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PR H e T g it DKL B O A — > 2 R K EE &2 (short
tandem repeat, STR) J# %I £ &5 CP/CPPS A
KRB By S R A Sy CP/CPPS (1 18 1 8O
PRI & 1 it — 2P 0F9E

2 CP/CPPS Wi 5 £ 512 HT

2.1 sk 4 TEN LA ) CP/CPPS B35 1
S B2 W, R ReER I IEA R , i — 25
SIATEE X TR AR T fE T . SR AR
FEARE U I s R AR 4 AN F B
2.1.1  F=3F BRI BCNEEER (LUTS DL Pk
D Re R AEAR A 040 S 3 P ARG PO BAE AR, 1
IRl st 1] ARG it ] 0+

2.1.2 FmE pEE S ) AR R R 1 R



AR AeE 202248 $ B 4528 % 45 $ M Nad J Androl, Vol.28, No. $, 2022 -3

PR, P P T BB R S . RN ] LUTS |
P )y R B A5 A IR L ORS #C BERE R K A 56 P B AT
RV T )R R B R (R 4k
&), BIANIIAR M S 45 5 CP/CPPS SiE R H Bk
Jei , AT R 0 S L ) U 2 KA AN 3 36 & CP/
CPPS SEUMTE L 5% o
2.1.3 BRAEE E AN R R A L
TR  FODRIG B A PR A BT AR S sl 2
2.1.4 A AE R ) g E R AR B A
Al P ST BB PR M S B R R A
T KRR A 3 O A P 2 T 155 100 FTORS ot o PR ke B
LMt AR T DR AT Sy e
2.2 R4 dE CP/CPPS SR 1E 4 B R A K A O
Tl b G AR P2 S RIS | 2 B R
TE B SO B SR DR R W IR A R G A
B, 0B O A S F e A BT T WA 4
BsW. VRS R SEAET SR F Ikl Tk R
FAR SR IR SR 5 R S BT OR &, 7
B HTHI AR R AT HE

BB TR KT RIS R — M, BA B T4
ST AR A S 2 T L 2R AR TRl ) i
T HTGI BRI EE SR AT EPS, AR A AT T i A SR K
AN AT TGS A TG R M Y SRR
CP/CPPS (35 B 45 K il 51 MR AR | 4K, 7] g
R IR SO AR AT RSN AR R
51, B /MESS . KA AL A Rk B ZEREA O
IR, U LA RS g 1% ik 2 o5 % T R Hh B A UL A
Z=2 2N
2.3 CP/CPPS 5 Rz 4k B AR X 46 T A
2.3.1 WsAksmEAR KRZECP/CPPS B3 1 1T 4k
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SR LUTS (800 , Qi IR AR GEIE e (45 4 B
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AU AT A5 5 . [BEH A IR RS
HoAb BB AL 45 4% s il CT w4 A JC i & 245 A%
A5 AR Z CT n] B JCWb IR R G 45 %78 , EPS
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o FE R SO BE B A AR AT S T HE IR SR AR, H
HIESE 2 b HAT—E WM DB nl i Rt
PR 22 U B2 W, 4l LIS RS 0697
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(1) #aRAE AR AT, 8, BTX, FZRTHE, JOX
IR, AL BENESE, IYEBAYSERIAGE, EATAEH BRI . I AREAAAE

(2) LUTS: B, R, Rl RAR, HERAG . IREBERAE,

(3) RiMOEMER: Il A8, BRIRFGEY, 2120 RS,

(4) YEDORERER . hEINAEMES (crectile dysfunction, ED). i, SHHEN
SR, FERIET A,

2. HXIFETR  CP/CPPS IREEREME L, (ERFRISRISST TAESR
ZHMASWITAAIEIR. BNEA%, XM E L T AB B NS AR S AR 41
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(1) RAEHUGLE: ATHEBRIRBEARYS | i RAFILABBAG

(2) WirF)AR/NASHiEHE A (prostatic exosomal protein, PSEP) £2iM: PSEP 5]

BMASND . IEAEBFA R, CP/CPPS M IR*h PSEP KF-FH%, PSEP /K¥-5 NIH-
CPSIiF4MX. FRHES EPS iy Mk 1% . PSEP {0 —Fh EAIERATH
TG B AHET U A9 IEAHL BLORIE RS AE

(& > MR R AR

@riere (O poe

BB 297 5 A

W OBEE R
- A A S O

2. EPS#t ARG EPS JETEANSIRR A T S oS MM e iakn, KMPORTER
WIER . BEkREMIERERY, EPS A EMMAYZE LAHER B CP/CPPS i)™
WRE, LARRIRIEEAE.

KA EPS B, BIANAK 2~7 Ko SEWBUGBEEMIREATHPIBREEIE, PRARntitis.
MFEHATRAEYRN, ATRMERE, KRNI, AR A SRR
AJFRETER . MIPSEEMARELHE . FRS RN, REMNTFIMREE. —K

N A AV WATHERERGHINR  hndzREE SR KRl woQ ad AR 0 4 60 WY Rl s RS e

HET BHEMRBESISTIREMSER

IERARE T . PSAELE T NS IRALBL . IRk . Wi . EPSTh,
i) PSA FREHAR, SUAT (EBRARANT ., PSA KA. FLif
EJH T MU PSA FIE S 0 50 IRAS SEPEBUNE ( -PSA ) Ko il iy 2 ik

M RGHk . ELISA 3 RO 3t ik

+=. BISUAR/MESNit 2 S

17 ) B /I (6 Rtk 2K 149 ( prostatic exosomal proteins, PSEP )
P NTF AR /N R . BIFSEREWT, 48 1E i 5 AR % A0 # JR b PSEP /K
AR, ZhLWFE LB, PSEP K- Y5 36 6 R %K 14k BF 5E Bt
8 P 0 31 AR 4 At AR 4 BT 53 % (National Institutes of Health-
chronic prostatitis symptom index, NIH-CPSI) f4i¥:4r 4%, [
i i 55 EPS 4 1 A0 MR HE A G . AR 3 22 SR JH ELISA XU
e LR . W PRA TR BURS P BUR , W HLAT
w2 T URYE ISR

+m., AR R &R

Lo koA de 2 e IRARLETR R AL M oh A S AR
EG At D 7 VA Bl 9 AT AR T B 9 R
EIWT, A28 R0 0 A 7 B TR A kL BRI TR
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B EPGE T, XSRS AP SEERS, XHAYT A
1R R R ERAR, I SZICBA 00 TP HuRakAs S
W, (AR EEC, KRR, BN K A RS, R
o, (R E ML .

2. HARakAeR SURRRIBCEY PR, R, B
MISERY— 25t 4. fEAE A AIKS B A9 SRR 16 F, JLh7
F AR Bt SCRUATER IRAERGIAAEE RIS, ARER
AFLE A 24 3k 0 S P B 6T AT SR FIATE , Hg DL 6 T S
B PR A AR 1) S SR AL G R BR S IUA ( Uwrealyticum, Uu)
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BRI R L 132 bR R A S A
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TLJEER, RIRZ A B RR A, Sk ML , iR

TR B A A B, B A
HHE, K%

WIRLL, & H L Kz

SR B H L BKITR BTG
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JIFARAE KUE TEBEATRKUESS . I PR R4S SE PR O, 255 B
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gy BRI AT RO

()& F UPOINT 5“m—iE" 54 S @ FH
E YR 4 % B3

UPOINT E AR HHE“J{-IE" LR (FR3I)
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. Pt S ILSE
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e AESEERONSIR R R4 P
%g?g& BB P A ﬁﬂﬁﬁ%
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AN 5 BV I PR ZR 5 A DG, B — 35 7 15 )i xfE LA
A R E RS . UL, BT ORI R
T RLI A — 7 e TR YT CP/CPPSTTY

(—) Aas

CP/CPPS &4 5 B X INAGE = DL SO B
PR B RIAIEAT Ry 2 AR G, W R R A T A e i 3,
BT 48 T A8 HOR RAT Ry 2 BRI T I Sl

(=)BH &R

R A 3 B2 W02 o2 PRBEI R PR R ARHIIR
148 25 ( Non-steroidal Anti-inflammatory Drugs, NSAIDs) ,
oAb 25 (T M52 1A B 3R L B3 A2 M98 2 390 HT B AR
2 BUEE IR 255 ) X G R R A AT AN TR R B (7 AR

Nickel 25/ >l UPOINT REE MR — 2 R ARH T
EEXTPEM R @I L . BRREOR , ffFH UPOINT %
GEib AT RAE MIRYT, T BEAR R NIH-CPSI 3143
T AR i T i T

1 o= B2 PR PHIE R (AR SR 5 5 UEHR ) . )

o2 1A BEL i 5710 308 3 0 oS 0 90 B G Ik 295 S
T WL R B 2R BB AZ A 8 b ST TR LT o HE R
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29W)7E LUTS Y7380, LR A AR o-3Z (AR 37 &
PERITE I AT REML I 2 — "7 0 % A 32 4R BHL T
R R 3 Fphimeg 2 b | B I me s F 38 1%
Lo, ZTHFGE C 52, o-32 1A BHL 57 BE ik 3% NIH-
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G (PR HERAER A A 15 ) 7
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FIAE T 50 4 PF 20 A v A5 IR I R HE R A
- SZARBEHE AT R FE < 1 4E1Y CP/CPPS B T 5
HAbZG Y B A PR R DT 6 J8 S R X
25T BB B B FOAA A P AR I R | 36 AT SRS S5
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PO PRI ROR S
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RS A S v 2R 43 B 10 00 TR I I B0 T 980 v T
AR P 6 28 24 ) 14 2 2 B E BA YR 7 R A
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A RESE BLAE IR YT T AR 25 1 FB AR TR AR B 1 JR
PRI ARIERYS  BUAE RIS -2 MBI 77 7T 4K A5 5 3
CCLNETE S G
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Tk

AR BT RGBT B AL CP/CPPS,

XF T A AE VD HR A SR figk JDK 32 D A4 A/ s N\ 7
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Rk LEH ELAR R eI AN LA KRN ISIALA AL
A
MRS 2t =R G R W T WENA BB T WEL
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25 B T i (1 25 W 1 A T B R i, A R
Ay TR B SRR AR RS RS, ke T I AL I | R B
IRBEXT 245 ) () 52 ) R AR, 7T £ =5 25 4 ) AR 4 R
FARET™ R 2GR i T B B NIH-CPST 34y | B2
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AR WL AL, $i 75 Jrd 0 5 g R a7 2 R AL, AR AV v X A% 3 9K
IR SR A Bl 28 TT 2 A M AR E A R B W R L B
W, B CP/CPPS U M A8 A IR A HoAth i
I7 I R R R

3. BT (TR L . 55 UEHE S . 1K)

TR 2 R B 7 1k T A A VR, A E
T4 B B A PR T B8 1 50 b e L I T L ot g n PR it
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The clinical significance of prostatic exosomal protein in the diagnosis of prostate

cancer

QIN Xiao-jian',GU Cheng-yuan', HUANG Yong-giang', HAN Cheng-tao*,ZHU Yao',DAI Bo', YE Ding-
wei' , MENG Jie’

(1. Department of Urology, Fudan University Shanghai Cancer Center; Department of Oncology, Shanghai
Medical College,Fudan University, Shanghai 200032; 2. Department of Urology, Tongren Hospital, Medical
School of Shanghai Jiao Tong University, Shanghai 200050; 3. Onco Biomedical Technology (Suzhou) Co. ,
Ltd. Taicang 215400, China)

ABSTRACT :Objective To evaluate the clinical significance of prostatic exosomal protein (PSEP) in the diagnosis of pros-
tate cancer. Methods Urine samples and clinical information were collected from 870 patients who underwent
s prostate needle biopsy during Mar. 2015 and Mar.2017. The PSEP level was detected with enzyme-linked
immunosorbent assay. The association between PSEP level and prostate cancer was analyzed. Results Of all
870 cases,370 were positive and 500 were negative. Compared with negative cases, prostate cancer cases had advanced age and
increased prostate specific antigen (PSA) level (P<C0.001) ,lower incidence of histological inflammation (P<C0.05) ,and lower
PSEP level (P=0.013).Subgroup analysis showed that when PSA was 4~10 ng/mL,there was correlation between PSEP level
and incidence of histological inflammation (P=0.009, r=0.094).Conclusion Histological inflammation is associated with a
low risk of prostate cancer. PSEP level is correlated with histological inflammation. Patients with prostate cancer have decreased
PSEP level. Urine PSEP may be helpful to avoid unnecessary prostate needle biopsy in patients with PSA 4—10 ng/mL.

KEY WORDS: prostate cancer; prostatic exosomal protein; inflammation
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Abstract: PSA may be elevated in non-malignant conditions such as prostatitis and leads to unnecessary prostate
needle biopsy. Urine prostatic exosomal protein (PSEP) has been proved to be a promising biomarker of prostatic
inflammation. The aim of this study is to determine the relationships between PSEP and the diagnosis of prostate
cancer (PCa), and their association with histologic prostatic inflammation. Prostate needle biopsies from 674 pa-
tients were evaluated for the presence of histological inflammation and PCa. The urine PSEP levels were measured
using an enzyme-linked immunosorbent assay kit. 286 cases were diagnosed as PCa and prostatic inflammation
was observed in 33.7% of the biopsies. The presence of histological inflammation was significantly associated with
a lower PCa risk (P < 0.001). The urine PSEP levels was significantly lower in PCa patients compared to the controls
(P =0.003). When subanalyzed by PSA levels, the difference was more evident in cases with PSA 4-10 ng/ml (P =
0.039). The urine PSEP levels was correlated with histological inflammation on prostate needle biopsy (P = 0.018,
r=0.12). Urine PSEP examination may be helpful to eliminate false positive PSA levels due to prostatic inflammation

and reduce unnecessary prostate needle biopsy in cases with PSA grey zone.

Keywords: Prostate cancer, prostatic exosomal protein, inflammation, prostatitis

Introduction

Prostate cancer (PCa) is usually suspected on
the basis of elevated prostatic specific anti-
gen (PSA) levels. Men with a positive PSA test
result may undergo a transrectal ultrasound-
guided core needle biopsy of the prostate to
diagnose PCa. PSA is organ but not cancer-spe-
cific, therefore, it may be elevated in benign
prostatic hypertrophy, prostatitis and other
non-malignant conditions [1]. Of biopsies per-
formed, 60.6%-75.8% cases did not result in a
PCa diagnosis [2, 3].

Considering that inflammatory infiltrate is a
common histological finding on prostate needle
biopsy, varying from 68% to 82% [4], it is an
important factor contributing to increased lev-
els of PSA in men without PCa. Unfortunately,
most prostatic inflammation are asymptomatic

and can be detected only upon histological
examination of a prostate specimen [5]. For
urologists, a predisposing marker to eliminate
false positive PSA levels due to prostatic in-
flammation would considerably avoid unneces-
sary prostate needle biopsy.

Prostasomes are extracellular vesicles produ-
ced by prostatic epithelial cells and excreted
with urine [6]. Over 400 distinct protein compo-
sitions of prostasomes have been identified.
Among these proteins, prostatic exosomal pro-
tein (PSEP) has been proved to be a promising
marker of prostatic inflammation [7].

To date no studies have looked for associations
between PSEP and risk of PCa. Herein, we eval-
uated the relationships between PSEP and the
diagnosis of PCa, and their association with
histologic prostatic inflammation.
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PSEP in prostate cancer

Table 1. Characteristics of prostate needle biopsy cases

out massage and stored at -80°C

Negative Positive

until PSEP measurement. PSEP lev-

n = 388 n =286 P value els were measured with PSEP diag-

Age 65 (33-91) 69 (44-90) <0.001 nostic kits (enzyme—llnked. |mmulno—
PSA, ng/mi* <4 17 (4.5%) 3(11%) <0.001 sorbent assay) (Onco Biomedical
’ - ; ) ) Technology, Suzhou, China) accord-
4-10 203 (54.0%) 45 (16.5%) ing to the manufacturer’'s manuals

>10 156 (41.5%) 225 (82.4) [7]. The absorbance values were

Inflammation Yes 180 (46.4%) 47 (16.4%) <0.001 read in the dual-wavelength mode

No 208 (53.6%)
PSEP, ng/m!

239 (83.6%)
1.01 (-4.99-18.8) 0.61 (-7.28-18.5)

on a BIO-RAD 680 microplate read-
0.003 er. A linear standard curve was gen-

225 cases’ PSA data were unavailable.

Materials and methods
Study population

Prospective and observational study was car-
ried out in 674 consecutive prostate biopsy
done from January 2015 until December 2016
due to elevation of serum PSA (> 4.0 ng/ml)
and/or suspicious DRE digital rectal examina-
tion (DRE) and/or positive imaging findings.
Informed consent for both procedures and st-
udy participation was obtained. The study was
approved by the Institutional Review Board of
Fudan University Shanghai Cancer Center.

Transrectal Ultrasound Guided Prostate Needle
Biopsy Prostate needle biopsy was performed
as an out patient procedure under local anes-
thesia. An end-fire ultrasound transducer (Fal-
con 2101, B-K Medical, Inc.) and a 16-gauge
automated biopsy needle (Bard, Inc.) were
used. A minimum of 12 cores were obtained,
and two to eight additional cores were taken
as determined by age and prostate volume.
Tissue specimens were fixed in 10% buffered
formalin, processed and subjected to H&E
staining according to routine protocol.

Clinical and demographic data were abstract-
ed from patients’ medical records. Diagnoses
of prostatic inflammation were based upon his-
tology by experienced pathologists. The pres-
ence of prostatic inflammation was defined as
presence of inflammatory cell infiltration in the
glands and stroma of the prostate, using the
Histopathological Classification System of Pro-
static Inflammation [8].

PSEP measurement
In order to minimize the bacterial interference,

midstream urine samples were collected with-
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erated by plotting the graph using
the standard concentrations on the
y-axis and the corresponding absor-
bance on the x-axis. The sample concentration
was determined according to the standard
curve, and the value was multiplied by the dilu-
tion factor if there was one.

Statistical analysis

Quantitative variables were expressed as medi-
ans semi-interquartile range. Qualitative vari-
ables were expressed as rates. Univariate anal-
ysis included x? test to analyze the association
between qualitative variables. Mann-Whitney U
test was performed to compare quantitative
variables. SPSS program V.20 was used to per-
form statistical analysis.

Results

A total of 674 participating patients were ana-
lyzed. PCa was identified in biopsies from 286
cases. There were significant age and PSA lev-
els difference between the cancer and non-
cancer group (P < 0.001, Table 1). In general,
histological inflammation was a frequent find-
ing, observed in the biopsy specimens from
227 (33.7%) patients. A significant but inverse
association was found between presence of
inflammation and presence of PCa (P < 0.001,
Table 1). PCa cases had lower levels of PSEP
compared with normal subjects (P = 0.003,
Table 1).

