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BAN

ABSTRACT

This study included (Y°+) patients with benign prostatic
hyperplasia & or chronic prostatitis visited Al-Hilla Teaching Hospital-
Department of Urology. Patients age ranged from (¥ +-14) years with
mean age of (1¥.9) years. It was found that (YAZ) of them had benign
prostatic hyperplasia YY.Y7Z had chronic prostatitis and A.YZ had

benign prostatic hyperplasia and chronic prostatitis.

The clinical features were frequency (%A%), nocturia (%+7),
urgency (AYZ), hesitancy (°Y7%), dysuria (°).Y7), poor stream (£1.Y7%),
dribbling of urine (YYZ). Other clinical features were pain (YY%) such

as suprapubic pain, lower backache, groin and perineal pain.

(Y+.V%) of patients had post voiding residual urine, while (Y +7%) had

history of catheterization and cystoscopy was done to (¢7%).

Results of general urine examination were pyuria (°¢%), RBCs
(Y+.VZ), bacteruria (M) and (YYZ) had sterile pyuria with urine

culture and sensitivity negative.

Results of expressed prostatic secretion examination were pus

cells (1.7 %), RBCs (Y Y.V /).
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Regarding the results of urine cultures in patients with benign
prostatic hyperplasia & or chronic prostatitis, (¢Y.Y%) had positive
culture for bacteria. E.coli was the most common type of bacterial
isolates (Y£.VZ), Staphylococcus epidermidis (1), Klebsiella
pneumoniae and Staphylococcus aureus and each of which
represented (¢7), Acinetobacter spp. (Y.Y7), Enterobacter spp. and
Pseudomonas aeruginosa represented (Y.Y7) each, Proteus mirabilis

(Y7).

In addition, Staphylococcus saprophyticus, Corynebacterium

spp. and Enterococcus spp. represented ().Y%) each.

As far as prostatic secretions cultures are concerned, (£°.°%) had
positive results for bacteria. The most common isolates were
Staphylococcus aureus were (VY.VZ). Staphylococcus epidermidis,
Staphylococcus saprophyticus, E.coli and Klebsiella pneumoniae
represented (1.)7) each. Enterobacter spp. Acinetobacter spp. and

Corynebacterium spp. represented (Y7.) each.

The effect of some antibiotics on bacterial isolates showed that

the isolates had high rate of resistance to amoxicillin (YY.A%),
naldixic acid (Y+.AZ), gentamycin (1+7), cephalexin (°9°.¢%),
trimethoprim-sulfamethoxasole (©+.A%), while the resistance to

others was lower as doxycycline (£+%), cefotaxim (YY.¥%),
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ciprofloxacin (YV.VZ), amoxicillin-clavulanic acid (YA.®%) and

amikacin (V.V%).

Zinc had inhibitory effect on the growth of bacteria especially
at concentrations more than ().*°) mg/ml of broth culture in which
there was more effect on the Gram-negative bacteria than Gram-
positive bacteria and it increased the bactericidal effect of
antibiotics. In addition, it had an effect in the loss of the capsule of

the bacteria.

Some enzymes produced by bacterial isolates were also studied,
and the results showed that all isolates of Enterobacteriaceae,
Corynebacterium spp., S.aureus and S.epidermidis, and one isolate of
P.aeruginosa produced phosphatase enzyme while none of
Enterococcus spp., Acinetobacter spp, and S.saprophyticus produced

this enzyme.

On the other hand, the isolates produced extracellular protease
enzyme included E.coli, P.aeruginosa, S.aureus, and S.epidermidis.
Also, one isolate of each of P.mirabilis, Acinetobacter spp., and
Corynebacterium spp. produced this enzyme, while K.pneumoniae,
Enterobacter spp., Enterococcus spp. and S.saprophyticus did not

produce this enzyme.
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\.\ Introduction

Chronic bacterial prostatitis usually is the result of partial
blockage of male lower urinary tract, which occurs with benign
prostatic hyperplasia. Such blockages promote the harboring of
bacteria from a previous infection and reduce circulation, thereby
preventing both the body's natural immune mechanisms and

medication from getting to the site (Floxin et.al., Y+ * 1).

Benign prostatic hyperplasia and prostatitis cannot be

distinguished according to symptoms, and some believe that they

Yy
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may be the same disease (Goran, Y+ * V). The line between them is
blurred; the prevalence of histological signs of prostatitis increased
with age and was highest when BPH was also present, so prostatitis
as a histological lesion was found in 4A7 of patients with benign

prostatic hyperplasia (Lee, Y+ * *).

