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Abstract. Background/Aim: The lipopolysaccharide (LPS)-like
compound derived from Pantoea agglomerans
(immunopotentiator from Pantoea agglomerans 1 (IP-PA1)) has
been used not only as dietary supplement or cosmetic for
humans, but also by Japanese veterinarians as an anti-tumor,
anti-allergy, “keep a fine coat of fur” and hair growth-
promoting functional food for dogs and cats. In the present
study, we focused on the hair growth-promoting effects of IP-
PA1 on a hair-shaved animal model and its mechanism of
action. We also investigated its potential on gene expression
after stimulating human dermal papilla cells with IP-PA1.
Materials and Methods: The hair on the back of a C3H/HeN
mouse was shaved and IP-PA1 was orally administered or
applied to the skin. The status of hair growth was observed and
recorded for 14 days. Skin was collected and histological tissue
examination was performed with respect to hair growth status
using hematoxylin and eosin staining. After IP-PA1
administration (2 and 10 μg/ml) to human dermal papilla cell
culture system for 24 h, fibroblast growth factor-7 (FGF-7) and
vascular endothelial growth factor (VEGF) mRNA expression
were measured using real-time polymerase chain reaction
(PCR) analysis. Results: IP-PA1, when given orally, showed a
tendency to promote hair growth in mice. In addition, skin
application also significantly promoted hair growth, while

histopathological examinations further demonstrated hair
elongation from dermal papilla cells. In the human dermal
papilla cell culture system, significant FGF-7 and VEGF mRNA
expressions were observed (p<0.05). Conclusion: An underlying
mechanism of gene expression by which IP-PA1 promotes hair
growth was suggested to be different from that of medicine and
traditional hair tonics, such as minoxidil and adenosine. 

Immunopotentiator from Pantoea agglomerans 1 (IP-PA1) is
a lipopolysaccharide (LPS)-like compound derived from
Pantoea agglomerans, a Gram-negative microbe. It has been
known to occur naturally in our surroundings and is a food
component, such as wheat and brown rice (1). LPS is known
to bind to Toll-like receptor 4 (TLR4) located on surfaces of
cell membranes, such as those of macrophages, and activate
the natural immune system; for this reason, IP-PA1 has been
studied as a natural immunostimulant (2). It is structurally
different from the widely known Escherichia coli-derived
LPS and, recently, its safety and functionality in oral
administration and skin application have been reported (3).
Reports cover a wide range of applications due to its anti-
tumor, anti-atopic, antihyperlipidemic, anti-diabetic and anti-
Alzheimer effects (4, 5). It has also been simultaneously
used as a functional food or cosmetic for humans; moreover,
veterinarians also use it as an anti-tumor, anti-allergy and
hair growth-promoting functional food in dogs and cats. 

Many people of both sexes experience hair thinning or loss.
It is considered to be one of the factors leading to decrease in
the quality of life. In addition to aging, various internal and
external factors can trigger hair thinning or loss; these factors
include lifestyle (such as smoking) and stress in daily lives.
Hair loss as a side-effect of anti-cancer agents having
detrimental effects on young people and women (6, 7). 
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The mechanism underlying age-associated hair thinning or
loss is different in men and women. In men, the conversion
of testosterone, a male hormone, into dihydrotestosterone by
5-α reductase is considered to be the cause, whereas, in
women, decrease in aging-induced estrogen, a female
hormone, is considered the major factor for hair thinning or
loss. The scalp is visible as a result of hair thinning.
Finasteride and minoxidil, as treatments for hair thinning or
falling in men, have been orally administered or applied on
skin, respectively, and have demonstrated some effects. The
inhibitory effect of finasteride on 5-α reductase and, in
contrast, the mechanisms of minoxidil in vasodilation and
induction effect of vascular endothelial growth factor
(VEGF) in dermal papilla cells have been reported (8, 9). 

As mentioned above, various factors need to be considered
for treatment in preventing hair thinning or loss. Recently, folk
remedy-based treatments, including traditional Chinese
medicines and health foods, have been attracting attention
along with conventional pharmaceutical products. For
instance, adenosine, a nucleotide, was approved in 2004 by
the Ministry of Health, Labour and Welfare of Japan, as an
active ingredient of a quasi-drug (hair tonic). Its action on the
induction of fibroblast growth factor-7 (FGF-7) in dermal
papilla cells, as well as its mechanisms of action, has been
reported (10). Recently, various hair restoration components
have been reported in natural products; however, most of them
were developed by targeting the expression or repression of
VEGF and FGF-7, as well as their surrounding genes (11). 