In PSA levels stratified analysis, the presence
of prostatic inflammation were more promi-
nently in cases with PSA 4-10 ng/ml than in
cases with the other two PSA levels (P =
0.002, Table 2). Accordingly, decreased levels
of PSEP were still associated with an increas-
ed risk of PCa in cases with PSA 4-10 ng/ml (P
= 0.039, Figure 1). This association was not
observed in the other two PSA levels (P =
0.564 and 0.379, respectively). An ROC curve

Am J Cancer Res 2019;9(5):1074-1078
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Table 2. PSA levels and Histological prostate inflammation

alence is variable, perhaps because

PSA<4 PSA 4-10 PSA > 10
ng/mil ng/ml ng/ml

the inflammation is not frequently
Pvalue reported by pathologists [8]. In this

Inflammation No 12 (60.0%) 145 (58.5%) 274 (71.9%)
Yes 8(40.0%) 103 (41.5%) 107 (28.1%)

0.002 study we report a high prevalence
of prostatic inflammation on pros-

18-
137 P<0.05
g 12- ‘ .
g I.I
=] Q- .
& H
2 6-
3- BN
0 i l..'.'.'.'. :’: ..-..
3 :

Positive Megative

Figure 1. Urine PSEP levels in prostate needle biopsy
cases with PSA 4-10 ng/ml.

was developed to identify the cut-off value dis-
tinguishing men with PCa from controls in PSA
4-10 ng/ml group. Youden’s Index reached a
maximum at a cutoff value of 0.35 ng/ml. The
diagnostic sensitivity was 62.2%, and the spec-
ificity was 72.4%. The negative predictive value
was 89.6% and positive predictive value was
34.6%. In multivariate logistic regression analy-
sis, PSEP levels < 0.35 ng/ml was not signifi-
cantly associated with PCa risk in PSA grey
zone. Compared with men with PSEP levels <
0.35 ng/ml, men with PSEP levels > 0.35 ng/
ml were associated with a decreased risk of
PCa (OR: 0.57, 95% Cl = 0.29-1.12, P = 0.102).
When the cut off value was 5.52 ng/ml, using
PSEP levels would screen out 90% of PCa
patients with PSA 4-10 ng/ml.

The PSEP levels were positively correlated with
prostatic inflammation (P = 0.018, r = 0.12).
The PSEP levels were higher in urine isolated
from prostatic inflammation patients [1.04
(-6.52-18.8) ng/ml] compared with normal sub-
jects 0.76 (-7.28-18.5) ng/ml, P = 0.048]. The
difference was more prominently in cases with
PSA 4-10 ng/ml (Table 3).

Discussion

Inflammatory infiltrates are frequently found in
routine biopsies performed, although the prev-
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tate needle biopsy. Multiple previ-
ous studies have evaluated the re-
lationship between inflammation and the sub-
sequent diagnosis of PCa and have reached
differing conclusions. Iczkowski et al. reported
that atrophy with inflammation showed some
preferential spatial association to PCa [9]. Be-
nedetti et al. and Gurel et al. found that pros-
tate inflammation was associated with a higher
incidence of PCa while some studies presented
that inflammation in benign prostate is inver-
sely associated with future PCa risk. Meta-
analyses by Dennis [10] and Jiang [11] et al.
showed a positive association between clinical
prostatitis and PCa. These studies comprised
pooled analyses of cohort or case-control stud-
ies and the presence or absence of prostatitis
was determined by chart review or personal
interview. While these studies provide an im-
portant clinical link between clinical prostatitis
and PCa, they relied on patient definitions and
recall of prior prostatitis, which may be vulner-
able to recall bias. Moreover, clinical prostatitis
is not always accompanied by histological signs
of inflammation and vice versa. Thus, these
studies are not well suited to determine the
association of histological inflammation and
PCa. Similar with our results, a meta-analysis of
25 studies reported that histological inflamma-
tion on prostate needle biopsy was associated
with a lower PCs risk [12].

Prior studies have shown that asymptomatic
histological inflammation and latent infection
are common findings in men, particularly those
with benign prostatic hyperplasia and concomi-
tant urological conditions [13]. Given that sub-
clinical inflammation may be present in many
men, in our study we used histology to better
determine the association between histological
inflammation and the subsequent development
of PCa. The high prevalence of inflammation in
pathological samples of prostate tissue from
surgery or biopsy suggested a possible link
between inflammation and PCa.

While the molecular pathogenesis of PCa has
been characterized by genes and proteins
involved in pro-inflammatory pathways, previ-
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Table 3. Urine PSEP levels stratified by PSA levels
Without Inflammation With Inflammation P value

due to prostatic inflammation
and reduce unnecessary pros-

PSA, ng/ml <4
410  0.98(-3.06-16.8)
>10 0.72(-7.28-18.5)

1.46 (-4.99-8.29)  -0.028 (-0.44-2.57) 0.280
1.27 (-3.50-18.8)
0.94 (-6.52-13.8)

tate needle biopsy in cases with-

in PSA grey zone.
0.027 erey

0.061 There are several potential impli-

ous study has shown that inflammation has a
protective role on PCa incidence [12]. The abil-
ity of premalignant cells to evade and down-
regulate the hostimmune defenses determines
the survival and neoplastic potential of prema-
lignant cells. The inflammatory response can
prevent this carcinogenesis by recognizing and
eliminating tumor specific antigens, a process
known as immunosurveillance. Therefore, in
the PCa milieu a balance exists between im-
mune system up-regulation and downregula-
tion. Inflammation is a hallmark of immune
system up-regulation. Thus, it is plausible that
it favors host defense mechanisms with a low-
er risk of PCa in the current study. Our results
implicate inflammation and immunomodulation
as candidate targets for pharmacological inter-
vention to prevent and potentially treat PCa.

Proteomic profiling of prostasomes isolated
from urine identified hundreds of proteins,
many of which can serve as biomarkers for
prostate diseases was recently validated for
prostate cancer and prostatitis [6]. One ad-
vantage of collecting prostasomes from urine,
as compared with blood, is that such isolates
are more enriched in prostasomes relative to
other constituents [6]. Cells and most apoptot-
ic bodies are considerably larger than prosta-
somes and can thus be easily separated from
prostasomes by differential centrifugation. In
a recent study, PSEP displayed sensitivities
above 60% at 94.2% specificity at a detection
threshold with positive values for prostatitis
patient samples and negative values for control
samples [7]. Compared with expressed pros-
tatic secretions, urine PSEP measurement was
more convenient and less painful. In the cur-
rent study, the PSEP levels were positively cor-
related with prostatic inflammation as expect-
ed. It is noteworthy that The PSEP levels were
significantly lower in urine isolated from PCa
patients with PSA 4-10 ng/ml compared with
normal subjects. Histological inflammation was
more frequently found (41.5%) in cases within
PSA grey zone, which may account for the dif-
ference we observed. As a potential biomarker
for prostatic inflammation, urine PSEP may be
helpful to eliminate false positive PSA levels
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cations of our study. Since we
found that histological prostate
inflammation is associated with lower PCa risk,
followup guidelines for these patients might be
adjusted for the reduced PCa risk. As such, our
results encourage pathologists to systemati-
cally evaluate and report prostate inflammation
on biopsy as it may have implications for a
repeat prostate biopsy strategy. Furthermore,
the use of urine PSEP examination to predict
prostatic histological inflammation is appeal-
ing, which could potentially allow for more tai-
lored prostate needle biopsy decision.

This study had the limitation of not being
designed to explore the mechanisms linking
inflammation to lower prostate carcinogenesis.
With these implications, studies evaluating
the biology of inflammation and how it relates
to carcinogenesis are needed since they may
identify areas for PCa prevention therapies. As
a non-invasive method, PSEP will be helpful to
discriminate prostatic inflammation from PCa
based on the relatively high negative predictive
value. While the relatively small sample size of
men in PSA grey zone in the current study might
limit the power to reveal an optimal PSEP cut-
off which should be confirmed in a larger-scale
study.

In conclusion, histological inflammation was
associated with lower PCa risk. Urine PSEP lev-
els were correlated with histological inflam-
mation on prostate needle biopsy. The urine
PSEP levels were significantly decreased in PCa
patients with PSA 4-10 ng/ml.
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Background: Chronic prostatitis (CP) or chronic pelvic pain syndrome (CPPS) is one of the most common
diseases in young and middle-aged men, accounting for 30% of outpatient men in urology OPD. There are
no definitive diagnostic criteria for CP or CPPS and no accepted therapies that cure the disease.

Methods: We identified 372 patients with CP diagnosed from 2015 to 2018 and collect the information
of age, routine urinary test, express prostatic secretion (EPS), and NIH-Chronic Prostatitis Symptom Index
(NTH-CPSI).

Results: Our study proved a correlation between the increase of prostatic exosomal proteins (PSEPs) level
and NIH-CPSI scores. Spearman’s correlation coefficient showed a significant level correlation between
NIH-CPSI and PSEP level (rs=0.194, P=0.0035). In the meantime, the correlation was found between the
PSEP level and EPS-white blood cells. Spearman’s correlation coefficient showed that there was a significant
hierarchical correlation between EPS-white blood cells and PSEP level (rs=0.183, P=0.001).

Conclusions: These findings highlight the potential of PSEP is a practical indicator of the symptomatic
progression of CP/CPPS. Applications of PSEP assay may guide drug discovery and lead to better treatment
to improve the patient’s quality of life.All in all, PSEP detection in urine is safe and effective, and it is worthy

of further promotion and application in clinical practice.
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Introduction

Chronic prostatitis (CP) or chronic pelvic pain syndrome
(CPPS) is one of the most common diseases in young
and middle-aged men and accounts for up to 30% of the
outpatient male observed in the urological clinics (1). From
the epidemiological survey, 4.5-10% of the male population
presents symptoms of prostatitis worldwide, and 50% of
men have prostatitis at some points during their lifetime
(2,3). Thus, CP/CPPS is of paramount importance as a
medical problem for health care internationally. However,
despite the intense research in the past decades, the etiology
and pathogenesis of CP/CPPS are still unclear. Also, the
clinical manifestation of CP/CPPS lacks specificity, making
clinical diagnosis and treatment challenging (4,5). The cause
of CPPS has not yet been clarified, but the basic viewpoint
is: CP/CPPS is a complex disease involving physical
and mental factors. Even if there are obvious physical
lesions that can cause pelvic pain, psychological and social
factors cannot be ignored. Treatment requires the use of a
multidisciplinary and comprehensive approach, including
surgery, drugs, physiotherapy, psychotherapy, etc. (6). The
purpose of treatment is to relieve pain, improve function and
eliminate psychological barriers. Many biomarkers have also
been confirmed to be involved in inflammation (7). So the
research of biomarkers is not only helpful for the accurate
diagnosis of CP/CPPS, but also for the development of new
targeted drugs for CP/CPPS, which is important for the
individualized and precise treatment of CP/CPPS.

The diagnosis of CP/CPPS has included a combined
process of recording clinical symptoms and signs, routine
urine tests, or culture and the express prostatic secretion
(EPS), which can be retrieved by performing a rectal exam
with a massage on the prostate (8). However, this is a clinical
process that requires a qualified doctor to operate and often
disturb the patients. Also, the EPS index may exclude other
potential pelvic pain associated with urological disorders.
There is a lack of effective tools for the evaluation of the
disease and the judgment of effect. At present, the NIH-
Chronic Prostatitis Symptom Index (NIH-CPSI) is a
questionnaire most commonly used internationally. It was
developed by experts organized by the National Institutes
of Health. Most practice clinics and hospitals in our
country (for example, the Jinling hospital in Nanjing; the
Taicang People’s Hospital and Military General Hospital in
Jinan) carry out the National Institutes of Health Chronic
Prostatitis Symptom Index (NIH-CPSI) to document the
patient symptoms and responses to diagnose CP/CPPS. In
this process, the patient must answer several questions. The
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doctor should calculate the NIH-CPSI score according
to medical history and clinical symptoms. Therefore, it is
imperative to find and introduce a valid tool of CP/CPPS
surrogate for diagnosis.

Also, studies have shown increased risks of prostate
cancer (PCa) for men with a history of prostatitis compared
with the case-control. For example, Tomas ez 4/. found the
atypical hyperplasia in epithelial cells with dark, swelling,
and prominent nucleoli in the tissue slide showing a lesion
of inflammatory atrophy. Inflammatory atrophy can supply
a favorable breeding ground for PCa development (9).

Exosomes are small, membrane-bound storage vesicles
that mediate transport of a cytosolic cargo between the cells
and to the extracellular space (10). Exosomes are produced in
many cell types, including the prostate epithelial cells, where
they are termed prostasomes (11). They can also be excreted
to the interstitial tissue compartments when infiltrating
leukocytes accumulate in response to inflammation. Thus,
prostasomes can be found in seminal plasma, and urine (12).
Prostasomes have been reported to elicit antioxidant effects,
antibacterial activity, and immunomodulation (13,14). It has
been proposed prostasomes may reduce the production of
reactive oxygen species (ROS) (15). Studies also suggested
prostasomes inhibit the NADPH oxidase activity of
polymorph nuclear neutrophils by lipid transfer from
prostasomes to the plasma membrane of these cells (16).
The molecular composition of human prostasomes is varied
and comprises hundreds of known and unknown proteins.
Prostate diseases, including prostate cancer, benign
prostatic hyperplasia (BPH), and prostatitis, present unique
phenotypes at the level of their respective proteasomal
proteomes (17).

Recently, antibodies against human prostasomes were
generated and found to be reactive to urine samples of CP/
CPPS patients. The proteins that are immune reactive to
the antibodies are appointed as prostatic exosomal proteins
(PSEPs) (18,19).

A multi-center clinical trial performed in China showed
that CP/CPPS patients present elevated PSEP in the void
urine when compared to the healthy men (20). Subsequent
applications of the PSEP test confirmed the utility in many
clinics across China; however, these applications have not
addressed the relationship between PSEP test and current
methods of diagnosing CP/CPPS. In this study, we intended
to be the first to reveal the potential relationship between
PSEP in urine samples and EPS indexes, including white
blood cells (WBC) and lecithin corpuscles and NIH-CPSI.
Our studies highlight the potential value of PSEP as an
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indicator for CP/CPPS symptoms and disease progression.

We present the following article in accordance with
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/tau-20-1268).

Methods
Subjects

From Sep 2015 to May 2018, 372 patients (age ranging
from 20 to 61 years old, male) were recruited and diagnosed
as having CP/CPPS at the Jinling Hospital Affiliated to
the Nanjing University School of Medicine, the Nanjing
University of Chinese Medicine Affiliated Integrated
"Traditional and Western Medicine, Jinan Military General
Hospital. Of the 372 patients, 225 underwent an NIH-CPSI
questionnaire survey (21). For inclusion into this study,
CP/CPPS patients must meet the following criteria: males
with CP/CPPS history and clinical symptoms, including
urinary frequency, urgency, and retention, the inflammatory
reaction, or reflective (perineal pain, abdominal bulge, and
discomfort). A portion of patients presented with premature
ejaculation or other symptoms includes infertility. Upon
rectal exam, CP/CPPS patients confirmed changes of EPS
found over the average person, including WBC and lecithin
corpuscle (phosphatidylcholine) in secretion. Also, routine
urinary tests or culture showed no significant anomaly
of acute inflammatory cell types or other urinary tract
infections. An NIH-CPSI questionnaire survey was used
to report pain, symptoms of abdominal discomfort, finding
urination symptoms, and quality of life to give rise to a total
score.

The Institutional Research Ethics Committee approved
all research analysis. The written informed consent was
retrieved from all individuals, and case-report-forms (CRF)
were administered during outpatient visits to collect the
information of age, routine urinary test, EPS and NIH-
CPSI, etc. All procedures performed in this study involving
human participants were in accordance with the Declaration
of Helsinki (as revised in 2013).

Sample collection

Midsegment urine samples were attained in the morning
and were at once frozen. They were stored at -20 °C until
ready for use. Subjects were excluded when there were
incomplete clinical data, inadequate quantities of urine
samples, or grossly bloody and thick urine, or with alcohol
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consumption.

PSEP assay
The double-blinded PSEP-ELISA assay was performed

as described according to the manufacturer’s instruction
[Onco Biomedical Technology (Suzhou) CO., Ltd] (20).
Void human urine samples were added to the 96-well
microplate trays and incubated at 37 °C for one hour. After
antibody incubation, the reaction was visualized by the
addition of chromogenic tetramethylbenzidine (TMB). The
resulting color development shows the amount of PSEP in
urine samples. The absorbance of the samples was read at
450 nm/630 nm.

Statistical analysis

The statistical analysis was performed blindly. For the cross-
sectional study analysis, a database collected all information
from each patient, including age, routine urinary test,
EPS, including WBC, and lecithin corpuscle in secretion
and NIH-CPSI. WBC and lecithin corpuscle stratified
data in secretion and NIH-CPSI, respectively, according
to different classification methods. The mean of PSEP
concentration and detection rate of PSEP are calculated,
respectively. Contingency tables and Spearman’s correlation
coefficient were used to test for independence between
PSEP positive/negative status and concentration with Chi-
square test statistics by SAS9.4 (The SAS software was
developed by The State University of North Carolina, the
USA in 1966) for each factor including WBC and lecithin
corpuscle and NIHCPSI. Data were stratified by counting
methods to minimize potential confounding factors when
testing for association between PSEP and CP/CPPS status.
The differences were significant when P<0.05. We conduct
power analyses for the assessment of our sample size by G
power software.

Results

The relationship between urine PSEP level and EPS-WBC
number with “+/-” as an indicator of disease severity

All 372 patients were documented with EPS-WBC numbers
in their case report forms (CRFs). This method stratified
them from documenting WBCs, as shown in Tuble 1.

They were divided into distinct groups according to
their WBC number in EPS. WBC number less than 9
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Table 1 Relationship between urine PSEP level and WBC numbers in EPS
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WBC grade Case number PSEP positive PSEP negative Positive rate (%) Mean (xs)
WBC+ 58 31 27 53.4 2.56+2.62
WBC+ 116 76 40 65.5 3.23+3.29
WBC++ 75 51 24 68.0 3.17+2.78
WBC+++ 72 55 17 76.4 4.63+3.91
WBC++++ 51 42 9 82.4 4.08+2.78

Chi-Square test ¥°=13.200, P=0.010. Spearman’s correlation coefficient analysis rs=0.183, P<0.001. WBC=: WBC number less than 9/HP;
WBC+: WBC number 10-20/HP; WBC++: WBC number 21-30/HP; WBC+++: WBC number 31-40/HP; WBC+++: WBC number >40/HP.
P<0.05 is statistically significant. PSEP, prostatic exosomal protein; WBC, white blood cells; EPS, express prostatic secretion.