Benign prostatic hyperplasia is a non malignant neoplastic
process secondary to increased cellular growth and it is the age
related disease (Jack et.al., Y+ Y¥). The majority of men with BPH
present with lower urinary tract symptoms only such as nocturia,
frequency, urgency, incomplete bladder emptying, hesitancy, weak

stream and straining to void (Donovan et.al.,, Y44V; Saldden,

"~~~)_

Prostatitis is an inflammation of the prostate gland that must
be excluded from other causes of lower urinary tract symptoms,
chronic prostatitis is possibly the most common infectious disease
in middle-aged men and sometimes caused by bacterial infection of
prostate, However, most men with CP complain of variable
irritative and voiding obstructive symptoms such as dysuria,
urgency, frequency, nocturia, hesitancy and poor stream, In
addition, pain perceived in various sites within the pelvis and
genitalia (Stimac et.al., Y+ +\). The hallmark of chronic bacterial
prostatitis is recurrent urinary tract infection caused by the same

pathogen (Naber et.al., Y+ + °).
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Elderly men are at risk for UTIs because prostatic enlargement
can lead to urinary obstruction and retention, providing an
excellent medium for bacterial growth. Zinc antibacterial factor, a
bactericidal substance is normally found in prostatic fluid, which
declines with age. In older men, prostatic fluid becomes more
alkaline. All these factors put older men not only at risk for UTIs but

for prostatitis as well (Judith, Y44%; Lipsky, Y+ ¥).

The commonest uropathogens identified in complicated
urinary tract infection is E. coli as the main uropathogen, other
bacteria such as Klebsiella spp., Proteus mirabilis, Enterobacter
spp., Serrtia spp., Enterococcus spp., Pseudomonas aeruginosa and
Staphylococcus spp. are also identified (Romolo et.al., Y:-¢),
Recently, Corynebacterium group DY and Acinetobacter spp. may
occur in hospital-acquired infection as opportunistic pathogens.
Coagulase-negative Staphylococcus might represent an important

agent of UTI (Schrier and Gottschall, Y441).

Furthermore, the causative organisms of bacterial prostatitis
by culture of the expressed prostatic secretion or post prostatic
message urine sample (VBY) are similar in type and incidence to
those responsible for UTI; common strains of E. coli clearly
predominate. Infections caused by species of Klebsiella,

Enterobacter, Proteus and Serratia. Pseudomonas and other less
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common Gram-negative organisms occur less frequently (Jiao et.al.,

Yooy,

Traditional dogma states that the role of Gram-positive
bacteria which are commensal in the anterior urethra is
controversial, whereas Enterococci are accepted as a cause of
bacterial prostatitis and the UTIs associated with it (Antonio,
Y4AY). While Bergman, ('494%¢) suggested that coagulase-negative
Staphylococci are involved in the pathogenesis of chronic
prostatitis, and did not conclusively demonstrate that these
bacteria were actually causing the inflammation and symptom

complex rather than simply colonizing the prostate.

On the basis of the previous introduction, the aims of this

study are:

"= To assess bacteriologically and clinically the patients with
benign prostatic hyperplasia &or chronic prostatitis.

* To study in vitro antimicrobial sensitivity pattern of
bacterial isolates from those patients.

" To detect some enzymes produced by those bacterial
isolates.

= To detect the effect of zinc sulfate alone and combination
of some antibiotics with zinc sulfate on bacterial growth in

vitro.
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\.Y LITRATURE REVIEW
V.. Anatomy

The prostate is ovoid in shape and walnut size gland weighs
YA gm measure (¥-¢) cm in length and (¢-1) cm in width and (Y-¥)
cm in depth. It is traversed by the prostatic urethra; and
surrounded by a fibrous capsule. It has a base, an apex, an anterior,
a posterior surface, and two lateral surfaces and incompletely
divided into five lobes, anterior, middle, posterior, right and left
lateral lobes which are rich in glandular tissue which produce a
milky fluid that liquefies semen. In addition, smooth muscle cells
which contract during sex and squeeze the fluid from the glandular
cells into the urethra, where it mixes with sperm and other fluids to

make semen (Patrick et.al., Y 44V).

Three distinct zones have been identified, peripheral account
for V7, transitional ¢’ and central Y°% of volume of prostate.
(McNeal, Y44:+). So, because of the anatomic configuration of the
prostate, it is considered as reservoir for recurrent infections (Sunil

et.al.,, Y+ ¢£),
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\.Y.Y Benign prostatic hyperplasia (BPH) and chronic
prostatitls

1.Y.T. ). ) Benign prostatic hyperplasia

Benign prostatic hyperplasia is a medical condition closely
related to aging and it is a microscopic diagnosis characterized by
cellular proliferation of stromal and epithelial elements in the
transition zone of the prostate produces histological BPH, thus
contributing to the bladder outlet obstruction that leads to clinical

BPH (Strandberg, Y+ ).

