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Abstract

Purpose: To study the differences of ALDH1 expression in Invasive Ductal Carcinoma (IDC), Atypical Ductal
Hyperplasia (ADH), Usual Ductal Hyperplasia (UDH) and normal ducts and their clinical significance.

Materials and Methods: Immunohistochemistry method was used to detect the expression of ALDH1 in 160
cases of IDC, 50 cases of ADH, 20 cases of UDH and 22 normal duct cases.

Results: ALDH1 was expressed in a few cells in most samples except in a few cases of ADH, UDH and normal
ducts, in which ALDH1 expression showed extensive distribution. The positive rate of ALDH1 expression in luminal
epithelial cytoplasm of IDC, ADH and UDH was 35%, 64% and 80%, while in myoepithelial cells and stroma of IDC,
ADH and UDH was 40%, 52% and 70%. ALDH1 expression in luminal epithelial cytoplasm of IDC has correlation
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Aldehyde Dehydrogenase 1 (ALDH1) is a basic substance used in
the function and metabolism of the normal stem cells and cancer stem
cells. A large number of clinical experiments indicate that breast
cancer cells that possess high ALDH1 activity [19] contribute to
recurrence and metastasis, leading to poor prognosis and lower
survival rates. A series of reports prove that ALDH1 can be used as an
ideal marker of breast cancer stem cells [20]. Dong Yi [21] has shown
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After inhibiting the endogenous peroxidase activity with 3% H2O2,
non-specific binding was blocked by incubating the slides with non-
immune serum for 15 min, then by incubating the sections with the
primary antibody at 4°C overnight. Next, the sections were incubated
with a secondary antibody for each marker at 37°C for 15 min, then
with the avidin-biotin-peroxidase complex solution at 37°C for 15 min.
The antigen-antibody reaction was visualized with DAB at room
temperature without light for 5 min and counterstained with
hematoxylin.

Assessment of ALDH1
Two previous studies [20,25-27] have shown that the ALDH1
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ALDH1
positive
expression

ALDH1
negative
expression

Expression
rate χ2 P

IDC 64 96 0.4 7.65 0.022

ADH 26 24 0.52   

UDH 14 6 0.7   
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first reported human malignant tumor stem cells in people with
CD34+CD38- phenotype of acute myelogenous leukemia stem cells.

Figure 6: Relapse-free survival. Kaplan–Meier relapse-free survival
plots of patients with negative ALDH1 expression (+), positive
ALDH1 expression in the stroma of IDC (+).

Figure 7: Relapse-free survival. Kaplan–Meier relapse-free survival
plots of patients with negative ALDH1 expression (+), positive
ALDH1 expression in the stroma of IDC (+).

Then, a large number of studies found tumor stem cells in a variety
of malignant tumors. Cancer stem cells, which occupy about 2% of the
tumor cells, are insensitive to all sorts of auxiliary treatments; this can
lead to the recurrence and metastasis of breast cancer. Therefore,
marking the small number of cancer stem cells, finding the
corresponding target, and matching the target therapy for a malignant
tumor is very important for an effective, radical cure. Breast cancer
stem cells are similar to breast epithelial stem cells; however, they also
have unlimited proliferation and malignant differentiation ability,
which is linked to the growth, recurrence, and metastasis of a tumor. In
2007, Balicki [31] used ALDH1 to identify and isolate breast cancer
stem cells, which suggested that ALDH1 may be an ideal and reliable
marker for breast cancer stem cells. At the same time, Ginestier etc
[19] found that there only 500 ALDH1 positive cells were needed to
develop the cells of Nonobese Diabetic/Severe Combined
Immunodeficiency (NOD/SCID) mice into a tumor. This accounted

for only 2% of the cancer cells in the mice, but this small number of
cells has unlimited self-renewal and malignant differentiation ability,
thus making ALDH1 one of the ideal markers of breast cancer stem
cells.

According to the results of our study, the positive expression rate of
ALDH1 in the cytoplasm of IDC, ADH and UDH was 35%, 64% and
80%, while in the stroma of IDC, ADH and UDH, the expression rates
were 40%, 52% and 70%, respectively. We also detected ALDH1
expression in myoepithelial cells and observed that ALDH1 positive
stem cells in the mammary gland had properties of basal-like cells [32].
The expression of ALDH1 in the cytoplasm of IDC has a correlation
with the OS and RFS of the breast cancer patients (P<0.05), but the
expression of ALDH1 in the stroma of IDC has no correlation with the
OS and RFS of the breast cancer patients (P>0.05). This differs from
the study of Bednarz-Knoll [22]. Dr. Schwartz et al. [33] reported
ALDH1 expression was higher in stroma components of benign
compared with cancerous lesions, but in our study the difference of
ALDH1 expression in the stroma of three kinds of tissues has no
statistical significance.