Table 2 The relationship between urine PSEP level and the density of EPS-lecithin corpuscles

Lecithin grade Case number PSEP positive PSEP negative Positive rate (%) Mean (xxs)
+ 89 61 28 68.5 3.37+3.08
++ 99 68 31 68.7 3.55+3.38
+++ 17 80 37 68.4 3.74+3.48
++++ 67 46 21 68.7 3.18+2.69

Chi-Square test ¥*=0.003, P=0.999. Spearman’s correlation coefficient analysis rs<0.001, P=0.994. PSEP, prostatic exosomal protein; EPS,

express prostatic secretion.

under the high-power microscope is considered negative
or set as +; WBC number 10-20 is set as +; WBC number
21-30 is set as ++; WBC number 31-40 is set as+++; WBC
number >40 is set as ++++. As is shown in Table 1, with the
increase of EPS-WBC number, the positive rate of PSEP
showed a trend of increase. The mean PSEP concentration
appeared to increase. PSEP concentration in urine sample
change significantly when we analyze the dataset with the
contingency table chi-square test (x’=13.200, P=0.01).
Spearman’s correlation coefficient showed a significant rank
correlation between EPS-WBC and PSEP concentration
either (rs=0.183, P=0.001). These data suggested that, in
the current cohort of 372 patients, there was a statistically
significant correlation between the number of WBC and the
concentration of PSEP in the urine of CP/CPPS patients.

Relationship between urine PSEP level and EPS-lecithin
corpuscles

Although the vitality EPS examination has been questioned,
EPS is still widely used in the clinic because there is no
ideal specific diagnostic marker. We, therefore, examined
EPS-lecithin corpuscles for all patients. All 372 patients had
records of the EPS-lecithin corpuscle in their CRFs. The

© Translational Andrology and Urology. All rights reserved.

grade of EPS-lecithin corpuscle density stratified them,
as shown in Tible 2. In normal EPS, a full field of lecithin
corpuscles was observed with a high-power microscope,
which was appointed as ++++. The density of EPS-lecithin
corpuscles lower than 50% (++) per vision field under the
high-power microscope is considered a sign of CP/CPPS
in urological clinics. From 7able 2, the data showed there
was no statistical significance (x’=0.003, P=0.999) between
the density of lecithin corpuscles and PSEP concentration
in the urine of CP/CPPS patients when we analyzed
them with contingency tables chi-square test. Also, the
Spearman’s correlation coefficient showed no significant
rank correlation between the two either (rs=0.001, P=0.994).

Relationship between urine PSEP level and NIHCPSI

The CP symptom index developed by the NIH of the
United States (NIHCPSI) is an established scoring method
to record the symptoms of the patients. According to the
severity of symptoms, NIH-CPSI is divided into mild
(1-14 points), moderate (15-29 points), or severe
(30-43 points) (21). Increases of NIH-CPSI are used as the
indication that CP/CPPS becomes more pronounced with
more severe symptoms.
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Table 3 The relationship between the urine PSEP level and the NIH-CPSI
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NIH-CPSI Case number PSEP positive PSEP negative Positive rate (%) Mean (xs)
<15 113 70 43 61.95 3.56+3.60
16-30 89 66 23 74.16 3.39+3.17
>30 23 21 2 91.30 5.20+3.82

Chi-Square test ¥°=9.149, P=0.0091. Spearman’s correlation coefficient analysis rs=0.194, P=0.0035. PSEP, prostatic exosomal protein;

NIH-CPSI, NIH-Chronic Prostatitis Symptom Index.

From the 372 CP/CPPS patients, 225 patients had
NIH-CPSI records. The correlation between urine PSEP
level in urine and NIH-CPSI was examined. As shown in
Table 3, the rising NIH-CPSI was correlated with the
increase of patients with a positive rate of PSEP. We
analyzed them with the contingency table chi-square test
(1’=9.149, P=0.0091). Spearman’s correlation coefficient
showed a significant rank correlation between NIH-CPSI
and PSEP concentration (rs=0.194, P=0.0035). Although
the correlation between NIH-CPSI and PSEP is weak,
these data suggest an increased PESP concentration in the
urine sample is correlated with the severity of symptoms
and the advanced stages of CP/CPPS.

We have conducted a power analysis by the G power
software to assess the sample size. Power (1 - B) =0.99,
which means the power of the test is well, and the sample
size is enough to have valid results (Figure ).

Discussion

CP/CPPS is caused by the interaction between immune,
neurological and endocrine systems and psychological
factors (22). The theories behind the disease include
stress-induced dysfunction of the hypothalamic-pituitary-
adrenal axis (23), abnormal adrenal cortex hormones
(endocrine) (24), neurogenic inflammation (25) and muscle
fascia pain syndrome (26). In the latter two categories,
local nervous system disorders are caused by past trauma,
infection or anxious personality. Chronic unconscious
tightening of the pelvis (regulated by the release of
substances from nerve cells, such as substance P can also
lead to inflammation. The prostate and other parts of
the urogenital tract: bladder, urethra, testis can also be
inflamed by long-term activation of mast cells at the ends
of the pelvic nerves. Similar stress-induced genitourinary
inflammation has been found in experiments of other
mammals (27). However, there is no correlation between
the histological examination of prostatitis and the chronic
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prostatitis symptom index of the NIH-CPSI (28).
CP/CPPS is a frustrating clinical condition for both
practitioners and patients. In developing countries, the
situation is worse because often CP/CPPS is not correctly
diagnosed using a combination of multiple methodologies,
including NIH-CPSI, EPS, 2- and 4 cup tests, and so
on (29). Instead, clinician experience sometimes dictates
the treatment of self-described abdominal and urinary
discomfort with a frequent prescription of antibiotics to
observe treatment response to the anticipated CP/CPPS.
At present, there is no uniform standard and “gold
standard” for the diagnosis of CP/CPPS, and laboratory
diagnosis lacks widely accepted biomarkers, and the
methodology that can be used in clinical research is very
limited. There is no doubt that CP changes the local
microenvironment of the prostate, and the corresponding
biomarker changes will inevitably occur. Quick ez /. (30)
found CCL-2 and CCL-3 of CP/CPPS patients has a
key inflammatory mediator effect. The results of Paulis
et al. (31) showed that IL-6 in EPS of CP/CPPS patients
was significantly higher than that in healthy controls, and
its increased level was related to CP/CPPS symptom score
(NIH-CPSI). Hochreiter et al. (32) found that IL-8 in EPS
of type IIIA patients was significantly higher than type I1IB
group and the control group, it is believed that IL-8 can
be used to distinguish type IIIA and IIIB CP/CPPS. Miller
et al. (33) measured NGEF, IL-6, IL-8, and IL-10 in semen
of CP/CPPS patients, and found that the level of NGF in
semen was related to the severity of pain. These findings are
consistent with the findings of Watanabe er 4/. (34) that the
NGF in EPS is related to the NIH-CPSI pain score, and
the level of NGF is significantly reduced after successful
treatment. As a new member of the costimulatory molecule
family, B7-H3 plays an important role in regulating the
immune system. Wei et al. (35) reported that the B7-H3
in EPS of the control group was significantly higher than
other subtypes group, and the B7-H3 level of CP/CPPS III
B patients was higher than that of CP /CPPS IIIA patients.
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Figure 1 The power analysis by the G power software.

Traditional routine testing methods, including EPS and
urine routine diagnostic examination are challenged. It has
limited significance for clinical guidance. Therefore, we
need to find a new biomarker to guide the diagnosis and
treatment of CP/CPPS.

The available PSEP-ELISA assay as a simple, objective
and non-invasive urine test supplies the clinician as a
biological surrogate to aid in the diagnosis of CP/CPPS. In
the past couple of years, the PSEP test became adopted in
hospitals and clinics in China and received some positive
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responses. However, the correlation of urine PSEP level
with EPS and/or NIH-CPSI was only described in meetings
and conferences anecdotally. Therefore, the current study
is the first to confirm that the PSEP level is associated with
the increasing WBC counts and NIH-CPSI scores. Thus,
an increasing PSEP level in the urine can be a sign of the
severity of CP/CPPS and may guide the best treatment
plan. However, it is a pilot study that only elaborates on
the correlation of urine PSEP level with EPS and/or NIH-
CPSI. Therefore, further study should focus on the cut-
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off point of PSEP to distinguish between IIla and IIIb
categories avoiding prostatic massage.

During the chronic prostatic process, leukocytes exudate
and swarm to the inflammation region; leukocytes engulf
lecithin, causing lecithin bodies to decrease.

In our current study, we do not find a strong correlation
between urine PSEP level and density of EPS-lecithin
corpuscles. We noticed this result and had extensive
discussions with other clinicians. We believe that further
study may be needed to test this relationship more closely
in a study with a larger sample size.

There is intense research ongoing to find better and
more practical biomarkers for CP/CPPS. Studies have
shown that inflammatory cytokines in seminal plasma of
CP/CPPS patients are increased significantly, including IL-
1, IL-6, IL-8, IL-10, and TNF-a (36). Polymorph nuclear
(PMN) elastase in EPS was significantly higher in IIIa
compared to IIIb (37,38). Other pathogens than bacteria,
including chlamydia, are associated with increased WBC
counts and pain severity in men with CP/CPPS. Perhaps
the most thorough survey of the protein biomarkers came
from mass spectrometry of seminal plasma proteomes of
prostatitis patients (39). This study identified 418 proteins
associated with prostatitis versus 280 present in healthy
individuals with 1,662 proteins present in both populations.
While these are encouraging steps towards the development
of vial biomarkers for CP/CPPS, they are derived from EPS
or require sophisticated equipment to perform analysis.
Therefore, they are not of practical value for general clinical
application at this moment.

While PSEP-ELISA assay is simple to perform on
voided urine, much still is to be learned. For example,
it would be essential to confirm our study by more
independent hospitals and clinics around the world for
different ethnic backgrounds. There are reports that in
some regions, pathogens may be more closely related to
CP/CPPS. Also, the mechanism of PSEP involvement in
CP/CPPS is entirely unknown. It would be essential to
understand why PSEP is elevated in CP/CPPS and whether
it is causative, or it is a mere biomarker surrogate. The
understanding of PSEP biology would also be necessary for
drug development. For example, many animal models are
currently being used to investigate the etiology and drug
response of experimental prostatitis in animal models (40).
PSEP may be used to monitor the disease course and drug
treatment outcomes. There are still some shortcomings
in this study. There is no NIH classification of CP. The
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correlation between PSEP in urine of CP patients with
different types and WBC, SPL counts in EPS, and NIH-
CPSI score needs further study. We are preparing to carry
out a multidisciplinary, multi-center, prospective, large-
sample clinical study of evidence-based medicine. Moreover,
CP/CPPS is often clinically associated with symptoms of
urinary dysfunction. Currently, research on PSEP only
confirms that it is related to the severity of symptoms, but
cannot locate the cause. It may be necessary to combine
UDS examinations, which is more conducive to accurate
treatment of patients. UDS examination can identify
specific types of lower urinary tract dysfunction in patients
with CP/CPPS (41), and then take targeted treatment.

Conclusions

Our study proved a correlation between the increase of
PSEP level and NIH-CPSI scores. In the meantime, the
correlation was found between the PSEP level and EPS
indexes. These findings highlight the potential of PSEP
is a practical indicator of the symptomatic progression of
CP/CPPS. Applications of PSEP assay may guide drug
discovery and lead to better treatment to improve the
patient’s quality of life.
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Abstract

Objective: To evaluate the clinical potential of urine pros-
tatic exosomal protein (PSEP) as a diagnostic biomarker of
chronic prostatitis (CP). Materials and methods: Using an
enzyme-linked immunosorbent assay kit, urine PSEP levels
were detected in 103 control cases as well as 283 cases of CP,
with 82 cases fulfilling the definition of the USA National In-
stitutes of Health category Il (NIH-1I), 108 cases of NIH-llla and
93 cases of NIH-lllb. The values of age, body mass index, pros-
tate volume, serum prostatic specific antigen (PSA) urine
PSEP levels, and seminal parameters were analyzed. Resullts:
The PSEP levels were significantly higher in patients of NIH-II
(2.09 [2.35] ng/mL), NIH-llla (1.80 [2.95] ng/mL) and NIH-lllb
(1.64 [2.48] ng/mL) compared to the value of 0.24 (0.76) ng/
mL in the controls. ROC identified a cutoff value of 1.387 ng/
mL, with a sensitivity of 59.0% and specificity of 94.2%. The
area under the ROC curve was 0.833. PSEP levels positively
correlated with serum PSA levels in the NIH-lllb group, and
with EPS WBC count in the NIH-llla group, and with semen
WBC count in each CP subgroups but negatively correlated

with sperm motility in both the NIH-llla group and the NIH-
lllb group. Conclusion: Urine PSEP could be a potential bio-
marker for CP. © 2017 S. Karger AG, Basel

Introduction

Prostatitis is a common disease in adult males, with a
prevalence of 8.2% reported in a systematic review that
included more than 10,000 participants [1]. Chronic
prostatitis (CP), which could have significant mental and
physical impact on patients’ quality of life [2], consists of
3 categories defined by the USA National Institutes of
Health (NIH-II) (chronic bacterial prostatitis), NIH-III
(CP/chronic pelvic pain syndrome), and NIH-IV (as-
ymptomatic prostatitis) [3]. Currently, multiple clinical
evaluations and the exclusion of other conditions must be
completed for diagnosis and severity assessment in CP
because a specific biomarker is still not available [4].

Prostasomes are nanosized vesicles produced by pros-
tatic epithelial cells and are enriched in semen and pros-
tatic fluids. Under normal conditions, a small amount of
prostasomes is released into the posterior urethra and
then excreted with urine [5]. Recently, several studies had

© 2017 S. Karger AG, Basel
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revealed that some protein components of prostasomes
could be promising candidates as diagnostic biomarkers
for prostate diseases [6, 7, 8]. Among these proteins, pros-
tatic exosomal protein (PSEP) is thought to be a potential
marker of CP and was evaluated in this study.

Materials and Methods

A total of 283 patients with CP who visited our clinic were en-
rolled in this study between May 2014 and November 2015, and
were classified into 3 groups: NIH-II, NIH-IIIa and NIH-IIIb. Ad-
ditionally, 103 males were recruited as controls from routine phys-
ical examination for fertility, with normal seminal WBC count (no
more than 1 x 10%/mL), and without a history or any symptoms of
prostatic diseases or urinary tract infection as well. Individuals
were excluded if they had sexual activity within 48 h before mea-
surement or catheterization within 2 weeks.

The diagnosis of CP was made based on clinical symptoms and
laboratory findings of urine and expressed prostatic secretions
(EPS) and on the exclusion of other circumstances such as urethri-
tis, cystitis, urogenital cancer, and urinary calculus. A post-mas-
sage urine test was performed in case of EPS collection failure.
Each patient had a review of the history and symptom severity as-
sessment using the National Institutes of Health CP Symptom In-
dex (CPSI), which was reported as subscores for pain, urinary
symptoms, and quality of life, as well as the total score. EPS were
collected for regular testing and culture. Data of body mass index
(BMI) calculated as the weight (in kilograms)/height (in square
meters), prostate volume (PV) measured by ultrasound, serum
prostatic specific antigen (PSA) were collected. Semen samples
were collected from 198 cases of CP patients (59 cases of NIH-II,
73 cases of NIH-IIIa, 66 cases of NIH-IIIb group) and all controls.
Data of semen volume, semen WBC count, sperm concentration,
and motility were compared.

In order to minimize the bacterial interference, midstream
urine samples were collected before massage and stored at -80°C
until PSEP measurement. Samples were thawed before analysis
and assayed using PSEP diagnostic kits (enzyme-linked immuno-
sorbent assay) manufactured by Onco Biomedical Technology Co.
Ltd. (Suzhou, China) [9]. Indirect ELISA was performed. Urine
samples were added to the microplate wells and incubated for 1 h
at 37°C. The plates were washed 5 times. Then, 100 uL per well of
blocking solution (1% BSA in PBS) was added and incubated for
40 min at 37°C. The wells were washed 5 times and then PSEP an-
tibody was added. The plate was incubated for 40 min at 37°C.
After washing, secondary antibody conjugated with horseradish
peroxidase (HRP) was added and incubated for 20 min at 37°C.
After washing, substrate solution was added into each well and in-
cubated for 20 min. Color development was stopped and the ab-
sorbance values were read in the dual-wavelength mode (450 nm
as the test wavelength and 630 nm as the reference wavelength) on
a BIO-RAD 680 microplate reader. A linear standard curve was
generated by plotting the graph using the standard concentrations
on the y-axis and the corresponding absorbance on the x-axis. The
sample concentration was determined according to the standard
curve, and the value was multiplied by the dilution factor if there
was one.
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Values of PSEP, WBC in EPS, CPSI total, and subscores were
reported as the median (interquartile). The Kruskal-Wallis test
was used to compare these values between groups. Analysis of vari-
ance was used to compare values of age, BMI, PV, PSA levels, urine
WBC count, semen volume, semen WBC count, sperm concentra-
tion, and motility between groups. An ROC curve was developed
to determine the optimal cutoff value for PSEP. Correlations be-
tween PSEP and age, BMI, PV, PSA, WBC count in EPS, WBC
count in semen, semen volume, sperm concentration, sperm mo-
tility, as well as NIH-CPSI scores were assessed using the Spear-
man correlation coefficient. Significance was set at p < 0.05. SPSS
version 20.0 was used for statistical analysis.

Results

The demographic characteristics of the study groups
are shown in Table 1. There were no differences in distri-
bution of age, BMI and PV between the CP and control
groups. The PSA levels were slightly elevated in each CP
subgroup compared to the control group. CPSI scores
were collected from CP patients, while individuals in con-
trol group gave almost negative response to the question-
naire. CPSI total score, pain, urinary symptom subscores,
and symptom impact did not significantly differ among
the subgroups of CP. Patients of NIH-II and NIH-IIIb
group had slightly decreased sperm motility. There were
no differences of WBC count in semen, sperm concentra-
tion, and semen volume between CP and the control
group.

The PSEP detected in midstream urine showed a non-
normal distribution in the CP and control groups. The
PSEP levels in each group are listed in Table 1. The me-
dian (interquartile range) PSEP levels were 2.09 [2.35] ng/
mL, 1.80 [2.95] ng/mL and 1.64 [2.48] ng/mL in the NIH-
II, NIH-IIIa, and NIH-IIIb group respectively. The values
were significantly higher in each CP subgroup compared
to the value of 0.24 [0.76] ng/mL in the controls. How-
ever, no difference in PSEP was found among the NIH-II,
NIH-IIIa, and NIH-IIIb groups (Fig. 1).