For this reason, in the present study, we attempted to
examine the hair growth-promoting effects of IP-PA1 as a
new function in a mouse and human dermal papilla cell
culture system. 

Materials and Methods

Sample preparation. Wheat fermentation extract
(immunopotentiator from Pantoea agglomerans 1: containing IP-
PA1 6.8 mg/g; lot.130222) was purchased from Macrophi Inc.
(Shikoku, Japan). A small amount of the extract (0.5 g) was
dissolved in 100 ml distilled water to prepare a sample for oral
administration (IP-PA1-PO). Five grams of wheat fermentation

extract was dissolved in 100 ml distilled water to prepare a sample
for skin application (IP-PA1-SC). For the minoxidil skin application,
a commercially available product, RiUP X plus 5%; lot.055D1, was
purchased from Taisho Pharmaceutical Co., Ltd. (Tokyo, Japan). 

For cell experiments, an IP-PA1 purified product, lot.M2, was
purchased from Macrophi Inc. and dissolved in dimethyl sulfoxide
(DMSO) (Nacalai tesque Inc., Kyoto, Japan) to prepare a 500 mg/ml
stock solution. Adenosine from Wako Inc. (Tokyo, Japan) was
dissolved in DMSO to a final concentration of 100 mM and
minoxidil from Sigma-Aldrich Japan (Tokyo, Japan) was dissolved
in 50% ethanol to a final concentration of 15 mM to prepare stock
solutions, which were used as positive controls. 
Dermal papilla cell growth media from TOYOBO Inc. (Osaka,
Japan), dermal papilla cell subculturing unit (TOYOBO Inc.) and
live cell counting reagent SF from Nakalai tesque Inc. were used
for cell cultures . 

Forty-eight-well Cellmatrix Type I-C (Nitta-gelatin Inc., Osaka,
Japan) culture plates were used. FastLane Cell® cDNA Kit
(QIAGEN Co., Ltd., Venlo, Netherlands), SYBER® Premix Ex Taq
5 ml (Takara Inc., Shiga, Japan), oligonucleotides (primers;
FASMAC Inc., Kanagawa, Japan) (Table I) were purchased for use
in quantitative real-time PCR (qPCR). 

Murine hair growth test. Seven-week-old C3H/HeN male mice were
purchased from Charles River Japan, Inc. (Kanagawa, Japan). They
were housed in individual cages under conventional conditions
consisting of 12-h light-dark cycle, 23±1˚C temperature and
55±15% humidity.

The back of the mice were consistently shaved using an
electronic shaver PHILIPS Co Ltd., (Amsterdam, Netherlands) and
animals divided into four groups of eight individuals each as
follows: the group allowed to freely intake IP-PA1-PO from a water
bottle; two groups that received a skin application of 250 μl IP-PA1-
SC or minoxidil (RiUP X plus 5%) to their backs with a glass bar
every day, respectively; and a no treatment (control). These mice
were either administered the sample drug or given a skin
application. Photographs were taken 14 days later to digitize the
state of hair growth as shown in Table II. 

At the end of the experiment, animals were sacrificed and skin
was obtained. The skin tissues were fixed in 10% neutral-buffered
formalin, samples were embedded in paraffin and thin sections (5
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Table I. Summary of primer sequences used for human dermal papilla
cells qRT-PCR analysis.

Gene Primer name Sequence (5’-3’)

FGF-7 FGF7-For1 tctgtcgaacacagtggtacctgag
FGF7-Rev1 gccactgtcctgatttccatga

VEGF VEGFA-For2 aaagcatttgtttgtacaagatccg
VEGFA-Rev2 cttgtcacatctgcaagtacgttcg

GAPDH GAPDH-RT-For1 catccctgcctctactggcgctgcc
GAPDH-RT-Rev ccaggatgcccttgagggggccctc

Table II. Score check sheet for evaluating the state of hair growth in
mice.

Score Area of hair growth (%)

0 0
1 0-10
2 10-20
3 20-30
4 30-40
5 40-50
6 50-60
7 60-70
8 70-80
9 80-90
10 90-100



μm) were cut. Sections were stained with hematoxylin and eosin
(H&E) solution. Skin lesions were histologically examined using a
light microscope (Olympus AX70; Olympus, Tokyo, Japan) with
40× and 100× objective lenses.