http://www.ncbi.nlm.nih.gov/pubmed/16488983
http://www.ncbi.nlm.nih.gov/pubmed/16488983
http://www.jccmi.com.cn/EN/abstract/abstract3862.shtml
http://www.jccmi.com.cn/EN/abstract/abstract3862.shtml
http://www.jccmi.com.cn/EN/abstract/abstract3862.shtml
http://www.ncbi.nlm.nih.gov/pubmed/16862118
http://www.ncbi.nlm.nih.gov/pubmed/16862118
http://www.ncbi.nlm.nih.gov/pubmed/16862118
http://www.ncbi.nlm.nih.gov/pubmed/11689955
http://www.ncbi.nlm.nih.gov/pubmed/11689955
http://www.ncbi.nlm.nih.gov/pubmed/15306667
http://www.ncbi.nlm.nih.gov/pubmed/15306667
http://www.ncbi.nlm.nih.gov/pubmed/15306667
http://www.ncbi.nlm.nih.gov/pubmed/25554788
http://www.ncbi.nlm.nih.gov/pubmed/25554788
http://www.ncbi.nlm.nih.gov/pubmed/25554788
http://dx.doi.org/10.4172/2472-0429.1000107


http://www.ncbi.nlm.nih.gov/pubmed/26682276
http://www.ncbi.nlm.nih.gov/pubmed/26682276
http://www.ncbi.nlm.nih.gov/pubmed/26682276
http://www.ncbi.nlm.nih.gov/pubmed/26682276
http://www.ncbi.nlm.nih.gov/pubmed/3677009
http://www.ncbi.nlm.nih.gov/pubmed/3677009
http://www.ncbi.nlm.nih.gov/pubmed/3677009
http://www.ncbi.nlm.nih.gov/pubmed/6744199
http://www.ncbi.nlm.nih.gov/pubmed/6744199
http://www.ncbi.nlm.nih.gov/pubmed/6744199
http://www.ncbi.nlm.nih.gov/pubmed/20566620
http://www.ncbi.nlm.nih.gov/pubmed/20566620
http://www.ncbi.nlm.nih.gov/pubmed/20566620
http://jnci.oxfordjournals.org/content/55/2/231
http://jnci.oxfordjournals.org/content/55/2/231
http://jnci.oxfordjournals.org/content/55/2/231
http://jnci.oxfordjournals.org/content/55/2/231
http://www.ncbi.nlm.nih.gov/pubmed/14973381
http://www.ncbi.nlm.nih.gov/pubmed/14973381
http://www.ncbi.nlm.nih.gov/pubmed/2986821
http://www.ncbi.nlm.nih.gov/pubmed/2986821
http://www.ncbi.nlm.nih.gov/pubmed/2986821
http://www.ncbi.nlm.nih.gov/pubmed/8173068
http://www.ncbi.nlm.nih.gov/pubmed/8173068
http://www.ncbi.nlm.nih.gov/pubmed/8173068
http://www.ncbi.nlm.nih.gov/pubmed/3965932
http://www.ncbi.nlm.nih.gov/pubmed/3965932
http://www.ncbi.nlm.nih.gov/pubmed/25551530
http://www.ncbi.nlm.nih.gov/pubmed/25551530
http://www.ncbi.nlm.nih.gov/pubmed/25551530
http://www.ncbi.nlm.nih.gov/pubmed/16034008
http://www.ncbi.nlm.nih.gov/pubmed/16034008
http://www.ncbi.nlm.nih.gov/pubmed/16034008
http://www.ncbi.nlm.nih.gov/pubmed/12714683
http://www.ncbi.nlm.nih.gov/pubmed/12714683
http://www.ncbi.nlm.nih.gov/pubmed/12714683
http://www.ncbi.nlm.nih.gov/pubmed/18371393
http://www.ncbi.nlm.nih.gov/pubmed/18371393
http://www.ncbi.nlm.nih.gov/pubmed/18371393
http://www.ncbi.nlm.nih.gov/pubmed/18371393
http://www.ncbi.nlm.nih.gov/pubmed/15917471
http://www.ncbi.nlm.nih.gov/pubmed/15917471
http://www.ncbi.nlm.nih.gov/pubmed/15917471
http://www.ncbi.nlm.nih.gov/pubmed/15917471
http://www.ncbi.nlm.nih.gov/pubmed/23916993
http://www.ncbi.nlm.nih.gov/pubmed/23916993
http://www.ncbi.nlm.nih.gov/pubmed/23916993
http://www.ncbi.nlm.nih.gov/pubmed/23916993
http://www.ncbi.nlm.nih.gov/pubmed/26305673
http://www.ncbi.nlm.nih.gov/pubmed/26305673
http://www.ncbi.nlm.nih.gov/pubmed/26305673