An ROC curve was developed to identify the cutoff
value distinguishing men with CP from controls (Fig. 2).
Youden’s Index reached a maximum at a cutoff value of
1.387 ng/mL. The diagnostic sensitivity was 59.0%, and
the specificity was 94.2%, corresponding to the cutoff.
The area under the ROC curve was 0.833 (95% CI 0.794—
0.873).

The associations between PSEP and other parameters
were assessed by spearman correlation coefficient (Ta-
ble 2). There were no correlations between PSEP level and
age, BMIL, PV in both control and CP subgroups. It was
found that urine PSEP levels positively correlated with
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Table 1. Characteristics of patients with CP and controls enrolled in the study

Control NIH-II NIH-IIIa NIH-IIIb

(n=103) (n=82) (n=108) (n=93)
Age, years, mean (SD) 35.8(7.9) 35.1(9.3) 34.7 (9.0) 33.5(9.3)
BMI, kg/m? mean (SD) 23.0 (2.0) 22.9 (1.5) 23.1(2.1) 23.2 (1.8)
PV, mL, mean (SD) 19.5 (6.4) 19.0 (6.9) 18.4 (6.3) 17.6 (6.7)

PSA, ng/mL, mean (SD)

PSEP, ng/mL, median (IQR)
WBC in urine (/hpf), mean (SD)
WBC in EPS (/hpf), median (IQR)
CPSI total score, median (IQR)
Pain domain, median (IQR)
Urinary domain, median (IQR)
QOL, median (IQR)

1.14 (0.62)'-4

0.24 (0.76)°8
1.9 (0.7)%10
4.5 (6.25)13-15
0.0 (0.0)18-21
0.0 (0.0)%%%
0.0 (0.0)%6-2°
0.0 (0.0)30-33

Number of cases with semen sample 103
Semen volume, mL mean (SD) 3.5(2.2)
WBC in semen, 10®/mL mean (SD) 0.4 (0.5)
Sperm concentration, 10%/mL mean (SD) 117.5 (89.6)

Sperm motility, (A+B%) mean (SD) 60.2 (18.8)34-36

1.37 (0.65)2
2.09 (2.35)>°
6.7 (3.6)°12
19.5 (7.25)13-16
20.0 (7.25)18:19
6.5 (4.5)%% %3
6.0 (5.0)%%7
8.0 (4.0)%0:31

1.50 (0.70)"3
1.80 (2.95)>7
2.7 (0.6)> 11
23.5(8.25)13 1517
20.0 (11.0)18:20
7.5 (5.0)%% %
5.0 (4.75)%28
9.0 (5.0)30- 32

1.38 (0.76)' #

1.64 (2.48)>8
2.0 (0.7)>12
6.0 (6.0)13’ 16, 17

21.0 (7.75)1821
7.0 (4.0)%>%
6.0 (3.0)%6:%°
9.0 (4.0)30:33

59 73 66

3.4(1.9) 3.5(2.0) 3.3(1.8)

0.6 (0.8) 0.5 (0.7) 0.5 (0.9)
104.1 (95.0) 123 (83.5) 115.9 (90.7)

53.6 (16.3)*+% 550 (15.7)* 52.9 (18.1)3% 3

BMI, body mass index; PV, prostate volume; PSA, prostatic specific
antigen; PSEP, prostatic exosomal protein; WBC, white blood cell; EPS,
expressed prostatic secretions; CPSI, Chronic Prostatitis Symptom Index;
QOL, quality of life.

1 p=10.014, one-way ANOVA test.

2 p =0.023, one-way ANOVA, LSD method.

3 p < 0.001, ne-way ANOVA, LSD method.

4p =0.012, One-way ANOVA, LSD method.

58 p < 0.001, Kruskal-Wallis test.

® p =0.037, One-way ANOVA test.

10 5 = 0.045, One-way ANOVA, LSD method.
1 5 =0.017, One-way ANOVA, LSD method.
12 p = 0.029, One-way ANOVA, LSD method.
13-33 p < 0.001, Kruskal-Wallis test.

3 p =0.030, One-way ANOVA test.

35 p =0.037, One-way ANOVA, LSD method.
3 p = 0.028, One-way ANOVA, LSD method.

serum PSA levels in the NIH-IIIb group (r = 0.210, p =
0.043), but not in NIH-II, NIH-IIIa, or control groups.
The associations between PSEP levels and inflammatory
markers of WBC count both in EPS and semen were as-
sessed. PSEP positively correlated with EPS WBC count
in the NIH-IIIa group (r = 0.141, p = 0.039), PSEP also
positively correlated with semen WBC count in each CP
subgroups: NIH-II (r = 0.192, p = 0.015), NIH-IIIa (r =
0.234, p =0.027), NIH-IIIb (r = 0.173, p = 0.045). Besides,
a negative correlation was found between PSEP and
sperm motility in both the NIH-IIIa group (r = -0.184,
p =0.026) and the NIH-IIIb group (r=-0.191, p = 0.041).
No correlations were found between the PSEP levels and
semen volume, sperm concentration, CPSI total or sub-
score in control and CP subgroups. Furthermore, the val-
ues of age, BMI, PSEP, and PSA were compared accord-
ing to PV both in the control and overall CP groups (Ta-
ble 3). Individuals with lager PV (220 mL) were
obviously elder than those with smaller ones (<20 mL).
Serum PSA levels were significantly higher in patients
with larger PV compared to patients with smaller PV
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Fig. 1. Comparison of PSEP between CP subgroups and the control
group. PSEP values were significantly higher in the NIH-II, NIH-
IITa and NTH-IIIb groups compared to those values in the control
group (p < 0.01). No significant difference was observed in the 3
subgroups of CP.
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Table 2. Correlation coefficients between PSEP and age, BMI, prostate-related parameters in CP and controls

Control NIH-IT NIH-IIIa NIH-IIIb

rvalue  pvalue rvalue  pvalue r value p value rvalue  pvalue
Age, years -0.002  0.987 -0.064 0.567 0.001 0.998 0.056 0.593
BMI, kg/m? 0.142  0.153 0.135 0.226 -0.011 0.906 -0.032 0.760
PV, mL 0.042  0.670 -0.020 0.857 0.015 0.882 0.076 0.468
PSA, ng/mL -0.035  0.727 -0.133 0.232 0.031 0.748 0.210 0.043*
WBC in EPS (/hpf) -0.027  0.676 0.137 0.061 0.141 0.039* 0.087 0.103
WBC in semen, 10%/mL 0.113  0.105 0.192 0.015* 0.234 0.027* 0.173 0.045*
Semen volume, mL -0.117  0.783 0.048 0.626 -0.006 0.896 0.089 0.753
Sperm concentration, 10%/mL 0.030  0.806 -0.108 0.691 0.077 0.872 -0.094 0.635
Sperm motility (A + B%) -0.095 0.173 -0.148 0.061 -0.184 0.026* -0.191 0.041*
CPSI total score -0.064  0.468 0.167 0.378 0.014 0.923 0.107 0.471
Pain domain 0.083  0.570 0.052 0.785 -0.198 0.178 0.119 0.419
Urinary domain 0.076  0.635 0.193 0.306 0.054 0.713 -0.040 0.786
QOL -0.031  0.349 -0.005 0.981 0.141 0.338 0.019 0.900

BMI, body mass index; PV, prostate volume; PSA, prostatic specific antigen; PSEP, prostatic exosomal protein; WBC, white blood
cell; EPS, expressed prostatic secretions; CPSI, Chronic Prostatitis Symptom Index; QOL, quality of life.

r, spearman rank correlation coefficient.
* Indicate statistically significant correlation (p < 0.05).
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Fig. 2. Youden’s Index reached a maximum at a cutoff value of
1.387 ng/mL; the sensitivity was 59.0% and the specificity was
94.2%. The area under the ROC curve was 0.833 (95% CI 0.794-
0.873).
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within the overall CP group. However, such difference of
PSA was not found within the control group. The BMI
and PSEP levels were not varied according to PV in both
groups.

Discussion

The symptoms of CP mainly include pelvic pain, low
urinary tract symptoms, psychological symptoms, and
sexual dysfunction [10]. Differential diagnosis is impor-
tant during clinical assessment, given that the symptoms
of CP are not specific. Many other conditions may share
the same symptoms as CP, such as cancer of the pelvic
organs; prostatic abscess; urinary tract infection; urethral
stricture; benign prostate enlargement; urinary stones;
epididymo-orchitis; and bladder dysfunction [11]. Cur-
rently, validated symptom-scoring instruments, includ-
ing NIH-CPSI, IPSS, UPOINT, and IIEF-5, could help in
assessing symptom severity and guiding therapy, but a
proper biomarker is still unavailable during diagnosis/
differential diagnosis and the classification of CP [4].

Prostasomes, first reported in 1977 [12], are nanosized
extracellular vesicles produced in prostatic epithelial cells
that are released into prostatic ducts by a fusion process
[13]. Prostasomes were found in 3 different locations: in-
tracellular storage vesicles, the prostate acinar lumen and
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Table 3. Comparison of age, BMI, PSEP, and PSA levels according to PV in both the CP and the control groups

Control (n =103) CP (n=283)

PV <20 mL PV 220 mL p value PV <20 mL PV 220 mL p value

(n=58) (n=45) (n=178) (n=105)
Age, years, mean (SD) 30.7 (5.3) 42.5 (5.6) <0.001* 29.2 (6.3) 43.3 (5.9) <0.001%*
BMI, kg/m? mean (SD) 23.1 (2.0) 22.9(2.1) 0.556 23.0 (1.8) 23.1(2.0) 0.876
PSEP, ng/mL, median (IQR) 0.19 (0.62) 0.31 (0.78) 0.643 1.88 (2.65) 1.51 (2.60) 0.701
PSA, ng/mL, mean (SD) 1.09 (0.63) 1.20 (0.60) 0.360 1.28 (0.59) 1.66 (0.82) 0.021*

BMI, body mass index; PV, prostate volume; PSA, prostatic specific antigen; PSEP, prostatic exosomal protein. Student ¢ test was
used to compare the mean values of the age, BMI, PSA; Mann-Whitney U test was used to compare median values of PSEP levels.

* Statistically significant difference (p < 0.05).

other locations, where prostatic fluid is excreted [13].
There appear to be 2 distinct subpopulations of prosta-
somes, which have a mean diameter of 150 nm and range
from 40 to 500 nm under electron microscopy [14]. More
recently, 2 distinct prostasome subpopulations in centri-
fuged seminal plasma were detected with dynamic light
scattering, with an average hydrodynamic radius of 80
and 300 nm [15]. Prostasomes comprise a variety of pro-
teins, lipid compounds (the majority of which is sphingo-
myelin) and nucleic acids (including mRNA, miRNA,
and small DNA fragments). There are hundreds of pro-
tein compositions in human prostasomes, including 6
different categories: enzymes; transport/structural pro-
teins; GTP-binding proteins; chaperone proteins; signal
transduction proteins; and other annotated proteins [16].
Prostate diseases, such as prostate cancer, BPH, and pros-
tatitis, present unique phenotypes at the level of their re-
spective prostasomal proteomes. Some of these proteins
have already been tested as potential biomarkers of pros-
tate cancer [6, 7, 8].

Prostasomes perform a wide variety of physiological
functions, the most important of which is intercellular
communication by membrane fusion. Prostasomes fuse
with spermatozoa, thus playing an important role in ca-
pacitation and the acrosome reaction [5]. Other proposed
functions of prostasomes include immunosuppressive
and complement inhibitory activity, antioxidant capacity
and antibacterial properties [17, 18]. We speculate that
prostasome excretion could be increased in the case of
chronic inflammation of the prostate and that the protein
composition may change. Thus, CP could be distin-
guished from a normal status by detecting PSEP, a protein
complex of prostasomes specific to inflammatory disor-
ders of the prostate that was discovered by Onco Biomed-
ical Technology [9].

Urine PSEP: A Potential Biomarker of CP

In this report, intergroup urine PSEP levels were com-
pared. Our data demonstrated significantly higher urine
PSEP levels in all CP subgroups compared to the control
group. An ROC curve identified a cutoff value of 1.387
ng/mL; the corresponding sensitivity was 59.0% and the
specificity was 94.2%, and the area under the curve was
0.833 (95% CI 0.794-0.873). Due to the positive correla-
tion of PSEP and WBC count in EPS, and semen, PSEP
levels could probably reflect the severity of prostate in-
flammation. These findings suggest that urine PSEP is
potentially capable of serving as a biomarker, with favor-
able specificity in the diagnosis of symptomatic CP. The
decline of semen quality in patients with CP has been
gradually confirmed in the past years. One of the possible
pathogenic mechanisms is the inactivation of systemic
and local epigenetic C-X-C chemokine receptor type 4
(CXCR4) due to promoter hypermethylation [19]. De-
creased sperm motility in CP patients was also found in
our study. Interestingly, PSEP levels were negatively cor-
related with sperm motility. Either delayed semen lique-
faction or abnormal function of the prostasomes may be
the potential cause, which needs to be further explored.
In addition, we found that PSA levels in each CP sub-
groups were slightly higher than those in the control
group. As a widely used and studied diagnostic marker of
prostate cancer, PSA is related to factors like age, PV, and
so on. Does PSEP have the same characteristics as PSA?
Our data showed no difference of PSEP between larger
PV and smaller PV individuals both in the control and CP
groups. Spearman correlation coefficient showed a weak
correlation between urine PSEP and serum PSA only in
the NIH-IIIb group, but no such correlations were found
in NIH-II, NIH-IIIa or the control group. Moreover,
urine PSEP was not associated with factors of age, BMI,
or PV either in the control group or in CP subgroups ac-
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cording to spearman correlation coefficient. Therefore,
we believe that PSEP is less affected by factors of age, PV
and metabolic status; however, the relationship of PSEP
and PSA needs to be further explored.

CP is caused by multiple etiologies, with the involve-
ment of complicated pathological changes, including
pathogenic, immunological, and neuroendocrine in-
flammation. Our present study demonstrated that the
common feature of these pathological changes is the el-
evated levels of PSEP, which was supported by the data
that no difference in PSEP was found among the CP sub-
groups. Thus, PSEP did not seem to be capable of iden-
tifying etiology or pathological changes in CP with re-
gard to NIH classification of CP subtypes, although ad-
ditional studies are needed to reach a conclusion with a
larger sample size. Several recent publications reported
other biomarkers of CP. Watanabe et al. [20] reported
research from 20 cases, which revealed that nerve growth
factor levels were significantly elevated in EPS from men
with CPPS (NIH-III prostatitis) compared to controls.
Wei et al. [21] reported that the levels of B7-H3 were
significantly lower in EPS from men with CPPS com-
pared to controls. However, the clinical application of
these biomarkers is limited in the case of EPS collecting
failure, which may be attributed to the prostatic ducts
obstruction caused by stricture, intraprostatic calcifica-
tion or even prostatic stones, as patients with prostatic
stones have more severe symptoms [22]. From our per-
spective, PSEP can potentially be widely applied in clin-
ical evaluations. PSEP can be very beneficial for patients
with CP based on the advantages of urine sample tests
being more convenient, more acceptable and less pain-
ful than EPS.

There are still some limitations of PSEP. The sensitiv-
ity of PSEP can be improved by testing initial urine or
post ejaculation urine. However, the secondary antibod-
ies in this ELISA kit is HRP-labeled antibody and bacteria
in initial urine can interfere with the HRP and make the
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Conclusion

The urine PSEP level was significantly elevated in pa-
tients with CP, indicating that PSEP could be a potential
biomarker for CP. PSEP level was less affected by factors
of age, PV, and metabolic status. However, the relation-
ship of PSEP and PSA needs to be further explored. The
correlation between PSEP and CP symptom severity re-
quires further investigation.
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[Abstract] Objective: To evaluate and analyze the value of in vitro diagnostic reagents, prostatic exosomal protein

(PSEP) detection kit , in the diagnosis of chronic prostatitis. Methods: 211 cases of chronic prostatitis patients
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and normal controls were diagnosed from 2015 .6 to 2016 . 12 . Quantitative detection of PSEP in urine, including

the sensitivity, specificity and coincidence rate was inspected with prostatic exosomal protein (PSEP) detection kit.

The difference hetween the PSEP system and the gold standard of clinical diagnosis was compared. Results: The

sensitivity of prostatic exosomal protein (PSEP) detection reagent for the diagnosis of chronic prostatitis was
92.65% » while specificity 94.67% . The total coincidence rate was 93.36% , Kappa =0. 858. Good consistency

was found in two kinds of system. Conclusion: Prostasomes protein for the clinical diagnosis of chronic prostatitis is

objective and painless. It could be a novel, simple and non-invasive molecular method for diagnosing chronic pros—

tatitis.
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Correlation of the prostatic exosomal protein content with
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[Abstract] Objective: To study the relationship of the content of prostatic exosomal protein ( PSEP) in the urine with the
counts of WBCs and small particles of lecithin ( SPL) in the EPS and NIH-CPSI in patients with chronic prostatitis. ~ Methods: We
collected mid-stream urine samples from 367 chronic prostatitis patients in the Department of Andrology of the General Hospital of East—
ern Theater Command from November 2017 to August 2018. We measured the content of PSEP in the urine counted WBCs and SPLs
in the EPS of the patients obtained their NIH-CPSI scores and analyzed the correlation of the PSEP level with the WBC and SPL
counts and NIH-CPSI scores of the patients.  Results: The PSEP level in the urine was elevated with the increase of the WBC count in

the EPS of the patients (r = 0.19 P = 0.047) but not significantly correlated with the SPL count in the EPS (r = 0.02 P
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0.48) . A significant correlation was observed between the PSEP level and the NIH-CPSI scores of the patients (r = 0.31 P =
0.02) . Conclusion: The PSEP content in the urine can be used as an indicator in the clinical diagnosis and assessment of the in—
flammation degree of chronic prostatitis. ~ Natl J Androl 2019 25 (6): 500 -503

[Key words] chronic prostatitis; prostatic exosomal protein; small particles of lecithin; urine; expressed prostatic secretion;

NIH-chronic prostatitis symptom index
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7 OE. B4 RiTREIIR RN E&E (prostatic exosomal protein, PSEP) 8AR/E 5 M RH 5 Wi 77
TR RAMME, Fik BAGEERIR 15606 B ARE S, A ERA, KERRFAL PRI RARA, BT
180 AR 5B A FRiR A Ay 3 BB AE. SRR B BR S, J A ) 52 B4 o st FRZEL SR A 7 69 PSEPIRE . (1) 447 S B 4A e 3 R £EPSEP
REAKF £, (2) EFBAT, SHPSEPREAMERE. HTRE. HTER. HTEFHEE, RUEBRE.
Repz e id, 4R 20K, FIAPSEPFAME (62.5%) & & T RLLPSEPFAER (17.4%) (P<<0.001) .
BRI, PSEPREFbSBE MM THEZRE ik (P=0.039, r=—0.277) , FothsFPR (a+b) FEAFELIRA R fiA0 %
(P=0.054, r==0.259) ; PSEP;RE FedfiR & 2 EAM% (P=0.028, r=0.293) , PSEPRE o idi iR 45474 A L A %
M. g5k RRPSEPAEFMARET EH P ARG E, HPSEPREfoth FiEM EN 40X, FORPSEPISARAT AT
By F 49 % B BF R AT A48 506 7T BA R RE L, B4k 4y KAFRF G —F AR,

XBRIA: A RAARSN R G, AIFIRAR; TR MRS

hE5r2S : R698.2 SCEKFRIRAD : B TEHS : 1006-9534 (2020) 02-0258-02

DOI:10.13404/j.cnki.cjbhh.2020.02.044

Application of prostatic exosomal protein in diagnosis and treatment of male infertility. YANG Yang', MENG
Jie*, BAI Wan—kai', CAI Jiao-long', WANG Shu-yu'".
University, Beijing 100026; 2.0Onco Biomedical Technology (Suzhou) Co., Ltd, Taicang Jiangsu 214500)

Abstract: Objective: To investigate and observe the application value of prostatic exosomal protein (PSEP) in the diagnosis

(1.Beijing Obstetrics and Gynecology Hospital, Capital Medical

and treatment of male infertility. Methods: 60 male infertility patients in our hospital were selected. The urine was collected
before the operation as the experimental group. 180 male urine samples were selected as the control group. The semen indicators
corresponding to each patient in the experimental group were recorded. The concentration of PSEP in the urine samples of the
experimental group and the control group was determined by Enzyme-linked immunosorbent assay. (1) Analyze the difference of
PSEP concentration levels between the experimental group and the control group; (2) Analyze the PSEP concentration and semen
volume, sperm concentration, sperm activity, normal sperm morphology rate, acid phosphatase, and seminal plasma zinc in the
experimental group. Results: The positive rate of PSEP in the experimental group (62.5%) was significantly higher than that in
the control group (17.4%) (P<<0.001) . In the experimental group, there was a significant negative correlation between PSEP
concentration and b—level active sperm count (P=0.039, r=-0.277) , and negative correlation with sperm PR index (P=0.054,
r=—0.259) ; PSEP concentration There was a positive correlation with semen volume (P=0.028, r=0.293) , and no correlation
was found between PSEP concentration and other semen indicators. Conclusion: Prostate small in vitro protein as an auxiliary index
for the diagnosis of prostate disease, also has a high positive rate in male infertility patients, and PSEP concentration and sperm
activity are negatively correlated, so the urine PSEP index in the diagnosis of male infertility etiological research analysis and
guided treatment have superior significance, and further expansion of sample size will be further studied.

