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ABSTRACT

Background: Prostate cancer is the second most prevalent cancer among men all over the world.

Over the past 10 years, prostate cancer prevalence has increased in Iran. Growth factors have an

Research Paper important role in the regulation and growth of malignant and normal prostate cells. Therefore, the
purpose of this investigation is to examine the association of the expression profile of IGF1, EGF, and
FGF2 with prostate cancer in an Iranian male population.

Article Type:

Materials and Methods: In this investigation, the quantitative real-time RT-PCR technique was

applied to evaluate the expression profiles of IGF, EGF, and FGF2 in the peripheral blood samples
. ¢ of 40 patients with prostate cancer and 40 healthy individuals. Moreover, the relative expressions of
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Article info:

Results: Our obtained data indicated a significant increase in the expression of EGF and FGF?2 in
patients with prostate cancer compared with the healthy subjects (P=0.02 and P=0.009, respectively).
In contrast, the expression level of /GFI was not significantly different between the patients and
controls (P=0.052), but the expression level of /GF'I was lower in the patients’ group. Additionally,
it has been observed that /GF'1, EGF, and FGF2 expression were directly associated with the stage

of disease.
Keywords: : Conclusion: Our results suggest that EGF and FGF2 probably have important role in prostate cancer
EGF, FGF2, IGF1, : and were consistent with what had previously been reported. On the other hand, our data revealed no
Prostate cancer :  association between the expression of /GF] and prostate cancer in the population studied.

Introduction of Iran [1]. Prostate cancer is one of the most common

cancers among males in the US and Western industrial-
ancer is the third leading cause of death in ized nations and a leading cause of cancer mortality.
Iran. There are several estimates of prostate Nearly 3% of all males will demise of this malignancy,
cancer prevalence rates in various regions although the fatality has decreased by 31% over the past
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13 years [2, 3]. The interpatient molecular heterogeneity
of prostate cancer is well known. It would be helpful to
recognize its predictive biomarkers to explore and provide
the more exact treatment for prostate cancer [3]. In pros-
tate cancer patients whose cancer has been progressed,
there are remedial options such as prostatectomy, radia-
tion, and androgen-deprivation therapy [4].

Epidemiological investigations consistently indicate the
familial clustering of prostate cancer. A man’s lifetime risk
of prostate cancer increases two to eight times if one of
his first-degree relatives has this disease [5]. According to
GLOBOCAN 2012, prostate cancer is one of the most prev-
alent cancers among Iranian men [6]. Proteins that regulate
cellular growth and apoptosis are called peptide growth fac-
tors. Multiple oncogenes that are associated with the ma-
lignant alteration of a cell are receptors for growth factors.
Growth factors have an essential role in the regulation of
both malignant and normal prostate cells.

The most critical Epidermal Growth Factor (EGF) family
includes the Fibroblast Growth Factor (FGF) and the Insu-
lin-like Growth Factor (IGF) [7]. The associated Binding
Proteins (IGFBP) of IGF are correlated in the arrangement
of cell proliferation and apoptosis. Also, there has been con-
siderable interest in the IGF family role in the metastasis of
prostate malignancy. It has been proposed that aberrant IGF
signaling is associated with many cancers such as colon,
prostate, pancreatic cancers [8, 9].

EGF is one of the well-studied oncogenes, and it is the
ligand of the Epidermal Growth Factor Receptor (EGFR).
Although the expression of EGF is under androgen control
in ordinary prostate, it has shown overexpression in prostate
cancer’s epithelium [10, 11]. Previous investigations have
been indicated the linking changes of the FGF system to the
initiation and development of a vast diversity of malignan-
cies such as prostate cancer. FGFs have a significant role
in the growth and preservation of the normal prostate. FGF
is a potentially serious mitogen in prostate cancer because
can binds the various isoforms of FGF receptor. Moreover,
FGF?2 (basic FGF) is expressed by several human malig-
nant cells, such as prostate cancer [12, 13].

Because of limited studies on the correlation of growth
factors such as IGF'I, EGF and FGF?2 and prostate can-
cer in Iran, this study aimed to investigate mRNA ex-
pression of IGF1, EGF, and FGF2 in prostate cancer
among Iranian male population (Isfahan Province), to
explore any difference in the patients with prostate can-
cer and healthy subjects.
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Materials and Methods

The Ethics Committee of the Medical Genetics Research
Center of Genome approved this study. Before taking the
blood sample of individuals, written informed consent was
taken from each person.