The present investigation conforms to the Guiding Principles for
the Care and Use of Experimental Animal of Hokkaido
Pharmaceutical University (published 1998, revised in 2001 and
2007). The protocol approval number was H27-009.

In vitro cell viability test. Human dermal papilla cells were obtained
from the calvaria of a 63-year-old Caucasian male (Code No.
CA602t05a; TOYOBO Inc.). Cells were cultivated using designated
culture media and plates. 

For the cytotoxicity test, a control (final concentration of 0.1%
DMSO) and IP-PA1 (final concentration of 0.1% DMSO) were
adjusted to seven different concentrations. These samples were added to
cells that had reached confluence (n=3). Cells were further incubated
for 48 h and viability was measured using SF reagent (OD 450 nm). 

cDNA preparation. FastLane Cell® cDNA Kit was used to extract
total RNA and 2 μl gDNA Wipeout Buffer, 1 μl Fast Lane Lysate, as
well as 1 μl RNase-Free Water were added to a PCR tube, followed
by incubation at 42˚C for 5 min. Then, 6 μl reverse transcription
master mix solution (Quantiscript Reverse Transcriptase 1 μl,
Quantiscript RT Buffer 4 μl, RT Primer Mix 1 μl) was added and
incubated at 42˚C for 30 min. Finally, the mixture was incubated at
95˚C for 3 min to inactivate the reverse transcriptase. The product
was used as synthesized cDNA for the qPCR analysis. 

Quantitative real-time polymerase chain reaction. qPCR was
performed using SYBER® Premix Ex Taq. Previously reported
primers were used (Table I). PCR conditions were set at 95˚C for
10 s and 60˚C for 30 s. Relative quantification was performed by
normalizing target expression to the housekeeping gene GAPDH.
Data were expressed as change (n-fold) in FGF-7 and VEGF
mRNA expression compared with human dermal papilla cells
incubated without samples before co-culture.

Statistical analysis. Results are expressed as means±S.E. One-way
analysis of variance followed by Tukey’s honestly significant difference
test was used for comparing differences among multiple groups.
Differences were considered significant at **p<0.01 and *p<0.05.

Results

Murine hair growth test. Mice from the IP-PA1-PO group,
subjected to oral administration, showed a trend toward hair
growth (control median=1.2, IP-PA1-PO median=5), although
it was not significant, whereas mice from the minoxidil and
IP-PA1-PO groups, which received skin application, showed
significant hair growth (control median=2.5, minoxidil
median=10, IP-PA1-SC median=10) (Figure 1). Moreover,
when skins were collected from each group and observed after
H&E staining, both the minoxidil and IP-PA1-PO groups
showed hair elongation from the tissues surrounding the
dermal papilla cells (Figure 2). 

In vitro cell viability test. Cell viability of IP-PA1 on dermal
papilla cells was examined based on short- and long-term
treatments. The results indicated no cytotoxicity up to 48 h
even when a maximum concentration of 10 μl/mg IP-PA1
was used (Figure 3). Therefore, 0.4, 2 and 10 μl/mg of IP-
PA1 were added to cells and cultured for 24 h for the mRNA
expression analysis. 

Quantitative real-time PCR. Figure 4 shows the analysis results
of FGF-7 and VEGF mRNA expression. For VEGF mRNA, a
trend toward mRNA expression was observed with minoxidil
use and a significant expression (p<0.05) was confirmed with
IP-PA1 (2 and 10 μl/mg) administration. For FGF-7 mRNA, a
significant expression (p<0.01) was observed after adenosine

Wakame et al: IP-PAI1 Promotes Hair Growth on In Vivo and In Vitro Model
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Figure 1. Changing hair growth score in oral or topical application of IP-PA1. The back hair of mice was shaved and, after 14 days, hair growth
efficiency was evaluated. A) Oral administration of IP-PA1-PO sample (0.5% free access). B) Topical application of minoxidil (RiUP X plus 5%) or
IP-PA1-SC (5%) samples. Data are shown as means±SD. Significant differences (*p<0.05, **p<0.01) were obtained between control and samples
on topical application examination. M=Median.



administration and, similarly, a significant expression (p<0.05)
was confirmed with IP-PAI1 (2 and 10 μl/mg) use.