Key words: Prostatic exosomal protein; Prostate disease; Male Infertility; Semen Analysis
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1.3 giit ot
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2R, Sk 2F R R 4 SR VAR AS ) PSEP 3K A7 7E
BEER (R 1. STISHUE WL 7 5256 20 F1 % i 20 PSEP
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(# E]1 BHH BXAHRMESMNBE E ELISA 83 3 P40 FoAE 0 18 M T 51 AR R B 2 W B0 AT 454
FiE MBHERTFIR R B E R P RBOR AR5 IR /AIMASMIBE &, A4k RO AT 5 B /N S 3 R B 0 R e e 5T
¥ BALB/c /MR, BB BT RE SR 253 AifL /5 , B 37 ELISA M %% , -5t 2 B B R A9 140 518 #8151 iR 42 48
FRBBEIEHE A 60§ R EHTF R /NMESMBE B & BTN AITE , Bl E AR5 E 45 5 1 DU R B AR
PiAHRETARE X RARMNEHTT 4C, 12 MARELR., BEXRQM T ENIERE, &R BHITIBRL
iEBERBETAFIR DS REASBRUABRTERARBRT TR, AR ERER (2=10.74,P<0.05), LR EN
FAER 1.24 ng/ml 7E 140 {38 PR AT IR 22 B H BRAE D, FHME SRS 88.5% ;% 544 2 90% . #4 BTF AR /N AN 30 38 1930
B I 5B B 2R 5 R IR & AR 82 [ Kappa=0.75(95%C1=0.652 1o 0.848),P<0.01], ZRMENE S K S L &
BE—3tk, dfaf A EMERE 12 PATTLURSRE, &k R/ MR E A RN & R
B AR ER  RUE A, T LR IS R AT 5 R % 12 BT SR R T SR AR 4% .

[X®E] FIFR/NMESNBE S ELISA B3 75 3% 74

[(PESES] R697.33 [XEWIRETD] A

Establishment of ELISA detection method for prostatic exosomal protein,and its primary evaluation
ZENG Yan® ZHANG Jiac,CHEN Yan-hua,et al. ®Onco Biomedical Technology Suzhou CO.,Ltd.,Taicang,Jiangsu
215414 ,China

[Abstract] Objective To shape ELISA detection method for prostatic exosomal protein [PESP] and to
evaluate the method of applying indirect ELISA for the assistant diagnosis of chronic prostatitis in its feasibility.
Methods PEP was isolated from the urines of chronic prostatitis patients and used as the immunogen for
generating mouse monoclonal antibodies;the purified antibodies were used to establish an indirect ELISA detection
method to study 140 urine samples of chronic prostatitis patients and 60 normal control’s urine samples collected
from the department of urology in Jinan Military Greneral Hospital. The optimal dilution of specific antibody and
secondary antibody were surveyed through the orthogonal trial. The kits stored at 4°C for 12 months were tested.
Differences between two groups and critical value were evaluated by using SPSS 16.0 software. Results The
content of PESP in chronic prostatitis sample was much higher than the normal control samples,that had
significant differences between the two groups(Z=10.74,P<0.05). The critical value in the laboratory is 1.24ng/ml.
There were perfectly consistent compared with the results of PESP testing kits and clinical gold standard (Kappa=
0.75 [95%CI=0.652 to 0.848],P<0.01). The components of the prostasomes kits can be stabilized storing at 4°C
for 12 months. Conclusion The prostasomes ELISA kits is specific,sensitive,stable,and may provide a simple
rapidly and reliable method for clinic prostatitis diagnosis.

[Key words] Prostasomes(prostatic exosomal protein,PESP) ;Prostatic disease;Indirect ELISA
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B % AR /A (prostasomes ) & Fi A JERT 5 -y a
MM — M AR, FHER 150 nm,
HETHFIRSE L FARTRE S /RERN
75, AT AR S48 b Bl O Mk /R P R0 M AR A
WZEAER6T . Alba Minelli 2578 8 51| JR 5% B 10
BRI IR F AR AMAR, AR SCER At — R T RIS
/M SN IR R 19 5 B VD B R A R Y OT ¥R L AR
HETFIR R B2 W, R E W T,

1 BEREHZE

L1 —R BT EWRRSBHER 2 EETT
365 ) RIS AR R B2 Wi AR #E ), 2012 42013 &
MR X B E RN ER AT PR R 140 6, Eif
16~72 % ¥ 34 B, IEH AMEKIRE 60 17, 4%
20~68 ¥ -3 34 & PRE I IER RBICRE L
BIASIN , BAK-20 CHKAAMRIT . 2 A ZWAEIN5E
K,

1.2 A ALES  RTS R NER AN E B AR R
RILARIFI R /NGRS E SR PR R EE
EliOnco A~ A 4Rft, 6 LB K ZHEHAEMB EE
Becton—Dickson & 3% [E Thomas Fisher Scientific &
fit, HRP #RICHIEH B IgGC W B Sigma A#, AR
HURHE B AR L IER, BERBNE 0.5%0tR-20
B PBS W ; B A S/ HR. 2B .8k
fi%; B a3 B &7 BEER \EDTA TMB £ R 2: B
FR MV W ; X 1L 2 mol/L H,S0,,

DEM-1II & shEFr e, RAJLEHE 54

1B FRA T, BRI (680 &) A BIO-RAD 2
Al WHS BE B iHBE R4, W B TH LS,
MEH W2, K H Eppendorf, Gilson fiji#
1.3 ELISA ¥edll F i BB — & L m
RIS BR /AR A1 35 B A oE By LB 7E 96 FLAR F (B1-
F1 7)), HA&ALMRBRA,37 CIEBEFHBEE 1h,
BEARPLYEMR 5 IKJG, TN 1%BSA £/, L 100 #%
F+,37 CIEEAEME 40 min, VIR 5 1K TIAR R
RIS AR /NS B R R I B4 37 ClERERE
40 min, YA S , A HRP #RiCHI EH R 1gG,37 C
TEIRAE M E 20 min, YR /5 # L B € 20 min, TA
KW IR B, PSR E & B2 I FL AE XU
450,630 nm 4L H OD B, AR HEA [F] ¥k B 0945 o &
OD fE4: AR HERN LR, W 8 E W BUE 5 BH AR vEFL
BUE L3, DT A8 S 0 0 3 2 PR AR A B SE R RT3 AR
MESMLE AR,

FEA KT . FH 18148 ELISA 74 140 5 R 51
PR AR AEF0 60 B IE % A BRBEAS AR 4 6 PRAE 25 A 3
FLPHYE a, B PHYE b, BB o, BN d, R HE W

REE HRE, HEBHE, AETBHERTE
Cutoff 18,
14 HEF2EE
141 SHREEE MAZR . ARSEREKFEN
BEAR (RIEMEH )L EEZRN 10 K,371H58 10k
Wi B v A R A0 M iR SD, BHER
R¥Cv, #tEz. A 3 A4S & BRI F
BEFORA, FER 10 K,ITHE 30 KGR T
B M fiAR#E2E SD,RIBERRH CV,
142 FHBIIWBREEER Kl ERER,
etk APk, B AR, RS EF&A
BB HRA 4 CHKAE R 1 R /m, EEAH BUHIR .
143 EREE IR DR R 1:50;1:100
WoRE; BEARDUAHE IR 1:2000;1:2500;1:3000; 1:5000
B SRIG AR 37 CIBE L h, eiRBHE, M
7N FI v FE W 4 S M B4R S, 37 CIFE 40 min, YEAR 5
WG A 5] o BE B B AR AR, 37 CHEE 20 min
J& , Vet B8 AR 4% OD fE 3R it th B E R R R bk
RS SR PR B R
144 #W 5B (ELISA XTI O 5 1 ] 8
%) BRUNFTEABEN TFRUSRAFEXEE
HIVEF , TE B8 T H A R 70 2% Wik st f) LA b 23
XAG I T vk AT R 3 SRS H A T UL I L 15 A M)
£ 3P OR SRILELE 05 A1
1.5 Sit#4abE R SPSS16.0 G it dk i #1740
L, RIFIRRIERESEFANEAZRW
R FEBAGHMBE RN ¢ 3, P<0.05 HEREY
ES-9'@
2 & R
2.1 MERBEARWE R A5 BRAIE B H REEA
IE# NSREEAS PESP Rl | 42 AE 58 3 PR F R 5 BR />
BABEASESEE AHELEHEAS FRE
P2 R (3.013£2.199) ng/ml vs (0.734+0.574) ng/
ml,Z=10.74,P<0.05],
22 HHEFEEEHER .
221 REE BEE FERITFM HHIREXR
Xt 200 e A #E 47 G PR 42 A5 o F0 55 B 50 B P A
Kl T ETE BN A ik 2 R X e PR A
W RBE FRE LFEE HETSE B
WHESS TSR RBGERSISEEFBHER
Fi) fE 4 140 B, IE % Xt B8 40 & , AR F &7 140
B 4 5E B & PR PR A 124 1), B 16 B, EIEH
%t AR 60 &, B 16 4 Btk 44 &,

R BUE =a/ (a+c)x100%=124/140x100%=88.5% ;
5 7 B =d/ (b+d)x100%=54/60x100%=90% ; B.5F &



LA 20154 10 A 5532 % %5 10388 Prac ] Med & Pharm. Vol 32, 2015-10 No.10

- 887-

#=(a+d)/(a+b+c+d)=(124+54),/200x100%=89%
222 —BEs4T  SRA SPSS 16.0 4i it k4% Bl
F1| B /N S 1 B 9 R 00 3 TR A R I DR 12 B 4 bR
BT B, SRER Keppa=0.75 (95%Cl=
0.652 to 0.848),P<0.01, — KM AFEH BEFMS
HEEX,

223 WHREHEKRE (ROCHZ o) FHft RA
SPSS 16.0 GiiH% 14 X} 515 iR /MAESN I EE A &
R 45 AT ROC fh R #lA SR IWE 1,

0:::.:;..|”.1...|..|...|
0 20 40 60 80 100(ng)
100-Re 8%

B 1 wrFaR/MESNEE B8 ROC B4R

W 1 B ,ROC B £ F % 0.963 (SE=

0.0125,95%CI 0.927~0.985,Z=36.948,P<0.01), %
ARSI IR /NMESN IR E AR X B R SIRER R
BRFHEHME, L Youden 15 5B KK & »t
R B B VE R 18 MRS AR R B2 Wibn o, 75 AT
BR/IME SN IR H B2 W R 1.24 ng,
224 WEESW RAWWEEKFERRER(FEE
FMAME)SESRW 10 K ,TE 10 KMNBKRES
RAFHMEM MirfE2 SD, BHAF R CV<
8%, Fi 3 TS T & 4 AW ERER B ir A,
(FHEAMBAE)FER 10 K, iTHE 30 RERKFL
fE M Mibr#EZ SD, KR RZHK CV 2 10.1%., &F
W1, MEUTHBATLLE B IZRAN ERMIERE
BFRIFHBEEE,

® 1 REFROBEEAN

225 HAFERANRBREEIRTH ANEE
4 CHEMHTTRRE, BAECHHMRERZ 1214,
Kl BT 5 BR A FHAEREAS A IE B AREAR R 2,
MFE2 AW 1~12 A B ng HS A THE M
%, BAMERE A BELS B, 397E 1 ng AT, P/N>4.7, %%
A BPR R 4R R2EHE 099 LU B, dEH B
1, BRF 2R E, HtEREAng ERRBBER
HEH 90%, BRI &SRS ERBRE 12
AT DREERRE .
3 3 i

B HERTFI IR 2 P AL Z B R AYIEE,
TR & Fh s R A Ak T, — R R A R 3
Rt /N B A 8 2R 3 o o ) S TR A W A BB M A
FEIE, BERERIR, BT AR A P R BEFEAE R A RIS
BAMEEARANMSERE BN TIREES
MERN BESHEER B MEEONESH
RAFECBERIIBRRRES, EHBRETE
3 Wnt £42, Wnt (5 5@ R HRE, MM T#HE
P BTSN, SRS AR /M R A R AR AR b3
BHHEVIMXRS, BREWRTF R /IME ] LIZEXS T
AFRBAPRIA BETARMES . N BAM,
AEHECRTHEY, KW, REN, RBUENS
¥, B2 40~500 nm, A 8 B W2 I, £ 2 R4 HESY
EEIREEE, AHOR ST LR AT 5 R 4 &
MEFRB PRI, 815 B /MER £ B 4 288
e, &6 SRR R AN fh 2 BE R . R B BRI AS A9t
il 2:1, T i R % ol 2L 30 4 40 A R A IR LR
& 110 miFl R MEE AR S EATEIRE, M
PMN # NADPH & LEE A9, AT BT E I &
EAER S FEERSME LR ZHT /DA ENETH
JR /AR S 0 X B S BR T L b K TE AT B BT IS
Megatenium ¥ B F SR ZUMEER , XM HLEEHES
AR EEETMEX, ER#ERT , TEEN
KA IR/MEAB BB AL EERT, 2
HPULZE AR SR AT,

FEKE Y P A B AR /IMAR LY P R 40 B & PR R SR Y

A E (n=10) = #b[8 % (n=30) PLHE ThRE, BUSUAR/MERIVE R ERAE BT EALH,
R % SD cv a0 % SD cv e
] = =
Bt 069 004 58% MHE 067 006 9.0% Zﬁ HAIHLE ROS #EA, Hwﬂﬂ’i‘ /J\%%*#%E’Jﬂaf\
B# 013 001 77% B 019 002 10.1% G R KT AU S B B R R K )
TE 4 AE 6933 2 o AT DU I 2 B 50 AR /0 Ak ] e e T
£2 RAB4CRESR
Bt iE (A )
P (ng) 1 2 3 4 5 6 7 8 9 10 1 12
MiEtRk 4.4 43 42 42 44 42 41 43 4.1 42 40 40
B E 08 0.9 0.8 0.8 07 0.7 0.8 0.7 0.6 0.7 0.6 0.6
R? 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
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RAFEFRBMTE LY RLE T HISERUY, R
8 76 R AER A T BT 5 BR /A S0 itk 25 1R 2 B 2
R Bt R ESUE , SUGE i PRSI, 58 /B X
xR R R R B ER,
WA T 5 200 FIEREE A, AT LAE H 8151 AR &
BE X R E R AR P TS BR/ME S IR E B
SENANHEERERER, BEREARI B /T
5 B/ S A TR YR B B B R T 0 B4 P RT A
BR/AMESMBE B MWK E LR BE N 88.5% K¢ 7 JE
KN 90%, B AFILT 89%, I HIGKLW & inE
541 I 5 SRR LA TR IF 8 — Bt
AU 5 B /A S 0 2R B AP 3B B B R TT LA S
e PR B 51 AR 2 12 Wi iR it — S FT RERO A I O ¥ . TR
ZiIAFE LT K 4 CEET K EEFLR,
K4 REE, FeEREnAnm BEEEELRK
SMS WA B bR o . A Oy vk T T B L E A
T 1l PR 12 1 RT3 B AR B0 R B2 T
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PR v R AN IR A SN A
Wi ELISA J7 ik LB AR

ke, R4S, A K0, ¥ &Y, Z O, % o, TmE
(1. BRI R B2 B SRR, TEAR g5t 2100292, ELPHHTES — ARER MR B
R ELIA 236015 ; AR IR ERE,3. BAL,S. IMRAMEL, YLK g AT 210002,
4. ERMEYIESHAR M) AIRAE , 15 K6 215414)

(=] H: B PFHTS R/ MASNIEE [ (PSEP) ELISA #0075, Jiidi: ANIF] ELISA 4G 77 i 1 HE
B ORGTRATE AL ) 5 S e R BRI (0. 1 mol/L PBS Z2 il ) b i 2% S8 F1 BRIRLHE S ) 28 4[] il i€ 30 431
I PR PR AEAS , B0 UEARIE b 5 FRIAR A TEARRIIE BTG 0L T AR BUE — 2. &5R: JH ELISA XUtk 2 Al i) 32
V2RI 100 4] IIA RYRGEI RIS A A, 100 Bl 15 AAEAS , R ABE 53531 89% F1 87% , 5 E 4353l 2 91%
H90% , AT 3535 90% F1 88. 5% , WiH T2 5% o J3 5 AR REBIE b Y 28 S8 R P 32 o b il 2 0
128 30 Bl AR PR IBREAS , MR S5 AL HOR B 2 U2k R? =0..999, HLA BT A2 | 0 IF i 88 TR0 356 I 15 1 A IR
WA DA W AL 5, Bl AT, &858 R4S PESP L[ B 434k, PSEP K] & ELISA W75 0 T
e RAGLIN BT 571 B 2 VIS AT A5

(KA A5 IMASMNIEE 5 JIFIIRA s ELISA [ Btk s SERUs

HESES: R446.61  XEKFRFRE: A doi: @

Study on the Detection Method of Prostatic exosomal protein ELISA Kit

ZHANG Xiao-lei', LI Cheng-fu*, SHAO Yong’ ,ZENG Yan* ,MENG Jie*, XU Song’ , WANG Zeng-jun'
1. Department of Urology, The First Affiliated Hospital of Nanjing Medical University, Nanjing, Jiangsu 210029,
China ; 2. Department of Urology and Andrology, The Second Hospital of Fuyang, Anhui, Fuyang 236015, China;
3. Department of Andrology, 5. Department of Urology, General Hospital of Eastern Theater Command, Nanjing,
Jiangsu 210002, China; 4. Onco Biomedical Technology (Suzhou) Co. , Lid. Taicang, Jiangsu, 215414, China

[ Abstract] Objective. Comparison of two ELISA detection methods for prostatic exosomal protein (PSEP).  Methods : Com-
parison of different detection methods (Double antibody sandwich ELISA method and Indirect ELISA method). Validation of diluents
(0.1 mol/L PBS buffer) standard system and the urine standard curve system were used to test 30 clinical urine samples at the same
time. Validation of standard and specimen under the condition of different substrates for testing is same.  Result: Double antibody
sandwich ELISA method and indirect ELISA were used to test 100 samples of IIIA CP and 100 samples of normal persons. The sensitiv-
ity(89% and 87% ) , specificity (91% and 90% ) and total coincidence rate(90% and 88.5% ) were similar. There was no statistical

difference between the two groups. (2) Validation of diluents (0.1 mol/L PBS buffer) standard system and the urine standard curve

O E&£WAB: AEES kR LIH (BE2017724)
YEE B/ SKIBEEE (1990-) 35 VLARR AT A, A58 A , NSRBI A&l o
AR (1972-) 5 BRI, B B0, A1, NS IBR BRI E L. SRIGEE 5 2 U X A BIF S A () 26 Dk, Ay AL [m] 25—
fE# .
BIEE . EH%, Email: zengjunwang2002@ sina. com; i ¥, Email ;
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system were used to test 30 cases clinical urine samples at the same time. The test results were plotted on a scatter plot with R =

0.999 and good linearity. No significant difference was found in results with clinical urine sample in different diluents, showing good

interchangeability.

prostatitis is both practical and feasible.