Sample collection

A total of 40 patients with prostate cancer, diagnosed in
the Isa Ibn Maryam Hospital, Isfahan, Iran (Mean+SD age:
67.05£1.85, range: 44-80 years) and 40 controls (Mean+SD
age: 59.37+1.95, range: 40-78 years) were chosen for the
present study. The controls had no family history of prostate
cancer and did not receive any specific medicine. Prostate
Specific Antigen (PSA) blood levels were measured for all
participants. Nine patients had received chemotherapy, 12
patients hormone therapy, and 17 patients radiotherapy. Of
them, six patients had received all therapies, and two pa-
tients had received no therapy for at least a month. Blood
samples were collected from patients and healthy subjects
(as controls). Four milliliters of peripheral blood was col-
lected in EDTA anticoagulant from every participant and
was quickly transferred to the laboratory on ice.

RNA extraction

The RNeasy Kit (Qiagen, Germany) was applied for RNA
extraction and tested by a NanoDrop spectrometer (WPA
Biowave II, Biochrom, USA) for the value of RNA quality
with the absorbance of 260/280 nm.

c¢DNA synthesis

cDNA synthesis for IGF'1, EGF, and FGF2 was fulfilled
on a total RNA using a cDNA Synthesis Kit (Qiagen, Ger-
many) according to the kit protocol. Then, the synthesized
cDNA was stored at -20° C until the next step.

Real-time reverse transcriptase-polymerase chain re-
action assay

The device tested was a Rotor-Gene 6000 system (Corbett
Life Science, Australia) for real-time quantitative PCR to
perform a total volume of 10 uL by specific primer pairs
(Table 1) [7]. The product of cDNA was mixed with a mas-
ter mix, including IGF1, EGF and FGF2 primers, 0.5 pL
separate from each primer (forward and reverse), 3 puL of
diethylpyrocarbonate-treated water, and 5 L of SYBR Pre-
mix Ex Taq II (TaKaRa, Kusatsu, Japan). Glyceraldehyde-
3-phosphate dehydrogenase (GAPDH) was applied as a
housekeeping gene for gene expression studies using real-
time PCR. Three independent RT-PCR experiments were
done for all genes studied in each sample mRNA level.
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Thermal steps of PCR were as follows: 95° C for 10 min,
40 cycles of 95° C for 10 s, 60° C for 20 s (annealing) and
72° C for 25 s (extension). Negative controls were used in
all reactions. The efficiency of /GFI (1.14), EGF (1.22),
FGF2 (0.97), and GAPDH (0.84) primers were examined
at various concentrations (Figure 1).

Statistical analysis

The data obtained were analyzed by the 24T gtatistical
method in GraphPad Prism version 5.01 (GraphPad, San
Diego, USA). The Kolmogorov—Smirnov test examined the
normality of data distribution. The independent samples t
test was used to analyze the data among groups. In all anal-
yses, P<0.05 was considered as statistically significant.

Results
Characteristics of the patients

A study population, including 40 patients, were enrolled
in this investigation. Patients and controls were matched in
terms of age (P=0.12). Of the 40 prostate cancer patients,
13 patients had a family history of cancer, and 26 of them
were smokers. Table 2 presents clinical characteristics of
the patients.

Expression profile of IGF1, EGF, and FGF2

In this study, we examined the mRNA levels of IGF1,
EGF, and FGF2 in healthy subjects and patients with
prostate cancer to find a correlation that may be benefi-

Table 1. Primer sequences used for real-time PCR (5"-3")
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cial in clinical diagnosis. The quantitative real-time PCR
method was assessed for the expression of IGFI, EGF,
and FGF?2 in the two groups (40 controls and 40 patients).
The 2-**“"method was applied for the analysis of real-time
PCR data where CT is the cycle threshold. Our data have
shown that the Relative Quantification (RQ) was different
in both groups. A significant increase in expression ap-
peared in our data analysis for EGF (Figure 2) and FGF2
(Figure 3) in patients with prostate cancer compared with
the healthy subjects (P=0.02 and P=0.009, respectively).
Our findings may indicate the role of EGF and FGF?2 and
their use as an approach to control and manage prostate
cancer. These factors might represent an additional marker
of potential clinical relevance.