The clinical manifestation of BPH includes lower urinary tract
symptoms, poor bladder emptying, urinary retention, detrusor
instability, wurinary tract infection, hematuria and renal
insufficiency. However, the majority of men with BPH are
presented with LUTS only (Herbert, ¥« * £). There is a relatively low
correlation between urinary symptoms, prostate size and urinary

flow rate (Girman, Y442¢),

The self-administration questionnaire developed by AUA is
reliable in identifying the need to treat patients and in monitoring

their response to therapy. A symptom score of *-V is considered
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mild, A-Y9 is considered moderate, and Y :-Y° is considered sever

(Miller, Y241),
). Y. Y. ). YEtiology of benign prostatic hyperplasia

The cause of BPH is not well understood. It mainly occurs in
older men and does not develop in men whose testes were
removed before puberty. So, factors related to aging and the testes

may spur the development of BPH.

Throughout their lives, men produce testosterone, an
important male hormone, and small amounts of estrogen, a female
hormone. As men age, the amount of active testosterone in the
blood decreases, leaving a higher proportion of estrogen that

promotes cell growth (Jack et.al., Y+ + ¥).

Another theory focuses on dihydrotestosterone, a substance
derived from active testosterone in the prostate, which may help
control its growth. Some research has indicated that even with a
drop in the blood’s testosterone level, older male continues to
produce and accumulate high levels of DHT in the prostate; this
accumulation of DHT may encourage the growth of cells (Walsh

et.al., 44 +; Roehborn and McConnell, Y+ + Y).

Some researchers suggest that BPH may develop as a result of
“instructions” given to cells early in life. According to this theory,

BPH occurs because cells in one section of the gland follow these

YA
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instructions and “reawaken” later in life. These “reawakened” cells
then deliver signals to other cells in the gland, instructing them to
grow or making them more sensitive to hormones that influence

growth (McNeal, Y44 ),

The increase in cells number may be the result of epithelial
and stromal proliferation or of impaired programmed cell death
leading to cellular accumulation. Androgens, estrogens, stromal-
epithelial interactions, growth factors, and neurotransmitters may
play a role, either singly or in combination, in the etiology of the

hyperplastic process (Kathy, ¥« « £).

). Y. T. Y Prostatitis

Prostatitis is an inflammation of the prostate associated with
urinary tract infection. In clinical practice, the term prostatitis
encompasses multiple diverse disorders that cause symptoms
related to prostate gland, it can be caused by bacterial infection

(Stimac et.al., Y+ ).

The most common form of prostatitis is non bacterial
depending on the microbiology of expressed prostatic secretion
(EPS) or segmented urine samples. The limitations of the traditional
diagnostic algorithm and traditional classification system led to the
National Institutes of Health (NIH) consensus meeting on prostatitis

which can be classified by (Jiao et.al., ¥+ * ¥) into the following:
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Category | — Acute bacterial prostatitis (ABP).
Category Il — Chronic bacterial prostatitis (CBP).

Category lll — Chronic pelvic pain syndrome (CPPS)-discomfort or pain

in pelvic region.
A- Inflammatory CPPS.

e More than '+ of WBC in semen or expressed prostatic
secretion (EPS) or urine specimen after prostate massage
(VBY).

B- Non-Inflammatory CPPS.

e Less than '+ of WBC cells in semen or expressed prostatic
secretion (EPS) or urine specimen after prostate massage
(VBY).

Category IV — Asymptomatic inflammatory prostatitis (Histological
prostatitis): by definition, does not cause symptoms.
The patients may present with infertility, BPH or
prostate cancer (an elevated prostate-specific antigen
level) and histological examination of BPH chips,
prostate cancer specimens, or prostate biopsies
disclose evidence of prostatic inflammation (the
presence of significant leukocytes or bacteria or both

in prostate biopsies).
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Chronic prostatitis is very common, 4.V’. of male respondents
aged (Y +-V¢) years, reported pain or discomfort in the perineum or
with ejaculation or both, plus a total pain score (possible * to Y\) of
¢ or greater, this location and level of pain would be sufficient to
lead most physicians to make a diagnosis of chronic prostatitis, in
this age group, 1.1/ of men reported similar symptoms over the
previous week with a pain score of A or greater, which would place

them in the moderate or severe category (Floxin et.al., Y+ +1).
). Y. 7. "Epidemiology

Benign prostatic hyperplasia is a common chronic disease that
can be found in approximately ¥V million men in USA aged more
than ¢+ years (Jack et.al., Y+ + ¥). The Histopathology of this disease
characterized by hyperplastic stromal and epithelial cells within the
prostate which can be observed in approximately ¢ : 7/ of men aged

more than 1+ years and up to % +/ by the age A° years (Mark et.al.,

Yth)'

