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Abstract: 3-Aminolevulinic acid (ALA) is a compound which is widely present in the biosphere and plays
an important role in the living body as an intermediate of the tetrapyrrole compound biosynthesis pathway
that leads to heme in mammals and chlorophyll in plants. ALA is of interest as a biodegradable mediator,
a growth regulator, a precursor of heme proteins, and an effective agent used in therapy of cancer. It has been
recently reported that ALA is commonly used in dermatology, due to good effects of skin therapy. Although
for the last few decades a substantial amount of research has been focused on the elucidation of the mechanism
of ALA and the improvement of its therapeutic activity, it’s effect on the cell functions and growth was not
cleared. Here, we identified that ALA treatment could attenuate cell proliferation of HEK293T and HaCaT
cells. In addition, ALA treatement could induce apoptosis of HeLa cells. These results suggest that apoptosis
induced by ALA treatment might be responsible for inhibition of cell proliferation. These results propose the
possibility of the improved therapeutic strategy making ALA one of the effective drugs used in human cancers.
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Fig. 1. Effects of ALA treatment on cell morphology and
proliferation of HEK293T cells. (a) Morphological
changes induced by various concentrations (0, 1, 5,
10, 20 and 30 mM) of dALA in HEK239T cells.
Scale bar, 400 um. (b) Cell proliferation assay. The
graph shows the number of cells with various ALA
treatments. The graph illustrates that high concentration
groups (especially 5 and 10 mM) can inhibit cell
proliferation in HEK293T cell.
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Fig. 2. Effects of ALA treatment on cell morphology and
proliferation of HaCaT cells. (a) Morphological changes
induced by various ALA treatment concentrations (0, 1,
5, 10, 20 and 30 mM) in HaCaT cells. Scale bar,
400 pm. (b) Cell proliferation assay. The graph
shows the number of cells with various ALA treatments.
The graph illustrates that high concentration groups
(1, 2, 5 and 10 mM) could inhibit cell proliferation
in HaCaT cell.

6 Day

(b)

Annexin V staining ALA

0mM

5mM

12
2
ot

g & Yok wepd, ole @
fol ALAZH AFRES] E31%9] 2% 5]
12 AT+ U ARARN S8

s s1sksin.

olN (;lﬂ: tllo

Rl
_1>~

il
n
b4
e
N

33. ALA| sEH¥ X2[7} HelaMiz=eol Z4|n
MZo ™A OjXl= AWE A7

Ugo g & OgE AEFQ HeLad X
ALAZF M 2520 nXe 43S &<l }“D‘r Fig.
3(@)°llA HodFZo], HeLa E9] 7% HEK29TA
E9} HaCaTH E9} riZ7 A 2 Fro|&H o7 Al
o] mo] Watarl, Al Ee] dxrt HAaES g1
AATE

ol ALAS] AlxF2] oA Z-g-o] A ALe]
froll oaia dojus ANA lstr] fs), 29+
6dEN FEHEE ALAE A A ZE 0|83 7]
M| AL Bl annexin V staining WS AE-5)
o G Fig 3(b)ellA Heix]%e] 5 mM ALA
= A3 Al EoA B} 2L annexin Vol GAES
gol g AUt o= HHFE A3 ALAA T
29 Foll= & W3t gldoy A edA= M

10mM  20mM 30mM

100
90 + [JDay2
so - [ Day6
70 |
60 |
50
40
30 r

20
b L.
0 1 1 1
OmM 1mM 5mM

The number of
Annexin V-positive cells

10mM

Fig. 3. Effects of ALA treatment on cell morphology and cell death of HeLa cells. (a) Morphological changes induced by
various concentrations (0, 1, 5, 10, 20 and 30 mM) of ALA in HeLa cells. Scale bar, 400 um. (b) Cells were treated
with or without 0 and 5 mM ALA for 6 days. The pictures show annexin V staining cells treated for 6 days. (c) Apoptosis
assay using annexin V staining. The graph was analyzed from cells treated with 0, 1, 5, 10 mM ALA for 2 or 6
days. Annexin V staining analysis revealed that cells treated with ALA induced a greater degree of apoptosis compared

to the untreated cells in concentration-dependent manners.
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