In contrast, although the expression level of /GF'I was not
significantly different between patients with prostate cancer
and controls (P=0.052), the relative expression level was
slightly lower in patients with prostate cancer compared
with the healthy subjects (Figure 4). The results suggest
that /GFI probably lacks any major role in this cancer, at
least in our studied population. However, to understand the
role of IGF I in prostate cancer, more studies are warranted.
On the other hand, the relative expression of each of these
genes was analyzed according to the stage of cancer.

Our obtained data demonstrated that gene expression was
directly related to the stage of disease. Higher statistically
significant relative expression of EGF in stage I (1.82),
stage I1 (2.74), and stage 111 (3.36) were observed (P=0.023,
P=0.003, and P= 0.009, respectively). There was signifi-
cant increase in the expression of FGF2 in stage I (1.03),

Gene Forward Primer Reverse Primer Size (bp)
EGF CTTGTCATGCTGCTCCTCCTG TGCGACTCCTCACATCTCTGC 118
FGF2 CTGGCTATGAAGGAAGATGGA TGCCCAGTTCGTTTCAGTGa 149
IGF1 CCTCCTCGCATCTCTTCTACCTG CTGCTGGAGCCATACCCTGTG 166
GAPDH CCACTCCTCCACCTTTGACG CCACCACCCTGTTGCTGTAG 107
Table 2. Clinical characteristics of prostate patients
No. (%) / Mean+SD Number of
Samples I
. X Family History
Average PSA Free (ng/mL) Average PSA Total (ng/mL) Stage Disease Duration (y)
Stage I: 18 (45)
Patients 6.61+1.67 22.26%2.62 Stage Il: 13 (32.5) 5.42+0.67 13
Stage Ill: 9 (22.5)
Controls 1.83+2.15 10.37£1.52
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Figure 1. The efficiency of IGF1, EGF, FGF2, and GAPDH primers at different concentrations

stage I1 (1.37), and stage III (1.76) (P=0.005, P=0.004, and
P=0.0002, respectively). Although there was no significant
correlation between relative expression of /GFI and stage [
(P=0.11), significant differences were detected for /GF Iex-
pression in stage II (0.83) and stage 1.

Discussion

In this investigation, the association of the expression pro-
files of IGF1, EGF, and FGF2 with prostate cancer was
examined with RT-qPCR in the Iranian population. We
observed a higher expression profile of both genes stud-
ied (EGF and FGF?) in patients with prostate cancer than
controls. Our obtained data demonstrated that prostate can-
cer patients had a statistically significant elevation in the
expression level of EGF and FGF2 compared with the
healthy subjects. However, we observed no statistically
significant difference between patients with prostate cancer
and healthy subjects in the expression level of /GF I, but the

Figure 2. The expression profile of EGF in patients and con-
trols had a significant difference.

*P<0.02)

relative expression of /GFI was slightly lower in patients
with prostate cancer compared with the healthy subjects.
Further analysis based on the stage of disease showed that
IGF1, EGF, and FGF2 expression were directly correlated
with the stage of disease.

Geographic alternations in prostate cancer outbreak rates
and explanations of potential environmental factors have
been hampered by diversity in the PSA experiments. Ge-
netic and environmental factors probably have a key role
in the ongoing geographical outbreak differences over the
three decades despite various levels of PSA experiments
[14]. It seems that the investigations of underlying genetic
factors in this cancer in different populations with various
geographic and environmental factors are essential.

Thus, this study examined the association of the ex-
pression profile of /GF1, EGF, and FGF2 with prostate
cancer in Iranian population. The growth factors, includ-

Figure 3. The expression profile of FGF2 in patients and con-
trols had a significant difference.

**P<0.009
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Figure 4. The expression profile of IGF1 in patients and con-
trols had a significant difference

P<0.052; P=0.03 and P=0.012, respectively

ing VEGF, FGF2, TGFB1, EGF, and IGFI are the most
prevalent envoy of five significant growth factor families,
which are associated with approximately all intracellular
processes and so influence cells significantly. Soulitzis
et al. reported the overexpression of growth factors, in-
cluding VEGF, EGF, and FGF2 in prostate cancer, but
underexpression of TGFB1 and /GFI mRNA levels [7].
Their results are consistent with our results. The associ-
ated binding proteins of IGF are related to the regulation
of cell proliferation and apoptosis.