Conclusion ; Base on its own characteristics, the indirect method of PSEP ELISA kit for clinical detection of
Natl J Androl, 2020, 26( $ ). —

[ Key words] prostatic exosomal protein; prostatitis; indirect ELISA method ; matrix effect
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it N WG TR 71373 s I i Ol W R 2 e 4
SRR 5 1170 - 02 P 20 A P TS AR 98 5 TR < 18 i 471
M4 ( chronic prostatitis, CP)/18 kB &K F &S
ik, B TYAR Y HiT 5 B BE R K P AR T B8Oy
FHAEPECITA) FEE S AEME (B )2 A E AL IV A
TCRERRIEVERIFI RS . Horpr, CP R ARS8 119 H
DLPEN, EEAE A A BB 2 R
B CP WA I Z I Z — Bl T E I
RERZHE R 2%, K B 255 FE 547 AR R A
PERY CP AN 125, R A B I = CP RO i3,

Ronquist 25" J1g J5 4% 18 78 R4 718 2k i 37 A
B A0 N R A A I8 /A (prostasomes ) | Hif
G i/ IMAR B SRR 51 i A A & T Ah A (exo-
some) , s —MUEA BUZ MG IR /N33, v] LA Ry
T AU L P M 2 Mk ), o mT L TOE 43 9 (3% i i
) o R AR A /A AT RLTERS WA R
PRI A B, h e 5 REL ] P 7% i o A2 JEE 22 2 il
HEF o TR AR | SRR B I A Al Al 1) 7 125 7T LA
TENG WA IR AP 4y B G B0 B /N AT, Minelli
BRI BN AR 9 ELISA J7 3R A i 51 B
P 8 (BPH  Fi 51 IR 48 L i 21 g 98 ) I 7 vh Az il
BT

ATV TR T A B T A8 AR/ MM R
(prostatic exosomal protein, PSEP) , 5 F:XF 1 19 /)N B
PUN PSEP B yg BEHTIR, dES7 IR ik 1 PSEP A i
e o SEFRIIPIIE, A SO AR ELISA f62l] PSEP
Tk (RUICVEFNRI R, ) AT PPAS AN L H, O L
WEFERBRIEE 5T (0. 1 mol/ L PBS ZZnifl ) F R B ot
KRN FrdEsh SERIERAS 1 — B

1 HESH%

L1 ArARSE IR EW RSN 2 Wi
JTHETE ) T A IR 28 B9 12 WiAR o, MUAR 78 A IX L PR
BEATL IR N R BB AR 258 25 5 I R ZR 512
AYILA B CP Y PRAE 100 i, 1EH A PRI 100 43, F
YRR o050 31 2 39 % o REA IR LB IE R,

BEAR —20 C R ZRR

1.2 XA FE

1.2.1 = E3x 7% PSEP 43N /NPT A PSEP
FEREBTIA SRPTA PSEP HLsTREHTIA I B EliOnco
ovwl$E i, 96 L VAR B Thomas Fisher /3w,
HRP HRiC -5/ 1gG 1 B Sigma 23], § VR 2
] b A BC, Hoar i B 1 24 4R B A
FNTRIHA BR2A ]

1.2.3 FEME DEM-NM A 3hEGHR R HLR
JE T M AL A PR W, BiEAR AL (680 HY) It H
Bio-Rad 7y w] , WHS HU% e 48 i 5 46 W 3 77 VL
[EENE LT I

1.3 %%

1.3.1 Xk KRdi A\ PSEP HriREdiiA
(20 pg/ml) ,100 pl/fL,37 CHwEFMfLiR 1 h, ¥
H, LA 1% BSA #E47E ], ¥4 CP B35 IR IEH A
PRIBARAS LA S PSEP 5 o ity (W& B2 43 0. 11,2
5.10 ng/ml) £ 100 pl 73 5 A G AL AR B FL A7 |,
37 CWEE 1 h, Ptk , SR J5 AN BT PSEP Hi 58
PEGLIAR (20 pg/ml) 100 wl/fL,37 CHEF 40 min,
Mo FFMA HRP FRid EHi/h R 1gG (0. 1 pwg/ml)
37 CHEHE 20 min, PEAR. I A5, #OG R 6
20 min, Z kRS SRR A {8, ¥ 8UE
S BAPEAR A LA B LA, TR AR

1.3.2 A& 100 wl PSEP #RiESZFHILL 0.1,
1.2.5.10 ng/ml ¥ A AEiA LR | ,4 Cada, Bk
PR #5100 pl CP i 2 BV | 15 N RS A4S 53 5]
TINATEALAR ,37 CHER 1 h, Pebk 5 %, FIAL00 wl
1% BSA ,37 CHPA 1 h, et SREIMA/NRBTA PSEP
BRI REDTAR (20 pg/ml) , JFEPIRIFIRETIC v
1.3.3 E#MEIFN  EEREEE A R
B HESTT (0. 1 mol/L PBS) A it 22 ¢ LA B PR 4k [t
P iy 28 295 ] B 03X — 2R 370 e ) I DR PRV FEAS |, -
s BV ST v it R e A5 Tk B A A S A 34 (B R
XAl PRIGEE 5T b i 28 0 00 45 vk B (A0 S R SF- Y (B
YER Y B, 22 RIS B I A T2 b A 234
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1.4 it 54t R SPSS 16.0 Giit #rE AT
Gty b B, ARG PRAEAS K I A R R
PR BRIAG: H 7 0 LR T A, P<<0. 05
KRS G L

2 HR

2.1 RREARM I kK ROk AR AR R 2 Rk B
RILFE1.2,

2.2 AR auibiE g5 LIRS REOIE AR i &
S5 FPR G FE bR i 22 Ge i 30 41 PR PR AR AR , 45
REHIE LA 1,

A1 FAPA R T kA PSEP 915 R ACHE
Tablel. The clinical data of protein exudation from prostatic

bodies were detected by different methods

Clinical gold standard results
Results P
Positive (n) Negative (n)

Double antibody sandwich ELISA

Positive 89 9

Negative 11 91 <0.01
Indirect ELISA

Positive 87 10

Negative 13 90 <0.01

R 2 BARRN ke PSEP 69 R AE A S E A0 b G A
Ey1e:d
Table 2. The statistical results of protein exudation from prostatic

bodies were detected by different methods

Double antibody sandwich ELISA Indirect ELISA
Sensitivity (% ) 89 87
Specificity (%) 91 90
Total coincidence rate (% ) 90 88.5

rix standard curve
- =
8
&

t:
>
8

1

Neasured with urine ma

T T T
2 600 800 1000 O30
Neasure: d with PBS matrix standard curve

Bl ARIZHERSER

Figure 1. Scatter plot of matrix interchangeability

3 g

F9 B/ VAR KT 90 b B 4 4 8 g —
Rl 41 M 254 , -39 B 4% 150 nm (50 ~500 nm) |
FITA A5t L 1 200 38 3o 4 PR35 4 4 s 4
2 A I, AT T2 M B U P R S R R L BT
B gt 0 FIOAR 9 25, i T 6 1T 90) I 40 Y 2R 0 5 3
KeBo T RIS R AHEAE T 1T PR RS R Y
JEBE , I LR 291 I BT 10 T IRGE , 551
FiR /AT 3 A R CRI R R, FEIE R U TR
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Value of prostaticexosomal protein contentsin the first- and mid-stream urine for
the diagnosis of chroni¢ prostafifis

LI Kai-giang” , XU Song”, ZHANG Guo-wei’, LI Yi-ze', SHAO Yong",
WENG Zhi-qgiang” , ZHONG Yong® , SHANG Xue-jun’
1. Department of Andrology, 2. Department of Urology, 4. Center of Reproductive Medicine, 5. Department of Oui-
patients, Nanjing School of Clinical Medicine, Sowthern Medical University / Nanjing General Hospital of Nanjing
Military Region, Nanjing, fiangsu 210002, China; 3. Department of Urology, Sugian First Peoples Hospital, Su-
gian , flangsu 223800, China

[ Abstract] Objective . To detect the contents of prostaticexosomal protein { PSEP) in the first- and mid-stream urine and assess
their clinical value in the diagnosis of chronic prostatitis { CP).  Methods - This study included358 male cutpatientsat Nanjing Gensral
Hospital from November 2017 to May 2018 | 269 diagnosed with and the other 89 without CP. Wemeasured the contents of PSEFP in the
first- and mid-stream urine samples collected from the subjectshy ELISA anddetermined the sensitivity and specificity | and total coinei-
dence rate ofthe PSEPcontents in the diagnosis of CP. Using the ROC curve , we compared the PSEFP levels in the two different urine
samples and the results of diagnosis of CPbetween the PSEP detection method and clinical diagnostic criteria.  Reswlis ; No statistically
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significant difference was observed hetween the contents of PSEP in the first- and mid-stream urine samples { [3.82 + 3,74 ] w [ 3.77

+ 3.00] ng/ml, P = 0.46). In the diagnosis of CP, the PSEP contents in the first- and mid-stream urine samples manifested a sen-

sitivity of 81, 41 % we 86.99% | a specificity of 80, 89% us 8. 76% | and a total coincidence rate of 83.52% w 87.43%.

Corncli-

stort . Both the content of PSEP in the first-stream and that in the mid-stream uring can be used as auxiliarydiagnostic indicators of chro-

ni¢ prostatitis, hothwith high sensitivity and specificity.

Natl J Androl, 2018 24(1) . 898 - 962
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1B BT 1545 ( chronic prostatitis, CP) B P& 4
BEBRAERG PEY WAERZ—.CP BHY
EMEER TR BRI 30% Y, RTRFRE
MR EWH ELRBEN 4.5% ~10% 8 B4 H
DIRPI IR R AR, S0% B BAEEH - A PR ES
R A S BENA A, Bk, CPENEIRE
IFFEFYHR I EENEEM &2 2E. R,
REESEILTFERHT TEREANISR,CP
fORBE M A BN AT 2FE 3. WA, CP G
RENRZFRIE, FHERZEBMABTEEE
e,

HHT, CP B2 BRI E S B & =1iF. MR AT
HE EE 3 ( excpressed prostatic secretion, EPS) & #Lfe
BXERFE B E RS, R.EPS FillEEREZBR
&, EPS BHes - WL B A RS Ry EIE, IR 23
ISR TR RN, AEE R R
RS AR oE—E8E I8
EER—EREANEEE, RS EALLE E R B
B, AR TERRZ2EANTE. BT CP#=>
ZIAE RN 2 M o, WM T CP R IGyr AT
5. BlbFR—Fhi2kh CP gy RE FEEN
I RAME . BUBWIR/ME S H ( prostatic exosomal
protein, PSEP) 2 | RIA B/ M i A4 iR — R R B
FEfBFR, BUPIIR /M = AT A IR b 4 M = A Y
—Ffp sk B FRBENME M EAER. E5
AE A B, BRI /N (R B A1 3% 2 HE H A, PSEP #£
RAEEESHEZEE, RFRMTT2MmER
CPREHNE BERMP ER R H#4T PSEP € &t
i, PR EAE CP 2y FRYE, FF LB PSEP £ H
ERMPERPHESR.

1 RS

1.1 B
1.1.1 # e SBOWNIERZEGIFER

Lzl

(2014 b)) y RS CP IR IZBer ¥, CP 238 A28
WIEEEEIF REHARRE Bk EPS Bl
o, WE2017F 11 HE 2018 4F5 HAKRE T
ERERAERT2MENES 358 FINEEMT
ELRARAF EPS  H PG FRi2 Wy CP 269 #], IE®
89 B, S 20 ~64 &, P EES 33.02 &, XK
ERFRERITIR FAM EPS Eillind ., RERK
BERAHEZASHE, IRV R HEEHFE
B

1.1.2 Hirwke HR2EREIEES S EW
NigrE: AN EESREES: S h HF L
EE RATEMLCHERERSEE AR AES
TP IR E R ES  F - ENILE SR ERE
FeIdHEMRASERE SRR eSS EER,
MELART 52 5% BF 5% BB R0ME T2 2 M H TR 4 PR
=

1.2 ARANE 5]

1.2.1 wAUE BERIEREFWREES
BEER . PER,BE2E & BURFEES B G AE
BFRE.mEE, ZIEHEEES. TERENR
mAXAENSBRESTEET RS, XRANE
B AR ESRE 20 CIHKAEFER, AL
Bl—-ERNERFEFERE . B RFER b =H =
HEI AR FEBEH#HGTES ElEEY
T E BUR R4 G #5497, DUHER B P IR F BB IR
2 B 55 T

1.2.2 PSEP #3# XH ELISA i BN & B ILH
KomhdEdmEnan B, HEEERE SR
WHER KA #HEATRN, & 450 nm/630 nm
T T il B (A) R Bl R ES T
A PSEP Bk B, IEW AR P B PSEP ¥ B
F=1.20 ng/ml, & W CP By & &= F5 & & PSEP
> 1.20 ng/ml,

1.5 Sitdo4 XA SPSS 22.0 S8k 54T
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Ar¥T, B BRI B RN Y PSEP 3R REC YT .
i, P=0.05 HEREFEHRITFE L. PSEP il
Hlig Kz & R— B AE R R X A Kappa — E0E7
#r, Kappa 28 >0.75, 5/ E— 8, I A SR
0.4 < Kappa 28 < 0. 75,10 A —3; Kappa EE <
0. 4P APHER— T, AR T, PSEP LM
CP 7 HRYERIER A ROC MR Gt 87, LU 2%
T HEFR( aera under the curve, AUC) 3B PR B B IR
I BB PSEP 72 CP 28 o7 B9 i BR R S 47 B,
AUC — PR HRvE: 0.5 ~0.6 HAEX.0.6~0.7
0.7 ~0.8 Fh—%.0.8~0.9 HF.0.9~1.0
T

2 5R

2.1 HEEAFESE T PSEP &E8kic HEER
PSEP &r8-%(3.82 £3.74) ne/ml, HESFR K (3. 77 «
3.90) ng/ml, ZECXT ¢ Izl HELHEER (1 =
0.74 P =0.46),

2.2 PSEP @ &) R M E Aok F B

2.2.1 HERPSEP HAMER FHHE CPlgK2E
PRI PSEP fa il 45 R 41 P IE S R PR 2L (38
1), PSEP Il RLE R 81. 41% , B R E X
89.89% , FHE T HA{E H 96. 05% , FAE T H{E &
61.54% B MHAMEER 10. 11%, MK XK
18.59% IR B & K R83.52%

2.2.2 W ERPSEP HMER fFH CPIgKZE
FRIEF PSEP fa il 45 R 4o PR R AR R (38
2),PSEP fu N R EH 86. 9%, B RE H
88.76% , FHIE T BR{E 25 95. 90% , FH ME W 8H {5 5
69.30% BIFMER N 11. 23% , BEAEZEH13.01%
G R BB 3R 87.43%

A1 358 # B4R & & PSEP 0w 5 ik 94 87 Mot
Table 1. Clinical diagnostic criteria versus prostaticexosomal pro-
tein { PSEP) content in the first-stream urine for the diagnosis of

chronic prostatitis { CP)

Based o clinical diagnostic criteria

CPpsitive CP-negative Total
{n=26%) {n=8%)
Baged on PSEFP content m first strearn wme
CP-positive { n) 215 g 223
CP-nepative {n) 50 i 130

A2 358 # B T B R PSEP 3] 5 iE 500 B AR

Table 2. Clinical diagnostic criteria versus prostaticexosomal pro-
tein { PSEP) content in the mid-stream uring for the diagnosis of
chronic prostatitis { CP)

Clinical diagnesis
CP-psitive CPaegative  Total
fn=265) fn=8%)
Based on PSEP content m mid-stream wine
CP-positive { ) 234 1% 244
CP-nepative { ) 13 T4 114

2.3 HHE AP R PSEP a8 ROC 4 b3
PSEP fail] S5iE K2 hes R — 2 B R ; Kap-
pa=0.62 F0.69, YiHE B R H 1 ELFR PSEP 55
Kz R, W EF —8 . FERMPEK
PSEP &l B ROC g£E T @R 4504 0. 92.0. 93
(F 1) ,3284 PSEP 28 CP BU¥ERIEIRE . B &R
B PR PSEP 8 7532 M CP 3945 825 B9 Wie /R 2
RN E, EZ2BFMRFERCS, BEREREREK
PSEP il & E T, FAFE—HIH BN T 75—
HITE M. o

10

o
T

Sensitivity

=]
=
§

Source of Lhe curve
PSIFP in firgt—=stream urine
P5EP in mid—siream urine

Q.0 T T T
iR 0z 04 0g

1 - Specificity

1 HEEfrlE PSEP w5 ROC w4

|
LE:]

Figure 1. ROC curve for the sensitivity and specificity of prostaticexosomal protein { PSEP) contents in the first- and mid-stream urine

in the diagnosis of chronic prostatitis



i E R et 2018 4E 10 H 24 % 58 10 8] Natl J Androl, Vol 24, No. 10, October 2018 - 901 -

3 Wi

CP MR ER 28T WHERZ—,CP B
R, TEERICHR SR B E 2 R
SR, IR T EIERE AR SRR, 2
EHROEREESEY . BETER TR E R
CP By EE R #T EPS W S e A=,
EPS f &N BEE —ENEAME, EREHFNEE
E5XRiE. HETER s ge022 0 CP RERFRE
RRERE RS Tl T .