Discussion

VEGF facilitates hair follicle angiogenesis from the hair-bulb
containing dermal papilla cells and is considered to
accelerate hair growth by facilitating entry into the
bloodstream and providing cells with nutrients. Minoxidil
has been reported to facilitate VEGF production in dermal
papilla cells, expand sulfonyl urea receptor-mediated
capillary vessels and repress apoptosis against hair matrix
cells (12, 13). In the present study, a tendency toward VEGF
production induced by minoxidil was observed. The lack of
significant facilitation may be due to the minoxidil
concentration and culture time used in the in vitro
experiments. Highly significant promotion (p=0.004) was
observed in animal experiments and, therefore, in addition
to dermal papilla cells, surrounding cellular tissues and
stimuli are considered to be involved via a complex pathway. 

FGF-7 reportedly promotes hair growth by accelerating
cell proliferation, in both hair matrix and hair root sheath
cells from dermal papilla cells. Adenosine has been reported
to facilitate FGF-7 production via the adenosine A2b receptor

ANTICANCER RESEARCH 36: 3687-3692 (2016)
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Figure 3. Measurement of cell viability of human dermal papilla cells.
The human dermal papilla cells cultured with IP-PA1 (0.00064~
10 μg/ml) for 48 h. The concentrations of 0.4, 2 and 10 μg IP-PA1/ml
for qRT-PCR test were determined. Vehicle=0.1% DMSO.

Figure 2. Back hair growth and skin histological features. A) Photograph of back hair status in mice topically treated with control solution, minoxidil
and IP-PA1-SC. These photos show both samples to enhance hair growth after shaving back hair in 14 days. B) Histological features of hair cells
of the back skin lesions were stained with hematoxylin and eosin (HE). Both minoxidil and IP-PA1-SC groups showed hair elongation from the
tissues surrounding the dermal papilla cells. Scale bars=100 μm.



in dermal papilla cells. Immunohistochemical staining has
confirmed that the adenosine A2b receptor protein was
expressed in the surrounding dermal papilla cells and outer
root sheath in the hair follicles of healthy humans (14). In the
present study, it was found that adenosine significantly
facilitated the production of FGF-7 mRNA in human dermal
papilla cells. Indeed, the effect of skin application of
adenosine has already been reported in humans (15). 

In contrast, IP-PA1 showed a significant increase in the
production of VEGF and FGF-7 mRNA on dermal papilla
cells, although the p-value was below 0.05. This suggests that

the mechanism of IP-PA1-mediated hair growth is different
from that of minoxidil or adenosine. In fact, hair growth was
also promoted by oral administration or skin application in
animal experiments, suggesting that hair growth is promoted
by some complex biological reactions in addition to the direct
involvement of IP-PA1 in dermal papilla cells.

Both VEGF- and FGF-7-encoding genes need to actively
function during the growth phase (hair growth) of the hair
growth cycle; however, these genes also need to be repressed
during the recession phase (hair falling) of the cycle. For a
rapid transition between the recession phase and the

Wakame et al: IP-PAI1 Promotes Hair Growth on In Vivo and In Vitro Model
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Figure 4. Effect of FGF-7 and VEGF mRNA expression in human dermal papilla cells treated with IP-PA1. Gene expression level in human dermal
papilla cells cultured with adenosine (100 μM), minoxidil (30 μM) and IP-PA1 (0.4, 2 and 10 μg/ml). Expression of FGF-7 (A) and VEGF (B) were
measured by qRT-PCR. Significant differences (*p<0.05, **p<0.01) were obtained between vehicle and adenosine and IP-PA1 (2 and 10 μg/ml).



following growth phase (hair-bulb regeneration), repression
of VEGF- and FGF-7-encoding genes is considered
important. Thus, the development of hair tonic is required to
consider various factors, including the cause of hair loss and
the hair growth cycle. 