The role of IGFs in prostate carcinogenesis was support-
ed by investigations that have recognized several cancer-
promoting attributes of IGFI, such as mitotic and antiapop-
totic impacts. That is why researchers have focused on the
role of /IGF'I in the development of prostate cancer [15].
Also, EGF family interacts with their receptors, such as
EGFR. It is shown that the expression of EGFR is down in
ordinary prostate tissues, while it is overexpressed in pros-
tate cancer tissues [16]. FGF?2 (basic FGF) is expressed
in many malignancies such as breast, pancreas, lung, head,
and neck, prostate cancer and so on. ELISA studies have
shown that FGF?2 is found in human prostate cancer tis-
sues in significantly higher concentrations compared with
the normal prostate [17-19].

Trojan et al. reported that the number of VEGF*- positive
and EGF-positive cells in prostate cancer tissue was sig-
nificantly elevated compared with the normal tissue [20].
Our study further supports the hypothesis that FGF2 and
EGF may be clinically useful for therapy of prostate can-
cer. Future investigation should recruit larger samples of
prostate cancers with and without history of medication to
investigate the exact association of /IGF1, EGF, and FGF2
expression with prostate cancer.

Res Mol Med, 2019; 7(2):39-44
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However, this study was limited to the findings ob-
tained from the whole blood; therefore, research and
comparison of /GFI, EGF and FGF2 expression in
prostate tissues, as well as their evaluation in the early-
stage prostate cancer or benign prostatic hyperplasia
and healthy subjects, probably yield different results.
Moreover, future studies are required to investigate the
perception of gene-gene and gene-environment interac-
tions, splicing, etc. to achieve a comprehensive under-
standing of the relation of IGFI1, EGF, and FGF?2 with
prostate cancer.

In conclusion, EGF and FGF2 deregulation are prob-
ably associated with prostate cancer. The findings of the
current study agree with what had previously been re-
ported, and therefore, it can be concluded that EGF and
FGF?2 are also upregulated in this investigation popula-
tion. These genes are potential biomarkers for prostate
cancer in future studies. However, our results suggested
no association between IGF expression and prostate
cancer; thus, further studies at a broader level are re-
quired to understand the role of this gene.

Ethical Considerations
Compliance with ethical guidelines

The Ethics Committee of the Medical Genetics Research
Center of Genome approved this study

Funding

This study was supported by the Medical Genetics Re-
search Center of GENOME.

Authors contribution's

Contributing to conception and design: Mansoor Salehi;
Contributing to all experimental work and molecular ex-
periments, statistical analysis, and interpretation of data:
Farinaz Khosravian, Fatemeh Ketabchi, Faezeh Namazi,
and Nasrin Hadi; Contributing to sample collection: Nasrin
Hadiand and Faezeh Namazi; Financial support: Mansoor
Salehi; Discussion the results and the manuscript: Mansoor
Salehi and Farinaz Khosravian; Reading and approving the
final manuscript: All authors.

Conflict of interest

The authors declare no conflict of interest.



http://rmm.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

Farinaz Khosravian., et al

References

[1] Hassanipour S, Fathalipour M. and Salehiniya, H. The inci-
dence of prostate cancer in Iran: A systematic review and
meta-analysis. Prostate Int. 2018; 6(2):41-5. [DOI:10.1016/j.
prnil 2017.11.003] [PMID] [PMCID]

[2] Dall'Era MA, Cooperberg MR, Chan JM, Davies B, Albertsen
PC, Klotz LH, et al. Active surveillance for early-stage pros-
tate cancer: Review of the current literature. Cancer. 2008;
1128(2):1650-9. [DOI:10.1002/ encr.23373] [PMID]

[3] Mateo J, Carreira S, Sandhu S, Miranda S, Mossop H, Perez-
Lopez R, et al. DNA-repair defects and olaparib in meta-
static prostate cancer. N Engl ] Med. 2015; 373(18):1697-708.
[DOI:10.1056/ NEJMo0a1506859] [PMID] [PMCID]

[4] Kirby M, Hirst C, Crawford ED. Characterising the castra-
tion-resistant prostate cancer population: A systematic review.
Int J Clin Pract. 2011; 65(11):1180-92. [DOI:10.1111/j.1742-
1241.2011.02799.x] [PMID]

[5] Johns LE, Houlston RS. A systematic review and meta-analy-
sis of familial prostate cancer risk. BJU Int. 2003; 91(9):789-94.
[DOI:10.1046/j.1464-410X.2003.04232.x] [PMID]