PSEP gy AT B/ Ma il A B, RUAN IR A R
RUPNIE b A= f—Fh KRB, P ER N
100 ~150 nm  FE TR RESE LR ARTEE &
ERERN RS, BATA RS LR #E kR A
FWMBERE, EERERT , BRI/ ME
B R ERE. R EEREEH 5. A MER
TER 2R, &8 R A 28K R
WEMEER. &iF, FWRER, —EariRVvE
U B A 4 T BB PR A2 B ieA s S8 A A TRl
FIRERRERIZE ), s NMEEEE S
LE IR FEIHEE IS TR B M R A B RO
H. 7 CD59.CD52.CD55 gy RMER Tl —F
RS A fL R PR AR R BRI R P A T, 28R
T i o7 , BB R Y TS 0o BT ARR /D 1 e
TEMESE ( reactive oxygen species, ROS) 2 Rl & 1k
YER , 7] DAGE 90 4] NADPH S LES AT 1, AT &
PR R R E/ER . CP BRI IRE
2B RNV RY RN, B & e B AR
LB, A N A B =2, PSEP 1 g =2 47 iK1
oL A RS IEE A BB

Li 25U, CP 22 35 B AT IR/ (A i o 2ok
mAEANBEEHRUREF IRz xE T, Wa-
tanabe 51 BUXT 20 1 18 V3R S B E AT O IR 4518
Mg 7 PR 4 B4R ( chronic prostatitis/ chronic pelvic
pain syndrome, CP/CPPS) B E IR B, 5% B4Y
fHEG, CP/CPPS B3 EPS R &4 KE F/KFEE
75, Wei & PR E, 5xXF A ML, CP/CPPS
B EPS o7 B7-H3 pyACE B & ik, (ER. FElEK
REF P X B A bR B AR W& EPS B & [ R #4E
RS E2 AF ER WA RE MRS, X iR
BT CP BHRIARSEE M RERE™ , 5
oA S pRic Y A B, PSEP R T BERE ) AT
e R PR . FERIE TR A, PSEP By IR L =R
S A Al BT A R B R PSEP # 4Tl B
BTt CP B2 53647, PSEP BHT CP B H R

A F , B EPS dail o5, w0 T B A i i
VRS EXSitBEES PSEP T REEES T
CP BlE iz i,

AWr5E PSEP fil g REEMERERT BT
matp et R ERRETHSIES PSR,
mMEeHE W R B I ER, TBRATERY
i PSEP S BESITFE FEFHEZR 7 CP BIE
WiZWr R A W, 7] DA Se e 5 B PR AE 8 PSEP B
i (B RE SRS B ETERBFER, R
FE B R4 PSEP fa 1 7] IR R 85 R
HERH P ER PSEP faill] 56 K2 HrsE R %,
g RS AE 2 B T LA B 83, 52% F1 87.43%
Kappa = 0.62 f1 0. 60, B R IFp—2iE, FHE
fail s Al M BRI, 0 IME RS IE IR L2l CP B
A WreR B8, FF H AT LAE R I69T CP BYSr 3% R4 15
FRZ— o

EHR AR FE—ERAREZA, B TIREI
EREMERIPEE, 1SS BRI AR Y4k
B, T T B 5 R, PR A — R AR
PSR, AT EGRESR , BiFEF i
Mg 88 J5 37 B4 kel i ta , T AYS SRR RY BB T R
I MR e 25 R =B 2 [ e R A pFssal
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HER CP RS EN, e R HE AT
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Abstract

Objective Levels of urinary prostatic exosomal protein (PSEP) were detected to evaluate the clinical potential of PSEP as
a diagnostic marker of chronic prostatitis (CP).

Materials and methods The level of urinary PSEP was measured in 412 cases by an enzyme-linked immunosorbent assay
kit, including 202 controls and 210 CP cases. Of the CP patients, 116 cases met the definition of the USA National Institutes
of Health category IIT (NIH-III), with 60 cases of NIH-IITA and 56 cases of NIH-IIIB. The ages, body mass indexes (BMI),
white blood cell (WBC) levels in expressed prostatic secretions (EPS), lecithin body counts in EPS, urine PSEP levels both
before and after prostate massage obtained from the CP patients and NIH-CPSI scores were analyzed.

Results In the diagnosis of CP, the PSEP contents in the urine samples before and after prostate massage manifested a sensi-
tivity of 86.93% vs. 61.06%, and a total coincidence rate of 85.24% vs. 61.06%, respectively. The area under the ROC curve
was 0.926 vs. 0.709 for the before and after massage PSEP contents, respectively. Besides, during the follow-up of patients
with CP, the improvement in symptoms was not correlated with the level changes of PSEP.

Conclusion Measurement of PSEP levels for the clinical diagnosis of CP is objective and painless. It could be a novel, sim-
ple, and noninvasive method for the diagnosis of CP. However, differences in fluid intake may result in a concentration or
dilution of urine, which would ultimately affect the judgment of PSEP results.

Keywords Prostate - Chronic prostatitis - Prostatic exosomal protein - Diagnosis

Introduction

Chronic prostatitis (CP) is one of the most common diseases
in the genitourinary systems of young and middle-aged men.
CP patients account for approximately 30% of patients in
urology and men’s outpatient clinics [1]. Epidemiological
studies have shown that between 4.5 and 10% of men world-
wide have prostatitis symptoms, and 50% of men will have
prostatitis at some point in their lifetime [2, 3].

CP has significant physical and psychological effects on
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the quality of life of patients [4]. It consists of three cat-
egories: NIH-II (chronic bacterial prostatitis), NIH-IIT (CP/
chronic pelvic pain syndrome), and NIH-IV (asymptomatic
prostatitis), as defined by the National Institutes of Health [5,
6]. Despite intensive research in the past few decades, the eti-
ology and pathogenesis of CP are still not fully understood.
In addition, the lack of specificity in the clinical presentation
of CP makes clinical diagnosis and treatment very challeng-
ing [7]. The current lack of objective and straightforward
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diagnostic methods for CP also affects the treatment and
prognosis of CP. Therefore, finding an objective indicator
for diagnosing CP has outstanding clinical value.

PSEP (prostatic exosomal protein) is secreted by prostate
corpuscles, a type of nanovesicle produced by prostate epi-
thelial cells with an average diameter of 100-150 nm. It is
present in the upper part of prostate ductal epithelial cells
rich in Golgi by the prostate ductal epithelium. They are
secreted to the lumen by exocytosis [8]. The main compo-
nent of the prostate gland is sphingomyelin, which contains
phosphorylcholine, ceramide, and hundreds of proteins.
Recently, studies have shown that the proteome of some pro-
static bodies may be used as a diagnostic biomarker for the
clinical diagnosis of prostate disease [9—11]. Among these
proteins, PSEP is a promising CP diagnosis marker and was,
thus, evaluated in this study.

Materials and methods
Patient summary

A total of 210 CP patients who visited our hospital partici-
pated in this study from May 2017 to May 2019. In addition,
202 men were recruited from routine physical examinations
as controls; they did not have any history or symptoms of
prostate disease or urinary tract infection. If the individual
had had a catheterization within 2 weeks or had had sexual
activity within 48 h before the measurements, his data were
excluded. The diagnosis of CP is based on clinical symptoms
and laboratory results of urine samples and expressed pro-
static secretions (EPS) and excludes other conditions such
as urinary calculi, urethritis, genitourinary cancer, and cys-
titis. Each patient was assessed for his history and severity
of symptoms using the National Institutes of Health’s CP
Symptom Index (CPSI), which is reported as subscores of
pain, urinary tract symptoms, and quality of life, and a total
score.

The patient’s PSEP was collected for routine testing

Body mass index (BMI) data calculated in body weight (kg)/
height (m?) were collected. Urine samples were collected
from all controls and 202 patients with CP (including 60
cases of NIH-IIIA and 56 cases of NIH-IIIB). Among them,
urine was also collected from 113 patients after prostate
massage. To minimize the bacterial interference, midstream
urine samples from each patient were collected in strict
accordance with aseptic procedures and stored at — 80 °C
until PSEP was detected. After the sample was thawed,
the experiment was carried out, and a PSEP diagnostic kit
(enzyme-linked immunosorbent assay) produced by Angke
Biomedical Technology Co, Ltd. (Suzhou, China) was used
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for the test [12]. The collected urine specimens were tested
according to the manufacturer’s operating instructions.
Absorbance (A) was measured at a dual wavelength of
450 nm/630 nm, and a standard curve was established based
on the OD values of the standards. The patient’s value was
compared to the strict standard of good value to calculate the
actual PSEP concentration of the test sample.

Statistics

The median (interquartile) values of PSEP, the CPSI total
score, and subscores between groups were compared using a
Kruskal-Wallis test. The variance analysis method was used
to compare the differences in age, BMI, EPS lecithin counts,
and WBC counts in EPS. The Spearman correlation coef-
ficient was used to evaluate the correlation between p value
and age, BMI, NIH-CPSI scores, WBC counts in EPS, and
lecithin content in EPS. The significance level was p <0.05.
Statistical analysis was performed using SPSS 22.0. The
consistency of the PSEP test and clinical diagnosis results
were analyzed with Cohen’s Kappa coefficient. A Kappa
coefficient > 0.75 indicates highly consistent testing, and the
two groups would be considered equivalent; a Kappa coeffi-
cient between 0.4 and 0.75 would be consistent; and a Kappa
coefficient < 0.4 would be inconsistent. In the latter case, the
two groups would not be considered equivalent. The accu-
racy of PSEP in diagnosing CP was analyzed using ROC
curve statistical analysis. The area under the curve (AUC)
was used to evaluate the clinical application value of urine
PSEP before prostatic massage and urine PSEP after pros-
tatic massage in CP diagnosis. The AUC general evaluation
criteria were as follows: 0.5-0.6, meaningless; 0.6-0.7, poor;
0.7-0.8,normal; 0.8-0.9, good, and 0.9-1.0, excellent.

Results
Quantification of PSPE in different subgroups

The demographic characteristics of the study groups are
shown in Table 1. The PSEP levels were slightly elevated
in each CP subgroup compared to the control group. CPSI
scores were collected from CP patients; while individuals
in the control group gave an almost negative response to the
questionnaire, the CPSI total score, the pain, and urinary
symptom subscores and symptom impact on the quality of
life did not differ significantly among the subgroups of CP.
The PSEP detected in midstream urine showed a non-normal
distribution in the CP and control groups. The PSEP level in
each group is listed in Table 1.

PSEP levels in patients with CP were significantly higher
than those in the control group. However, no difference in
PSEP was found among the urine obtained from the patients
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Table 1 Clinical characteristics of enrolled chronic prostatitis patients

Control Before the prostate  After the prostate ~ NIH-III A NIH-III B
massage massage
Ages, years, median (IQR) 42.00 (16.25) 32.00 (13.00) - 32.50 (11.00) 29.00 (13.50)
BMI, kg/m?, mean (SD) - 23.328 +£2.654 - 23.475+£2.454 23.081+2.696
CPSI total score, median (IQR) 0.00 (0.00) 23.00 (11.75) 23.00 (11.50) 22.50 (12.75) 24.00 (10.50)
Pain domain, median (IQR) 0.00 (0.00) 9.00 (7.00) 9.00 (7.00) 9.00 (6.75) 9.00 (7.25)
Urinary domain, median (IQR) 0.00 (0.00) 5.00 (4.00) 5.00 (4.00) 4.00 (5.00) 5.00 (5.00)
QOL, median (IQR) 0.00 (0.00) 9.00 (5.00) 9.00 (5.00) 9.00 (4.75) 10.00 (5.25)
Severity of symptom, median (IQR) 0.00 (0.00) 13.00 (9.00) 13.00 (9.00) 12.50 (9.00) 13.00 (8.00)
lecithin body counts in EPS(/hpf), - 2.00 (2.00) 2.00 (2.00) 2.00 (2.00) 2.00 (1.75)
median (IQR)
WBC in EPS(/hpf), median (IQR) - 1.00 (1.75) 0.50 (1.00) 1.00 (2.00) 0.00 (0.00)
PSEP, ng/mL, median (IQR) 0.29 (0.83) 3.47 (6.02) 3.51 (5.66) 3.46 (3.75) 3.65 (7.08)

BMI body mass index, CPSI chronic prostatitis symptom index, QOL quality of life, EPS expressed prostatic secretions, WBC white blood cell,

PSEP prostatic exosomal protein

before the prostate massage, the urine collected from the
patients after the prostate massage, and the urine from the
NIH-IITA and NIH-IIIB groups (p >0.05, Fig. 1). A differ-
ence in PSEP was found among those in pre-therapy and
post-treatment (p =0.001, Fig. 2).

ROC curve

A ROC curve was determined to identify the cutoff value
in the urine of patients with CP before prostate massage
and that of the controls (Fig. 3). Youden’s index reached
a maximum, with a cutoff value of 1.26 ng/mL. The diag-
nostic sensitivity was 86.9%, and the specificity was 85.2%,
corresponding to the cutoff. The area under the ROC curve
(AUC) was 0.926 (95% CI 0.904-0.944). A second ROC

curve was determined to identify the cutoff value in the urine
of patients with CP after prostate massage and the controls
(Fig. 4); Youden’s index reached a maximum, with a cutoff
value of 0.126 ng/mL, and the diagnostic sensitivity was
61.1%, and the specificity was 85.2%, corresponding to the
cutoff. The area under the ROC curve was 0.709 (95% CI
0.656-0.759).

Correlation between PSEP and clinical pathological
features

The associations between PSEP and other parameters
were assessed by the Spearman correlation coefficient
(Table 2). There were no correlations between PSEP level
and age in either the control or CP subgroups. There was

Fig.1 Comparison of PSEP 25
between CP subgroups and the
control group. The values were
significantly higher in each

CP subgroup compared to the
value in the controls (p <0.01).
No significant difference was
observed in the four subgroups
of CP
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Fig.2 Comparison of PSEP
between the follow-up group
and the control group. The
values were significantly higher
in the pretherapy and the 20 —
post-treatment group compared
to the value in the controls
(p<0.01). No significant dif-
ference was observed in the
follow-up group of CP
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Fig.3 ROC curve for the sensitivity and specificity of prostatic exo-
somal protein (PSEP) contents the urine before prostate massage
obtained from the patients in the diagnosis of CP

no correlation between the PSEP level and BMI, WBC
count in EPS, and the lecithin body count in EPS in the CP
subgroups. The associations between PSEP levels and the
CPSI total or subscores were assessed. It was found that
urine PSEP levels negatively correlated with CPSI total
scores (r=—0.331, p=0.014) and with the pain domain
subscore (r=—10.369, p=0.006) in the NIH-IIIB group
but not in the urine before prostate massage obtained from
the patients, urine after prostate massage obtained from
the patients, or the urine from the NIH-IIIA or control
groups.
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Fig.4 ROC curve for the sensitivity and specificity of prostatic
exosomal protein (PSEP) contents the urine after prostate massage
obtained from the patients in the diagnosis of chronic prostatitis

Interestingly, the association between PSEP and CPSI
scores and subscores before and after treatment was evalu-
ated in 36 follow-up patients (Table 3). Patients in the
follow-up group had no significant difference in urination
symptoms before and after treatment. However, the NIH-
CPSI score, pain symptom score, quality of life score,
symptom severity score, and PSEP were significantly
different. There was no correlation between PSEP level
and age, CPSI total or subscore in the total 36 follow-up
patients (Table 4).
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Table 2 Correlation coefficients

between PSEP and age, BMI Features Control Before the After the pros- NIH-IIT A NIH-III B
’ ’ prostate mas-  tate massage
the NIH-CPSI scor.e, prostate- sage
related parameters in the study
r p r p r p r p r p

Ages, years 0.067 0.345 0.023 0.739 0.003 0972 0.117 0.373 —-0.060 0.662
BMI, kg/m? - - -0.136 0.151 —-0.114 0.243  0.020 0.883 —0.141 0.328
CPSI total score - - -0.125 0.175 -0.128 0.176 —0.088 0.505 -0.331 0.014
Pain domain - - —0.128 0.164 —-0.134 0.158 0.003 0.981 —0.369 0.006

Urinary domain - -
QOL - -
Severity of symptom — -

lecithin body counts — -
in EPS(/hpf)

WBC in EPS(/hpf)

-0.009 0926 -0.016 0.867 —0.053 0.685 —0.017 0.904
-0.102 0269 -0.094 0321 -0.174 0.184 -0.209 0.130

-0.106 0251 -0.114 0.229 -0.034 0.794 -0.314 0.021
0.169 0.070  0.149 0.125 0.134 0306 0.199 0.142
-0.114 0223 -0.073 0.450 -0.077 0.560 — -

BMI body mass index, CPSI chronic prostatitis symptom index, EPS expressed prostatic secretions, WBC
white blood cell, QOL quality of life, PSEP prostatic exosomal protein

Table 3 Clinical characteristics
of the follow-up of patients with
CP enrolled in the study

Parameters The pre-therapy group The post-treatment  p value
group

Ages, years, median (IQR) 29.00 (11.50) - -
CPSI total score, median (IQR) 26.50 (11.75) 20.50 (8.75) <0.001
Pain domain, median (IQR) 11.00 (6.75) 7.00 (5.75) <0.001
Urinary domain, median (IQR) 5.00 (4.00) 4.00 (5.75) 0.400
QOL, median (IQR) 10.00 (2.00) 9.00 (4.00) 0.001
Severity of symptom, median (IQR) 16.50 (10.25) 11.00 (7.50) 0.001
PSEP, ng/mL, median (IQR) 4.41 (8.31) 7.81 (11.38) 0.001

CPSI chronic prostatitis symptom index, QOL quality of life, PSEP prostatic exosomal protein

Table 4 Correlation coefficients between PSEP and age, the NIH-
CPSI score in the follow-up of patients with CP

Parameters The pre-therapy The post-treatment

group group

R P r P
Ages, years 0.093 0.590 0.185 0.279
CPSI total score —0.047 0.785 0.016 0.924
Pain domain 0.012 0.943 -0.230 0.177
Urinary domain -0.029 0.866 0.169 0.324
QOL 0.035 0.841 -0.039 0.821
Severity of symptom 0.003 0.984 —-0.034 0.844

CPSI chronic prostatitis symptom index, QOL quality of life

Discussion

The etiology and pathogenesis of chronic prostatitis are
complicated. The existing literature on chronic prostatitis
indicates that chronic prostatitis is an inflammatory pro-
cess caused by the interaction of various factors, such as

infection and immune, endocrine, nervous, and mental
factors, including long-term hyperemia of the prostate,
infection caused by multiple causes, urine reflux, and even
abnormalities of inflammatory mediators [13, 14], clinical
symptoms and seasons of chronic prostatitis, diet, sexual
activity, genitourinary tract inflammation and related men-
tal psychology factors. Some studies suggest that CP can
be regarded as a symptomatic disease: patients complain
of more symptoms and no specificity, and it is often sub-
jective in clinical diagnosis, with limited laboratory and
imaging methods to verify it [15, 16]. Therefore, there is
an urgent need for a biomarker and a noninvasive, quick
and straightforward, and accurate and reliable diagnostic
method that provides a useful tool for screening and diag-
nosing chronic prostatitis.