In addition to differences in sex and aging, several factors
may cause hair loss: a) inflammatory damage to the hair
follicle; b) increased hair shedding due to an underlying
medical problem; c) side-effect of chemotherapy; d) a
number of autoimmune conditions; and e) scarring from
underlying conditions. IP-PA1 not only appears to stimulate
macrophages but also regulates the immune system. In fact,
its contributions to several effects have been reported: i)
improvement of inflammatory symptoms in human and
mouse; ii) regulatory function of Th1/Th2 balance in an
allergic model mouse; and iii) facilitation of IL-10 mRNA
production in THP-1 cells (16-20). As shown in these
reports, IP-PA1 potentially promoted hair growth via
immune regulation or anti-inflammatory effects in addition
to acting on FGF-7 and VEGF genes; therefore, detailed
studies in mice and humans are warranted in the future. 
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Instructions for Authors 2016
General Policy. ANTICANCER RESEARCH (AR) will accept original high quality works and reviews on all aspects of experimental and
clinical cancer research. The Editorial Policy suggests that priority will be given to papers advancing the understanding of cancer causation,
and to papers applying the results of basic research to cancer diagnosis, prognosis, and therapy. AR will also accept the following for
publication: (a) Abstracts and Proceedings of scientific meetings on cancer, following consideration and approval by the Editorial Board;
(b) Announcements of meetings related to cancer research; (c) Short reviews (of approximately 120 words) and announcements of newly
received books and journals related to cancer, and (d) Announcements of awards and prizes.

The principal aim of AR is to provide prompt publication (print and online) for original works of high quality, generally within 1-2
months from final acceptance. Manuscripts will be accepted on the understanding that they report original unpublished works in the field
of cancer research that are not under consideration for publication by another journal, and that they will not be published again in the
same form. Αll authors should sign a submission letter confirming the approval of their article contents. All material submitted to AR will
be subject to review, when appropriate, by two members of the Editorial Board and by one suitable outside referee. The Editors reserve the
right to improve manuscripts on grammar and style.

The Editors and Publishers of AR accept no responsibility for the contents and opinions expressed by the contributors. Authors should
warrantee due diligence in the creation and issuance of their work.

NIH Open Access Policy. The journal acknowledges that authors of NIH-funded research retain the right to provide a copy of the published
manuscript to the NIH four months after publication in ANTICANCER RESEARCH, for public archiving in PubMed Central.  

Copyright. Once a manuscript has been published in ANTICANCER RESEARCH, which is a copyrighted publication, the legal ownership
of all published parts of the paper has been transferred from the Author(s) to the journal. Material published in the journal may not be
reproduced or published elsewhere without the written consent of the Managing Editor or Publisher.

Format. Two types of papers may be submitted: (i) Full papers containing completed original work, and (ii) review articles concerning
fields of recognisable progress. Papers should contain all essential data in order to make the presentation clear. Reasonable economy should
be exercised with respect to the number of tables and illustrations used. Papers should be written in clear, concise English. Spelling should
follow that given in the “Shorter Oxford English Dictionary”.

Manuscripts. Submitted manuscripts should not exceed fourteen (14) pages (approximately 250 words per double - spaced typed page),
including abstract, text, tables, figures, and references (corresponding to 4 printed pages). Papers exceeding 4 printed pages will be subject
to excess page charges. All manuscripts should be divided into the following sections: 
(a) First page including the title of the presented work [not exceeding fifteen (15) words], full names and full postal addresses of all
Authors, name of the Author to whom proofs are to be sent, key words, an abbreviated running title, an indication “review”, “clinical”,
“epidemiological”, or “experimental” study, and the date of submission. (Note: The order of the Authors is not necessarily indicative of their
contribution to the work. Authors may note their individual contribution(s) in the appropriate section(s) of the presented work); (b) Abstract
not exceeding 150 words, organized according to the following headings: Background/Aim - Materials and Methods/Patients and Methods
- Results - Conclusion; (c) Introduction; (d) Materials and Methods/Patients and Methods; (e) Results; (f) Discussion; (g)
Acknowledgements; (h) References. All pages must be numbered consecutively. Footnotes should be avoided. Review articles may follow
a different style according to the subject matter and the Author's opinion. Review articles should not exceed 35 pages (approximately 250
words per double-spaced typed page) including all tables, figures, and references.

Figures. All figures should appear at the end of the submitted document file. Once a manuscript is accepted all figures and graphs should
be submitted separately in either jpg, tiff or pdf format and at a minimum resolution of 300 dpi. Graphs must be submitted as pictures
made from drawings and must not require any artwork, typesetting, or size modifications. Symbols, numbering and lettering should be
clearly legible. The number and top of each figure must be indicated. Pages that include color figures are subject to color charges.

Tables. All tables should appear at the end of the submitted document file. Once a manuscript is accepted, each table should be submitted
separately, typed double-spaced. Tables should be numbered with Roman numerals and should include a short title.