[6] Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo
M, et al. Cancer incidence and mortality worldwide: Sources,
methods and major patterns in GLOBOCAN. Int ] Cancer. 2015;
136(5):359-E86. [DOI:10.1002/1jc.29210] [PMID]

[7] Soulitzis N, Karyotis 1, Delakas D, Spandidos DA. Expression
analysis of peptide growth factors VEGF, FGF2, TGFB1, EGF
and IGFI in prostate cancer and benign prostatic hyperpla-
sia. Int J Oncol. 2006; 29(2):305-314. [DOI:10.3892/1j0.29.2.305]
[PMID]

[8] Travis RC, Appleby PN, Martin RM, Holly J]MP, Albanes D,
Black A, et al. A meta-analysis of individual participant data
reveals an association between circulating levels of IGF-I
and prostate cancer risk. Cancer Res. 2016; 76(8):2288-300.
[DOI:10.1158/0008-5472.CAN-15-1551] [PMID] [PMCID]

[9] Denduluri SK, Idowu O, Wang Z, Liao Z, Yan Z, Mohammed
MK, et al. Insulin-like Growth Factor (IGF) signaling in tu-
morigenesis and the development of cancer drug resistance.
Genes Dis. 2015; 2(1):13-25. [DOI:10.1016/j.gendis.2014.10.004]
[PMID] [PMCID]

[10] Yang Y, Chisholm GD, Habib FK. Epidermal growth factor
and transforming growth factor a concentrations in BPH and
cancer of the prostate: Their relationships with tissue androgen
levels. Br ] Cancer. 1993; 67(1):152-5. [DOI:10.1038 / bjc.1993.26]
[PMID] [PMCID]

[11] Glynne-Jones E, Goddard L, Harper ME. Comparative analy-
sis of mRNA and protein expression for epidermal growth
factor receptor and ligands relative to the proliferative index
in human prostate tissue. Human Pathol. 1996; 27(7):688-94.
[DOI:10.1016/S0046-8177(96)90399-8]

[12] Kwabi-Addo B, Ozen M, Ittmann M. The role of fibro-
blast growth factors and their receptors in prostate cancer.
Endocr Relat Cancer. 2004; 11(4):709-24. [DOI:10.1677/
erc.1.00535] [PMID]

[13] Story MT, Hopp KA, Molter M, Meier DA. Characteristics of
FGF-receptors expressed by stromal and epithelial cells cul-
tured from normal and hyperplastic prostates. Growth factors.
1994; 10(4):269-80. [DOI:10.3109/08977199409010993] [PMID]

Research in Molecular Medicine

[14] Zhou CK, Check DP, Lortet-Tieulent ], Laversanne M, Jemal,
A, Ferlay ], et al. Prostate cancer incidence in 43 populations
worldwide: an analysis of time trends overall and by age group.
Int J Cancer. 2016; 138(6):1388-400. [DOI:10.1002/1jc.29894]
[PMID] [PMCID]

[15] Grimberg A. Mechanisms by which IGF-I may promote can-
cer. Cancer biol ther. 2003; 2(6):630-5. [PMID] [PMCID]

[16] Mandel A, Larsson P, Sarwar M, Semenas J, Khaja ASS, Pers-
son JL. The interplay between AR, EGF receptor and MMP-9
signaling pathways in invasive prostate cancer. Mol Med. 2018:
24(1): 1-13. [DOI:10.1186/s10020-018-0035-4] [PMID] [PMCID]

[17] Giri D, Ropiquet F, Ittmann M. Alterations in expression of
basic fibroblast growth factor (FGF) 2 and its receptor FGFR-1
in human prostate cancer. Clin Cancer Res. 1999; 5(5):1063-71.
[PMID]

[18] Giri D, Ropiquet F, Ittmann M. FGF9 is an autocrine and parac-
rine prostatic growth factor expressed by prostatic stromal cells.
J Cell Physiol. 1999; 180(1):53-60. [DOI:10.1002/ (SICI)1097-
4652(199907)180:1<53:: AID-JCP6>3.0.CO;2-P] [PMID]

[19] Polnaszek N, Kwabi-Addo B, Peterson LE, Ozen M, Greenberg
NM, Ortega S, et al. Fibroblast growth factor 2 promotes tumor
progression in an autochthonous mouse model of prostate can-
cer. Cancer Res. 2003; 63(18): 5754-60. [PMID]

