Ïðè ýòîì AG1487 èíäóöèðîâàë àïîïòîç êëåòîê Tca8113 â äîçî- è
âðåìåííî-çàâèñèìîì ðåæèìå. Âûâîäû: èíãèáèòîð ÝÔÐÐ AG1487 îáëàäàåò ñïîñîáíîñòüþ óãíåòàòü ðîñò
îïóõîëåâûõ êëåòîê è âûçûâàòü àïîïòîç.
Êëþ÷åâûå ñëîâà: ðàê ÿçûêà, êëåòêè ëèíèè Tca8113, ðåöåïòîð ýïèäåðìàëüíîãî ôàêòîðà ðîñòà, èíãèáèòîð
òèðîçèíêèíàçû, àïîïòîç.
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