References. Authors must assume responsibility for the accuracy of the references used. Citations for the reference sections of submitted
works should follow the standard form of “Index Medicus” and must be numbered consecutively. In the text, references should be cited by
number. Examples: 1 Sumner AT: The nature of chromosome bands and their significance for cancer research. Anticancer Res 1: 205-216,
1981. 2 McGuire WL and Chamnes GC: Studies on the oestrogen receptor in breast cancer. In: Receptors for Reproductive Hormones 
(O' Malley BW, Chamnes GC (eds.). New York, Plenum Publ Corp., pp 113-136, 1973.



Nomenclature and Abbreviations. Nomenclature should follow that given in "Chemical Abstracts", "Index Medicus", "Merck Index",
"IUPAC –IUB", "Bergey’s Manual of Determinative Bacteriology", The CBE Manual for Authors, Editors and Publishers (6th edition,
1994), and MIAME Standard for Microarray Data. Human gene symbols may be obtained from the HUGO Gene Nomenclature Committee
(HGNC) (http://www.gene.ucl.ac.uk/). Approved mouse nomenclature may be obtained from http://www.informatics.jax.org/. Standard
abbreviations are preferable. If a new abbreviation is used, it must be defined on first usage.

Clinical Trials. Authors of manuscripts describing clinical trials should provide the appropriate clinical trial number in the correct format
in the text. 
For International Standard Randomised Controlled Trials (ISRCTN) Registry (a not-for-profit organization whose registry is administered
by Current Controlled Trials Ltd.) the unique number must be provided in this format:  ISRCTNXXXXXXXX (where XXXXXXXX
represents the unique number, always prefixed by “ISRCTN”). Please note that there is no space between the prefix “ISRCTN” and the
number. Example: ISRCTN47956475.

For Clinicaltrials.gov registered trials, the unique number must be provided in this format: NCTXXXXXXXX (where XXXXXXXX
represents the unique number, always prefixed by 'NCT'). Please note that there is no space between the prefix 'NCT' and the number.
Example: NCT00001789.

Ethical Policies and Standards. ANTICANCER RESEARCH agrees with and follows the "Uniform Requirements for Manuscripts Submitted
to Biomedical Journals" established by the International Committee of Medical Journal Editors in 1978 and updated in October 2001
(www.icmje.org). Microarray data analysis should comply with the "Minimum Information About Microarray Experiments (MIAME) standard".
Specific guidelines are provided at the "Microarray Gene Expression Data Society" (MGED) website. Presentation of genome sequences should
follow the guidelines of the NHGRI Policy on Release of Human Genomic Sequence Data. Research involving human beings must adhere to
the principles of the Declaration of Helsinki and Title 45, U.S. Code of Federal Regulations, Part 46, Protection of Human Subjects, effective
December 13, 2001. Research involving animals must adhere to the Guiding Principles in the Care and Use of Animals approved by the Council
of the American Physiological Society. The use of animals in biomedical research should be under the careful supervision of a person adequately
trained in this field and the animals must be treated humanely at all times. Research involving the use of human foetuses, foetal tissue, embryos
and embryonic cells should adhere to the U.S. Public Law 103-41, effective December 13, 2001.

Submission of Manuscripts. Please follow the Instructions for Authors regarding the format of your manuscript and references. 
Manuscripts must be submitted only through our online submission system at: http://www.iiar-submissions.com/login.html
In case a submission is incomplete, the corresponding Author will be notified accordingly.
Questions regarding difficulties in using the online submission system should be addressed to: email: journals@iiar-anticancer.org

Galley Proofs. Unless otherwise indicated, galley proofs will be sent to the corresponding Author of the submission. Corrections of
galley proofs should be limited to typographical errors. Reprints, PDF files, and/or Open Access may be ordered after the acceptance
of the paper. Authors of online open access articles are entitled to a complimentary online annual subscription to Anticancer Research
for the current year. Requests should be addressed to the Editorial Office. Galley proofs should be returned corrected to the Editorial
Office by email within two days.

Specific information and additional instructions for Authors
1. Anticancer Research (AR) closely follows the new developments in all fields of experimental and clinical cancer research by (a)

inviting reviews on topics of immediate importance and substantial progress in the last three years, and (b) providing the highest
priority for rapid publication to manuscripts presenting original results judged to be of exceptional value. Theoretical papers will only
be considered and accepted if they bear a significant impact or formulate existing knowledge for the benefit of research progress.

