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Figure 1. Histological analysis of
rat dorsolateral prostate dosed
postnatally with EB, T and E on
PND 145 (A, B) by H&E staining
A: control group; B: EB+T+E group.
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Statistical analysis: After receiving data, ANOVA following Dunnett’s
test performed to determine significant differences (p < 0.05) compared to
the control group at each collection point.
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Figure 3. Scheme of proteomic analysis.
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prostate expression was categorized into four groups: -, no expression; +/-,
faint; + weak; ++ moderate; +++, strong.
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Proteomic analysis: Adult rat plasma collected on PNDs 90, 100, 145,
and 200 were analyzed using mass spectrometry-based proteomics.
Proteomic analysis was performed by bioproximity inc.
(https://www.bioproximity.com/; Manassas. VA, USA). Sample data were
searched against the UniProtKB database to determine the proteins
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• There are currently no specific biomarkers for chronic prostatitis. A
blood (plasma/serum) biomarker is a more convenient and useful
clinical aid for diagnosing diseases.
• MicroRNA and lipid were analyzed in plasma from dosed with estradiol
benzoate (EB) on PNDs 1, 3, and 5, and then underwent additional T+E
exposure from PND 90 through PND 200 (ref. 2, 3). The occurrence of
chronic inflammation was found on PND 145 and 200 in only the
dorsolateral prostate of rats dosed with EB, T, and E (Figure 1).
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Figure 2. Scheme of experimental design and group classification.
Male SD:Hsd offspring were injected with 2.5 mg/kg body weight (BW) EB
subcutaneously at PNDs 1, 3, and 5 for the EB-treated group. Male
offspring in the control group were injected with corn oil. On PND 90, the
animals in EB+T+E groups were additionally treated with testosterone (T)
and estradiol (E) from PND 90 through PND 200. After 8 weeks (on PND
146) the animals replaced new implants

Figure 4. (A) Venn graph of differentially expressed proteins in plasma of rats
dosed with EB+T+E on PNDs 100, 145, and 200; (B) PLS-DA score plot of plasma
protein levels in rats dosed postnatally with EB, T, and E
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Table 1. Significantly altered plasma protein levels in the EB+T+E group
on multiple collection points (Fold Change ≥ 1.5, p < 0.05 and FDR < 0.2)
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• Chronic prostatitis may increase risk of prostate cancer.
• The diagnosis of chronic prostatitis is based on family/medical history,
physical examination, and/or urine or blood tests (ref.1).
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• Chronic prostate inflammation (non-bacterial type; prostatitis) is likely
to occur through unknown cases in young men under 45 years old.

Estradiol benzoate (EB)

The levels of 89 of 183 proteins were significantly changed on PNDs 100,
145 and 200. The following proteins were identified in rat plasma, which
are expressed in prostates according to the National Center for
Biotechnology Information database: AP-2 complex subunit beta (AP2B1),
complement factor B (CFB), and ATP subunit alpha, mitochondrial
(ATP5F1A), myosin-9 (MYH9), alpha-2-glycoprotein 1, zinc (AZGP1),
amyloid-like protein 2 (APLP2), CTR9 homolog Paf1/RNA polymerase II
complex component (CTR9), serpin family F member 1 (SERPINF1), and
chromosome X open reading frame 64 (Cxorf64) encoded prolin rich 32
(PRR32). These proteins be reported to be identified in human patients
with prostatitis and prostate cancer.
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Introduction

Animal treatment: A total of 148 male offspring selected at birth (PND
0) were divided into two groups: untreated and EB-treated. In the EBtreated group, the male pups were injected subcutaneously with 2.5 mg/kg
body weight (BW) EB on PNDs 1, 3, and 5. Male pups in the untreated
group were injected with corn oil. On PND 90, EB-treated group was
divided into two additional groups: EB, and EB+T+E groups. Animals in
the EB+T+E group were additionally dosed with testosterone (T) and
estradiol (E) until PND 200 via implants in neck of animals. Animals in the
control and EB groups were not dosed with T and E (Figure 2).
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Background: The cause of chronic prostatic inflammation (non-bacterial
type; prostatitis) in young men under 45 years old remains unknown, but
may increase the risk of prostate cancer development. Currently, diagnosis
is accomplished by examining medical history and perform in a physical
and urine/blood tests; however, there are no specific biomarkers to aid
diagnosis. We evaluated microRNA and lipids in plasma from adult rats
with chronic prostatitis induced by treatment with an endocrine disrupting
chemical (EDC; estradiol benzoate) and the sex hormones (testosterone
and estradiol) followed the method described by Ho et al. Purpose: The
purpose of this study was to identify potential biomarkers of chronic
prostatitis in a rat model of induced chronic prostatitis. Methodology:
Chronic prostatitis was induced in adult rats with an EDC exposure at
around their birth and co-treatment with testosterone and estradiol on
postnatal day (PND) 90. Adult rat plasma samples were collected on PNDs
90, 100, 145, and 200. Plasma proteins were analyzed using mass
spectrometry-based proteomics. ANOVA following Dunnett’s test was
performed to determine significant differences (p < 0.05) compared to the
control group at each collection point. Results: Of 183 proteins that were
examined in rat plasma, 89 proteins were significantly changed 10, 55, and
110 days post-treatment compared to the control group. Of the
significantly-altered proteins, the following are also expressed in the
prostate, based on the National Center for Biotechnology Information
database: AP-2 complex subunit beta (AP2B1), complement factor B (CFB),
and ATP subunit alpha, mitochondrial (ATP5F1A), myosin-9 (MYH9),
alpha-2-glycoprotein 1, zinc (AZGP1), amyloid-like protein 2 (APLP2),
CTR9 homolog Paf1/RNA polymerase II complex component (CTR9),
serpin family F member 1 (SERPINF1), and chromosome X open reading
frame 64 (Cxorf64) encoded proline rich 32 (PRR32). Conclusion:
Several potential plasma biomarker candidates for chronic prostatitis were
identified, such as SERPINF1 which has been associated with prostatitis
and prostate cancer in humans. Although further studies are necessary to
verify these potential biomarker candidates in rat prostate and human
patients, this data is suggestive that further prostatitis biomarker research
may aid the diagnosis of prostatitis and/or improve monitoring for prostate
tumor development, ultimately improving men’s health.

Results and Discussion

M0R6K3

Abstract

Postnatal day

Figure 5. Comparison of relative protein abundance among control and
treatment groups for AP2B1, CFB, ATPF51A, MYH9, APLP2, AZGP1, PRR32, CTR9
and SERPINF1. X indicates group mean, error bars represent mean ± standard
deviation, and * indicates significantly changed compared to the CTRL group. n.d.:
no detection. Black line: control; red line: EB only; purple line: EB+T+E

This study identified potential plasma biomarkers for chronic prostatitis.
Although further studies are necessary to verify these potential biomarkers
in human patients, this data offers promise that further research may
improve the diagnosis of prostatitis and/or the monitoring tumor
development, ultimately improving men’s health.
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