http://www.ncbi.nlm.nih.gov/pubmed/23574782
http://www.ncbi.nlm.nih.gov/pubmed/23574782
http://www.ncbi.nlm.nih.gov/pubmed/23574782
https://mdanderson.influuent.utsystem.edu/en/publications/clinical-significance-of-foxp3-and-the-correlation-of-foxp3-expression-with-epithelialmesenchymal-transition-in-breast-cancer%28d555f3f4-cecb-4514-ab0c-fd503c1aa03b%29.html
https://mdanderson.influuent.utsystem.edu/en/publications/clinical-significance-of-foxp3-and-the-correlation-of-foxp3-expression-with-epithelialmesenchymal-transition-in-breast-cancer%28d555f3f4-cecb-4514-ab0c-fd503c1aa03b%29.html
https://mdanderson.influuent.utsystem.edu/en/publications/clinical-significance-of-foxp3-and-the-correlation-of-foxp3-expression-with-epithelialmesenchymal-transition-in-breast-cancer%28d555f3f4-cecb-4514-ab0c-fd503c1aa03b%29.html
https://mdanderson.influuent.utsystem.edu/en/publications/clinical-significance-of-foxp3-and-the-correlation-of-foxp3-expression-with-epithelialmesenchymal-transition-in-breast-cancer%28d555f3f4-cecb-4514-ab0c-fd503c1aa03b%29.html
http://www.ncbi.nlm.nih.gov/pubmed/22280212
http://www.ncbi.nlm.nih.gov/pubmed/22280212
http://www.ncbi.nlm.nih.gov/pubmed/22280212
http://www.ncbi.nlm.nih.gov/pubmed/19509181
http://www.ncbi.nlm.nih.gov/pubmed/19509181
http://www.ncbi.nlm.nih.gov/pubmed/19509181
http://www.ncbi.nlm.nih.gov/pubmed/19509181
http://www.ncbi.nlm.nih.gov/pubmed/19509181
http://www.ncbi.nlm.nih.gov/pubmed/22014057
http://www.ncbi.nlm.nih.gov/pubmed/22014057
http://www.ncbi.nlm.nih.gov/pubmed/22014057
http://www.ncbi.nlm.nih.gov/pubmed/17039238
http://www.ncbi.nlm.nih.gov/pubmed/17039238
http://www.ncbi.nlm.nih.gov/pubmed/17039238
http://www.ncbi.nlm.nih.gov/pubmed/17039238
http://www.ncbi.nlm.nih.gov/pubmed/17039238
http://www.ncbi.nlm.nih.gov/pubmed/17039238
http://www.ncbi.nlm.nih.gov/pubmed/18938743
http://www.ncbi.nlm.nih.gov/pubmed/18938743
http://www.ncbi.nlm.nih.gov/pubmed/18938743
http://www.ncbi.nlm.nih.gov/pubmed/23088371
http://www.ncbi.nlm.nih.gov/pubmed/23088371
http://www.ncbi.nlm.nih.gov/pubmed/23088371
http://www.ncbi.nlm.nih.gov/pubmed/22930220
http://www.ncbi.nlm.nih.gov/pubmed/22930220
http://www.ncbi.nlm.nih.gov/pubmed/22930220
http://www.ncbi.nlm.nih.gov/pubmed/22930220
http://dx.doi.org/10.4172/2472-0429.1000107

	Contents
	Expression of Stem Cells Marker ALDH1 in Premalignant Lesions, Cancer, Benign Hyperplasia and Normal Duct of Human Breast
	Abstract
	Keywords:
	Introduction
	Tissue selection and preparation
	Immunohistochemical staining
	Assessment of ALDH1
	Statistical analysis

	Results
	The expression of ALDH1 in the stroma of IDC, ADH and UDH
	The expression of ALDH1 in the cytoplasm of IDC, ADH and UDH
	The difference of ALDH1 expression in the cytoplasm of ADH, UDH and normal duct
	The difference of ALDH1 expression in the stroma of ADH, UDH, and normal duct
	The survival analysis of ALDH1 expression in the cytoplasm of IDC
	The survival analysis of ALDH1 expression in the stroma of IDC

	Discussion
	Acknowledgments
	References


