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Gold nanochain and anti-epidermal growth factor receptor/Au near-infrared hyperthermia can

start apoptosis pathway
Cong Lin-hai, Peng Shu-kun, He Xiao-guang, Yang Yi-bing

Abstract

BACKGROUND: Gold nanoparticles have a killing effect on tumor cells under the near-infrared laser irradiation.

OBJECTIVE: To evaluate the killing effect of gold nanochain and anti-epidermal growth factor receptor (EGFR)/Au conjugates in
near-infrared hyperthermia on human laryngeal cancer Hep-2 cells and to explore relevant apoptosis pathway.

METHODS: Human laryngeal squamous carcinoma Hep-2 cells were extracted and intervened in gold nanochain or
anti-EGFR/Au solution. Then, the Hep-2 cells were exposed to the near-infrared laser irradiation of 8 W/cm? (808 nm) for

6 minutes. The cells cultured alone in 1640 culture medium or only exposed to near-infrared laser were as controls.

RESULTS AND CONCLUSION: Under transmission electron microscope, the Hep-2 cells cultured in the gold nanochain solution
after hyperthermia were significantly damaged, and the cells in the anti-EGFR/Au solution after hyperthermia were damaged
worst. The Western blot detection exhibited that the expressions of heat-shock protein 70 and pro-apoptotic protein Bax were
significantly increased, while the expression of anti-apoptotic protein Bcl-2 was obviously decreased exposed to gold nanochain
and anti-EGFR/Au near-infrared hyperthermia. These suggest that gold nanochain and anti-EGFR/Au near-infrared hyperthermia
can kill human laryngeal cancer Hep-2 cells via apo-ptosis pathway activation.
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HEREIEIERE: EGFR: epidermal growth factor receptor, #Z4EI K T5244; Hsp70: heat shock protein 70, # k3 70
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a: Control group (*3 000): The b: Near infrared group (x4 000):
nuclear membranes and Some apoptotic Hep-2 cells were
entoblasts could be seen clearly, found

and the growth of Hep-2 cells was

good

e

d: Nanochain group (x8 000):
Chromatin gathered to edge,
cytoplasm was inspissated and
separated, apoptotic body could
be seen

c: Nanochain group (><40 000):
The Hep-2 cells were swolen
obviously and mitochondria
extended

e: Anti-epidermal growth factor f: Anti-epidermal growth factor
receptor/Au group (x10 000): The  receptor/Au group (x12 000):
microvilli of cells disappeared, cell Nucleus concentrated, cytoplasm
organ could not be distinguished, was inspissated and separated,
chromatin concentrated, and there  and apoptotic body could be seen
were a lot of vacuoles in the cells

Figure 1 The ultrastructure of Hep-2 cells after
near-infrared hyperthermia in each group under
transm|SS|on electron microscope
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M:

B-actin 42 000

1 2 3 4

1: control group; 2: near infrared group; 3: nanochain
group; 4: anti-epidermal growth factor receptor/Au group

Figure 3 The expression of heat shock protein 70 (Hsp70) in
Hep-2 cells after gold nanochain near-infrared
hyperthermia (Western blot method)

3 YRR MY Hep-2 4 #VA 58 8211 70
I 15 (Western blot i)

B-actin 42 000

Bcl-2 26 000

Bax 21 000

1: control group; 2: near infrared group; 3: nanochain
group; 4: anti- epidermal growth factor receptor/Au group

Figure 2 The expression of Bcl-2 and Bax proteins in
Hep-2 cells after gold nanochain near-infrared
hyperthermia (Western blot method)
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