Prostasomes are active substances released from the
prostate tissue in patients with chronic prostatitis, secreted
specifically by human prostate epithelial cells. Prostasomes
contain a series of regulating proteins, such as CD59, CD52,
and CD5. Biochemical reactions can protect sperm in acidic
environments, delay acrosome reactions, and enhance sperm
motility. Prostate corpuscles inhibit the activity of NADPH
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enzymes in PMN (polymorphonuclear leukocytes), result-
ing in a decrease in reactive oxygen species (ROS), thereby
exerting antibacterial, anti-inflammatory, and anti-oxidative
effects. Prostatic body proteins, which are prostate proteins
found in normal human urine, are exogenous proteins that
include hundreds of complex proteins. Under normal condi-
tions, a small number of prostatic bodies are released and
secreted into the male reproductive tract through the ana-
tomical passage and then discharged with the urine. The
prostate tissue of CP patients is infiltrated by inflammatory
cells that release various active substances and chemokines,
increasing the production of prostatic bodies and increasing
the secretion of PSEP, which is secreted into the male repro-
ductive tract through the anatomical channel. Early experi-
mental studies have also found elevated levels of PSEP in the
urine of patients with chronic prostatitis [8, 17-21].

Watanabe et al. [22] showed that, compared with a con-
trol group, 20 patients with chronic prostatitis/chronic pel-
vic pain syndrome (CP/CPPS) patients, nerve growth factor
levels in EPS were significantly elevated; Wei et al. [23]
reported a significant reduction in B7-H3 levels in EPS in
patients with CP/CPPS compared with controls. However,
in clinical applications, these biomarkers may have a high
failure rate when collecting EPS due to many unfavora-
ble factors, such as complex operation, which may be due
to the narrowing of the prostate duct of CP patients [24].
Compared with these biomarkers, PSEP is more likely to be
widely used in clinical evaluation. Yin et al. [21] reported
that the level of PSEP in the urine of patients with CP was
significantly increased. PSEP, TNF-a, and IL-10 could be
used as the basis for the diagnosis of CP, and their combi-
nation may provide more accurate diagnostic information
for CP clinical types. During the inflammatory process, the
release of PSEP and its phenotype will change. The detec-
tion of PSEP by different phenotypes will help to diagnose
and treat CP. PSEP is based on urine sample tests in CP
patients, which is more convenient than EPS detection,
reducing the pain in the patient’s testing process and makes
it easier for patients to accept. PSEP may, thus, be suitable
for clinical diagnoses of CP.

The results of this study showed that the urine test results
from the PSEP kit were compared with the standard clini-
cal diagnosis, and the total clinical coincidence rate was
85.24% (Kappa=0.85), indicating good consistency. There
was no statistically significant difference in the content of
PSEP in the urine before and after the massage. In the clini-
cal diagnosis of CP, pre-massage urine can be preferentially
selected as the specimen for PSEP. After the massage, when
the urine PSEP test was compared with the clinical diagno-
sis results, the total clinical coincidence rate was 61.06%
(Kappa=0.61), but there were still a small number of false
positives and false negatives observed. We speculate that
when the PSEP test is performed following substantial
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changes in liquid intake, urine output, and/or living condi-
tions, it may cause changes in the concentration or dilution
of the urine, affecting the measurement of the urine sample
and, ultimately, the judgment of the result. The difference in
liquid intake leads to urine concentration or dilution, which
can eventually affect the interpretation of the results. There-
fore, in clinical diagnostic applications of CP, we recom-
mend that patients be tested in the morning to reduce the
effects of dilution or concentration. Besides, the mean age
of the control group was inconsistent with the experimental
group, but in the previous study of Li et al. [25], there was
no correlation between age and PSEP. Notably, we also ana-
lyzed changes in PSEP level during the CP patients’ follow-
up. We found that the patient’s symptoms improved after the
treatment, but the improvement in clinical symptoms was
not correlated with the changes in PSEP level. There was no
statistically significant difference in urine PSEP content and
NIH-CPSI score and sub-score before and after treatment
among CP patients (p > 0.05). All these results suggested
that the PSEP could be served as a diagnosis marker instead
of to be a prognosis indicator.

There are some shortcomings in this study, as it is based
on clinical diagnostic criteria. Because of the lack of a bacte-
rial culture of the prostatic fluid, it is challenging to make a
type II, ITITA, or IIIB chronic prostatitis diagnosis, and thus
the differences between groups of chronic prostatitis could
not be appropriately compared. Because all the CP cases
were not classified, detailed distribution of each type of CP
was not precise, and therefore, error in the results caused by
the uneven distribution of the samples could not be excluded.
However, in clinical work, type III prostatitis accounts for
more than 90% of chronic prostatitis. Diagnosing chronic
prostatitis mainly relies on prostatic fluid examination, and
few prostatic fluid cultures are used. The main reason is that
the culture results have little significance for clinical treat-
ment guidance after they are cultivated. The positive rate
is meager. In this study, the result may not fully represent
patients with urinary tract infection, although we excluded
routine cases of urinary tract infections through regular urine
tests. However, the lack of bacterial culture of the urine, it is
challenging to make a precise diagnosis of chronic prostati-
tis. In the follow-up work, we will delve into the relationship
between urine culture results and PSEP in urine. At present,
it takes approximately 3 h to detect CP with the PSEP kit,
and the specimens need to be tested in batches. Due to the
research conditions of this study, the amount of specimen
collected may cause concentration or dilution of the urine,
which in turn would affect the final test results, resulting in
some false positives and false negatives. The false-positive
result is the difference in fluid intake resulting in the con-
centration of urine, which ultimately affects the judgment
of the results. When the PSEP examination is performed,
if the patient’s fluid intake is reduced or the urine output is
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increased, and the living conditions are significantly differ-
ent, it may cause concentration of urine, which may affect
the false positive of the measured value of the urine sam-
ple. Therefore, we recommend that patients take morning
urine tests as appropriate to reduce the effects of dilution or
concentration. Furthermore, urine specimens cannot be sent
immediately after collection; it is not known whether storage
time at average temperature before the test influences the
test result. In our follow-up study, we will further analyze
the number of urine specimens, time of submission, and the
detailed distributions of each type of CP.

Conclusion

Measurement of PSEP in urine can be used as an indicator
for a clinically assisted diagnosis of CP, and its diagnos-
tic sensitivity and specificity are favorable. This test could
be a novel, simple, and noninvasive molecular method of
diagnosing chronic prostatitis. However, differences in fluid
intake can result in the concentration or dilution of urine,
which would ultimately affect the judgment of the PSEP
results. The correlation between PSEP and the severity of
CP symptoms needs further study.

Acknowledgements The presented research was financially supported
by the National Science Foundation for Young Scientists (81400757
and 81802827), National Natural Science Foundation of China
(31430028, 81630019 and 81870519), Scientific Research Founda-
tion of the Institute for Translational Medicine of Anhui Province
(2017ZHY X02), the Natural Science Foundation of Anhui Province,
China (KJ2019A0277) and the Natural Science Foundation of Guang-
dong Province, China (2017A030313800).

Author contributions CL, SF, LZ and XZ designed this experiment.
XF, LZ and MZ performed the research and analyzed the data. XF and
MZ wrote the manuscript, and then HH, SF, LZ and CL revised the
manuscript. All authors read and approved the final manuscript.

Compliance with ethical standards

Conflict of interest The author(s) declare that they have no conflict of
interest.

Ethical standards The research contents and research programs were
reviewed and approved by the Ethics Committee of the First Affiliated
Hospital of Anhui Medical University. (anyiyifuyuanlunshen-kuai-
PJ-2019-09-11).

References

1. Collins MM, Stafford RS, O’Leary MP, Barry MJ (1998) How
common is prostatitis? A national survey of physician visits. J
Urol 159(4):1224-1228

2. Clemens JQ, Meenan RT, O’Keeffe Rosetti MC, Kimes T, Cal-
houn EA (2007) Prevalence of and risk factors for prostatitis:

10.

11.

12.

13.

14.

15.

16.

17.

population based assessment using physician assigned diagno-
ses. J Urol 178(4 Pt 1):1333-1337. https://doi.org/10.1016/j.
juro.2007.05.140

Wang J, Yan D, Liang K, Xu Z (2016) A randomized controlled
trial of levofloxacin, terazosin, and combination therapy in
patients with category III chronic prostatitis/chronic pelvic
pain syndrome. Int Urol Nephrol 48(1):13-18. https://doi.
org/10.1007/s11255-015-1147-1

McNaughton CM, Pontari MA, O’Leary MP, Calhoun EA,
Santanna J, Landis JR, Kusek JW, Litwin MS, Chronic Pros-
tatitis Collaborative Research N (2001) Quality of life is
impaired in men with chronic prostatitis: the Chronic Pros-
tatitis Collaborative Research Network. Journal of general
internal medicine 16(10):656-662. https://doi.org/10.111
1/.1525-1497.2001.01223.x

Nickel JC, Nyberg LM, Hennenfent M (1999) Research guide-
lines for chronic prostatitis: consensus report from the first
National Institutes of Health International Prostatitis Collabo-
rative Network. Urology 54(2):229-233

Mo MQ, Long LL, Xie WL, Chen S, Zhang WH, Luo CQ,
Deng LW (2014) Sexual dysfunctions and psychological dis-
orders associated with type IIla chronic prostatitis: a clinical
survey in China. Int Urol Nephrol 46(12):2255-2261. https://
doi.org/10.1007/s11255-014-0810-2

Polackwich AS, Shoskes DA (2016) Chronic prostatitis/
chronic pelvic pain syndrome: a review of evaluation and ther-
apy. Prostate Cancer Prostatic Dis 19(2):132-138. https://doi.
org/10.1038/pcan.2016.8

Aalberts M, Stout TA, Stoorvogel W (2014) Prostasomes: extra-
cellular vesicles from the prostate. Reproduction 147(1):R1-14.
https://doi.org/10.1530/REP-13-0358

Bjartell A, Montironi R, Berney DM, Egevad L (2011) Tumour
markers in prostate cancer II: diagnostic and prognostic cel-
lular biomarkers. Acta Oncol 50(Suppl 1):76-84. https://doi.
org/10.3109/0284186X.2010.531284

Graddis TJ, McMahan CJ, Tamman J, Page KJ, Trager JB
(2011) Prostatic acid phosphatase expression in human tissues.
Int J Clin Exp Pathol 4(3):295-306

Cho SY, Choi K, Jeon JH, Kim CW, Shin DM, Lee JB, Lee SE,
Kim CS, Park JS, Jeong EM, Jang GY, Song KY, Kim IG (2010)
Differential alternative splicing of human transglutaminase 4 in
benign prostate hyperplasia and prostate cancer. Exp Mol Med
42(4):310-318. https://doi.org/10.3858/emm.2010.42.4.031
Zeng Y, Zhang J, Chen Y-H, Onco Biomedical Technology
Suzhou CO. L (2015) Establishment of ELISA detection method
for prostate exosomal protein and its primary evaluation. Prac
J med Pham 32(10):885-888

Nopparat J, Zhang J, Lu JP, Chen YH, Zheng D, Neufer PD,
Fan JM, Hong H, Boykin C, Lu Q (2015) delta-Catenin, a Wnt/
beta-catenin modulator, reveals inducible mutagenesis promot-
ing cancer cell survival adaptation and metabolic reprogram-
ming. Oncogene 34(12):1542-1552. https://doi.org/10.1038/
onc.2014.89

Pontari MA, Ruggieri MR (2008) Mechanisms in prostatitis/
chronic pelvic pain syndrome. The J Urol 179(5 Suppl):S61-S67.
https://doi.org/10.1016/j.juro.2008.03.139

Lotti F, Corona G, Mondaini N, Maseroli E, Rossi M, Filimberti
E, Noci I, Forti G, Maggi M (2014) Seminal, clinical and colour-
Doppler ultrasound correlations of prostatitis-like symptoms in
males of infertile couples. Andrology 2(1):30-41. https://doi.org
/10.1111/4.2047-2927.2013.00156.x

Nickel JC (2003) Recommendations for the evaluation of
patients with prostatitis. World J Urol 21(2):75-81. https://doi.
org/10.1007/s00345-003-0328-1

Pons-Rejraji H, Artonne C, Sion B, Brugnon F, Canis
M, Janny L, Grizard G (2011) Prostasomes: inhibitors of

@ Springer


https://doi.org/10.1016/j.juro.2007.05.140
https://doi.org/10.1016/j.juro.2007.05.140
https://doi.org/10.1007/s11255-015-1147-1
https://doi.org/10.1007/s11255-015-1147-1
https://doi.org/10.1111/j.1525-1497.2001.01223.x
https://doi.org/10.1111/j.1525-1497.2001.01223.x
https://doi.org/10.1007/s11255-014-0810-2
https://doi.org/10.1007/s11255-014-0810-2
https://doi.org/10.1038/pcan.2016.8
https://doi.org/10.1038/pcan.2016.8
https://doi.org/10.1530/REP-13-0358
https://doi.org/10.3109/0284186X.2010.531284
https://doi.org/10.3109/0284186X.2010.531284
https://doi.org/10.3858/emm.2010.42.4.031
https://doi.org/10.1038/onc.2014.89
https://doi.org/10.1038/onc.2014.89
https://doi.org/10.1016/j.juro.2008.03.139
https://doi.org/10.1111/j.2047-2927.2013.00156.x
https://doi.org/10.1111/j.2047-2927.2013.00156.x
https://doi.org/10.1007/s00345-003-0328-1
https://doi.org/10.1007/s00345-003-0328-1

International Urology and Nephrology

18.

19.

20.

21.

22.

capacitation and modulators of cellular signalling in human
sperm. Int J Androl 34(6 Pt 1):568-580. https://doi.org/10.111
1/j.1365-2605.2010.01116.x

Stewart AB, Anderson W, Delves G, Lwaleed BA, Birch B,
Cooper A (2004) Prostasomes: a role in prostatic disease? BJU Int
94(7):985-989. https://doi.org/10.1111/j.1464-410X.2004.05091
X

Minelli A, Ronquist G, Carlsson L, Mearini E, Nilsson O, Larsson
A (2005) Antiprostasome antibody titres in benign and malignant
prostate disease. Anticancer Res 25(6C):4399-4402

Utleg AG, Yi EC, Xie T, Shannon P, White JT, Goodlett DR,
Hood L, Lin B (2003) Proteomic analysis of human prostasomes.
Prostate 56(2):150-161. https://doi.org/10.1002/pros.10255

Yin L, Tang Y, Pan A, Yang L, Zhu X, Liu Y (2019) The applica-
tion of IL-10 and TNF-alpha in expressed prostatic secretions and
prostatic exosomal protein in urine in the diagnosis of patients
with chronic prostatitis. Medicine 98(33):e16848. https://doi.
org/10.1097/MD.0000000000016848

Watanabe T, Inoue M, Sasaki K, Araki M, Uehara S, Monden
K, Saika T, Nasu Y, Kumon H, Chancellor MB (2011) Nerve
growth factor level in the prostatic fluid of patients with chronic

@ Springer

23.

24.

25.

prostatitis/chronic pelvic pain syndrome is correlated with symp-
tom severity and response to treatment. BJU Int 108(2):248-251.
https://doi.org/10.1111/j.1464-410X.2010.09716.x

Wei X, Zhang G, Yuan H, Ding X, Li S, Zhang X, Hou J (2011)
Detection and quantitation of soluble B7-H3 in expressed prostatic
secretions: a novel marker in patients with chronic prostatitis. J
Urol 185(2):532-537. https://doi.org/10.1016/j.juro.2010.09.104
Soric T, Selimovic M, Bakovic L, Simurina T, Selthofer R, Dumic
J (2017) Clinical and biochemical influence of prostatic stones.
Urol Int 98(4):449-455. https://doi.org/10.1159/000455161

Li X, Jiang T, Liu F, Shao X, Xu Y, Sheng W, Sun W (2018)
Clinical evaluation of urine prostatic exosomal protein in the diag-
nosis of chronic prostatitis. Urol Int 100(1):112-118. https://doi.
org/10.1159/000479188

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1111/j.1365-2605.2010.01116.x
https://doi.org/10.1111/j.1365-2605.2010.01116.x
https://doi.org/10.1111/j.1464-410X.2004.05091.x
https://doi.org/10.1111/j.1464-410X.2004.05091.x
https://doi.org/10.1002/pros.10255
https://doi.org/10.1097/MD.0000000000016848
https://doi.org/10.1097/MD.0000000000016848
https://doi.org/10.1111/j.1464-410X.2010.09716.x
https://doi.org/10.1016/j.juro.2010.09.104
https://doi.org/10.1159/000455161
https://doi.org/10.1159/000479188
https://doi.org/10.1159/000479188

	1
	2
	3
	4
	5
	The clinical value of the prostatic exosomal protein expression in the diagnosis of chronic prostatitis: a single-center study
	Abstract
	Objective 
	Materials and methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Patient summary
	The patient’s PSEP was collected for routine testing
	Statistics

	Results
	Quantification of PSPE in different subgroups
	ROC curve
	Correlation between PSEP and clinical pathological features

	Discussion
	Conclusion
	Acknowledgements 
	References