2. Anticancer Research will consider the publication of conference proceedings and/or abstracts provided that the material submitted
fulfils the quality requirements and instructions of the journal, following the regular review process by two suitable referees. (For
further information please click here)

3. An acknowledgement of receipt, including the article number, title and date of receipt is sent to the corresponding author of each
manuscript upon receipt. If this receipt is not received within 20 days from submission, the author should call or write to the Editorial
Office to ensure that the manuscript (or the receipt) was not lost in the mail or during electronic submission.

4. Each manuscript submitted to AR is sent for review in confidence to two suitable referees with the request to return the manuscript with
their comments to the Editorial Office within 12 days from receipt. If reviewers need a longer time or wish to send the manuscript to
another expert, the manuscript may be returned to the Editorial Office with a delay. All manuscripts submitted to AR, are treated in
confidence, without access to any person other than the Managing Editor, the journal's secretary, the reviewers and the printers.



5. All accepted manuscripts are peer-reviewed and carefully corrected in style and language, if necessary, to make presentation clear. (There
is no fee for this service). Every effort is made (a) to maintain the personal style of the author's writing and (b) to avoid change of meaning.
Authors will be requested to examine carefully manuscripts which have undergone language correction at the pre-proof or proof stage.

6. Authors should pay attention to the following points when writing an article for AR:
• The Instructions to Authors must be followed in every detail.
• The presentation of the experimental methods should be clear and complete in every detail facilitating reproducibility by other scientists.
• The presentation of results should be simple and straightforward in style. Results and discussion should not he combined into one

section, unless the paper is short.
• Results given in figures should not be repeated in tables.
• Figures (graphs or photographs) should be prepared at a width of 8 or 17 cm with legible numbers and lettering.
• Photographs should be clear with high contrast, presenting the actual observation described in the legend and in the text. Each legend should

provide a complete description, being self-explanatory, including technique of preparation, information about the specimen and magnification.
• Statistical analysis should be elaborated wherever it is necessary. Simplification of presentation by giving only numerical or % values

should be avoided.
• Fidelity of the techniques and reproducibility of the results, should be points of particular importance in the discussion section.

Authors are advised to check the correctness of their methods and results carefully before writing an article. Probable or dubious
explanations should be avoided.

• Authors should not cite results submitted for publication in the reference section. Such results may be described briefly in the text
with a note in parenthesis (submitted for publication by... authors, year).

• The References section should provide as complete a coverage of the literature as possible including all the relevant works published
up to the time of submission.

• By following these instructions, Authors will facilitate a more rapid review and processing of their manuscripts and will provide the
readers with concise and useful papers.

7. Following review and acceptance, a manuscript is examined in language and style, and galley proofs are rapidly prepared. Second
proofs are not sent unless required.

8. Authors should correct their galley proofs very carefully and preferably twice. An additional correction by a colleague always proves
to be useful. Particular attention should be paid to chemical formulas, mathematical equations, symbols, medical nomenclature etc. Any
system of correction marks can be used in a clear manner, preferably with a red pen. Additions or clarifications are allowed provided
that they improve the presentation but do not bring new results (no fee).

9. Articles submitted to AR may be rejected without review if:
• they do not fall within the journal's policy.
• they do not follow the instructions to authors.
• language is unclear.
• results are not sufficient to support a final conclusion.
• results are not objectively based on valid experiments.
• they repeat results already published by the same or other authors before the submission to AR.
• plagiarism is detected by plagiarism screening services.

(Rejection rate (2015): 64%).
10. Authors who wish to prepare a review should contact the Managing Editor of the journal in order to get confirmation of interest in the particular

topic of the review. The expression of interest by the Managing Editor does not necessarily imply acceptance of the review by the journal.
11. Authors may inquire information about the status of their manuscript(s) by calling the Editorial Office at +30-22950-53389, Monday

to Friday 9.00-16.00 (Athens time), or by sending an e-mail to journals@iiar-anticancer.org
12. Authors who wish to edit a special issue on a particular topic should contact the Managing Editor.
13. Authors, Editors and Publishers of books are welcome to submit their books for immediate review in AR. There is no fee for this service.
(This text is a combination of advice and suggestions contributed by Editors, Authors, Readers and the Managing Editor of AR).
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