[20] Trojan L, Thomas D, Knoll T, Grobholz R, Alken P, Michel MS.
Expression of pro-angiogenic growth factors VEGF, EGF and
bFGF and their topographical relation to neovascularisation
in prostate cancer. Urol Res. 2004; 32(2):97-103. [DOI:10.1007/
500240-003-0383-5] [PMID]

Res Mol Med, 2019; 7(2):39-44



http://rmm.mazums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en
https://doi.org/10.1016/j.prnil.2017.11.003
https://doi.org/10.1016/j.prnil.2017.11.003
https://www.ncbi.nlm.nih.gov/pubmed/29922630
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6004615
https://doi.org/10.1002/cncr.23373
https://www.ncbi.nlm.nih.gov/pubmed/18306379
https://doi.org/10.1056/NEJMoa1506859
https://www.ncbi.nlm.nih.gov/pubmed/26510020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5228595
https://doi.org/10.1111/j.1742-1241.2011.02799.x
https://doi.org/10.1111/j.1742-1241.2011.02799.x
https://www.ncbi.nlm.nih.gov/pubmed/21995694
https://doi.org/10.1046/j.1464-410X.2003.04232.x
https://www.ncbi.nlm.nih.gov/pubmed/12780833
https://doi.org/10.1002/ijc.29210
https://www.ncbi.nlm.nih.gov/pubmed/25220842
https://doi.org/10.3892/ijo.29.2.305
https://www.ncbi.nlm.nih.gov/pubmed/16820871
https://doi.org/10.1158/0008-5472.CAN-15-1551
https://www.ncbi.nlm.nih.gov/pubmed/26921328
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4873385
https://doi.org/10.1016/j.gendis.2014.10.004
https://www.ncbi.nlm.nih.gov/pubmed/25984556
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4431759
https://doi.org/10.1038/bjc.1993.26
https://www.ncbi.nlm.nih.gov/pubmed/7678977
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1968204
https://doi.org/10.1016/S0046-8177(96)90399-8
https://doi.org/10.1677/erc.1.00535
https://doi.org/10.1677/erc.1.00535
https://www.ncbi.nlm.nih.gov/pubmed/15613447
https://www.tandfonline.com/doi/abs/10.3109/08977199409010993
https://www.ncbi.nlm.nih.gov/pubmed/7528517
https://doi.org/10.1002/ijc.29894
https://www.ncbi.nlm.nih.gov/pubmed/26488767
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712103
https://www.ncbi.nlm.nih.gov/pubmed/14688466
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164051/
https://doi.org/10.1186/s10020-018-0035-4
https://www.ncbi.nlm.nih.gov/pubmed/30134822
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6020326
https://www.ncbi.nlm.nih.gov/pubmed/10353739
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291097-4652%28199907%29180%3A1%3C53%3A%3AAID-JCP6%3E3.0.CO%3B2-P
https://www.ncbi.nlm.nih.gov/pubmed/10362017
https://www.ncbi.nlm.nih.gov/pubmed/14522896
https://doi.org/10.1007/s00240-003-0383-5
https://doi.org/10.1007/s00240-003-0383-5
https://www.ncbi.nlm.nih.gov/pubmed/15250102

	Characterization of Non-Structural Gene of Influenza A Virus H1N1 in Iran
	Zahra Asadollahi1 ￼, Farida Behzadian1, Fatemeh Fotouhi2 , Behrokh Farahmand2* ￼, Samaneh Kouhestani1 

	Antimicrobial Resistance and Virulence of Salmonella spp. From Foods in Mazandaran
	Mansoureh Taghizadeh1* ￼, Behzad Javadian2 ￼, Alireza Rafiei3 ￼, Azadeh Taraghian4 ￼, Mahmood Moosazadeh5 

	Evaluation of Lead Effects on Laccase Enzyme Activity in Bacillus Subtilis WPI
	Parisa Mehrabi Moghadam1 ￼, Hassan Mahmoudi2* ￼

	Bovine Leukaemia Virus Tax Antigen Identification in Human Lymphoma Tissue: Possibility of Onco-protein Gene Transmission
	Camellia Taghadosi1 ￼, Gholam Ali Kojouri1* ￼, Ali Mohammad Ahadi2 ￼, Mohammad Hashemi Bahremani3, Abdolnabi Kojouri4 ￼

	Evaluation of IL-2 and IL-7 Expression in Patients With Prostate Cancer
	Faezeh Namazi1￼, Nasrin Hadi2￼, Fatemeh Parnian3￼, Mansour Moghimi4* ￼