In addition, Roger and Kirpy, (Y* *¢) found that pathologic
evidence of BPH are present in A/ of men between ¥\ and ¢+ years
of age, with a marked increase to more than V7 in men aged 1\ to
V'« years. Similarly, analysis of Logie et.al., (Y* ') demonstrated
that the occurrence of lower urinary tract symptoms suggestive of

BPH increased linearly between the ages (£ ¢-A?) years.
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The prevalence of lower urinary tract symptoms increased
from ¥.°7. in men at their late ¢ *s to Y°/ in men at their late A 's
(Huges, et.al., Y:++). Worldwide BPH is a common problem as
epidemiolologic studies show that YA’ of American men and ¢/ of
Japanese men aged (¢ +-V4) years experience moderate to severe LUTS

attributed to BPH (Jacks et.al., Y+ * ¥).

Prostatitis is the most common urologic diagnosis in men
under °+ years of age, and the third most common in older men
who are more than ¢+ years old (after BPH and prostate cancer),
representing A/ of urology consultation and epidemiologic studies
described in this section confirm that prostatitis affects men of all
ages, unlike BPH which is predominantly diseases of older men
(Collines and Barry, Y444). Furthermore, ('*-¥*) % of men will

have had a diagnosis of prostatitis by V4 years of age (Goran,

Y~~\).

The histolopathologic prevalence of prostatitis ranges from
(thirty five to ninety eight percent as summarized by (Vanden,
Y+«+«+) or from six to forty four percent according to (Roberts,
Y44A), Usually, up to ¢/ of all men experience symptoms of

prostatitis during the lifetime (Stimac, Y+ + V).

). Y. Y. & ) Host factors that prevent UTI
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The important host factors in preventing UTI include the
mucosal secretions of soluble compounds that can bind to the
glycoprotein or glycolipid receptors on the epithelial cell surfaces
may provide competitive inhibition of bacterial adherence and
colonization, blood group antigens may constitute the soluble
compounds responsible for decreasing the availability of receptor sites

for bacterial adherence (Holmberg, ' 4A%; Emil et.al., Y+ « ¢).

The normal flora of periurethral area forms a defense against
the colonization of pathogenic bacteria. Periurethral gland
secretion and urine flow are flushing of the prostatic urethra by

emptying the bladder (Ghiro et.al., Y+ * ¥; Thomas, Y* +°).

Zinc has been identified as an important component of
prostatic fluid that carries potent bactericidal properties, men with
chronic bacterial prostatitis exhibit absent or reduced amounts of
zinc in their prostatic fluid and normal serum zinc levels; they are
also most likely to suffer recurrent infections of urine (Fair

et.al.\iV4),

Spermine and spermidine also are natural host defences in
prostatic fluid and their antibacterial activity is directed mainly at

gram-positive bacteria (Sunil et.al., ¥+ « ¢).

Other factors like low pH, urinary antibodies, polymorphonuclear

neutrophils, cytokines and urinary osmolarity can be inhibitory to
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bacterial growth. In addition, salts, urea, and organic acids present in
urine can reduce survival of bacteria within the urinary tract, so
alterations in any of these factors may predispose to bacterial
colonization. Also, lactoferrin within urine can scavenge essential iron

away from bacteria (Judith, Y441),
). T.T. £ Y Altered prostatic host defense

Risk factors that allow bacterial colonization or infection of
the prostate with potentially pathogenic bacteria include
intraprostatic ductal reflux, phimosis, unprotected penetrative anal
rectal intercourse, UTI, acute epididymitis, indwelling urethral
catheters and condom catheter drainage and transurethral surgery

especially in men who have untreated infected urine (Mears,

144Y),

1. 1. 1. ¢ Diagnosis of patients with benign prostatic hyperplasia
or chronic prostatitis

). Y. Y. 2 ) Digital rectal examination (DRE)

A DRE has to be formed to determine the size, consistency
and shape of the prostate gland. Hyperplasia usually produces a

smooth, firm elastic enlargement of the prostate; however, the size
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of the prostate on rectal examination does not permit one to
estimate the degree of bladder outlet obstruction or severity of
symptoms. DRE allowing the physician to exclude the possibility of
other pathologies, such as prostate cancer and prostatitis

(Bruskewitz, Y« « £),
). Y. Y.2 YLaboratory findings

e Urinalysis:

A- Pyuria: is a number of white blood cells (WBCs) greater than ¢/
HPF, it was A°/ sensitive for urinary tract infection (David et.al.,
Y«++). While, other authors have reported greater than \:
(WBCs)/ HPF was a more reliable breakpoint making the diagnosis

(Stamm and Hooth, Y44Y),

It is more important than bacteriuria because the patients
may be presented with cystitis secondary to chronic non specific
prostatitis occasionally produces pus without bacteriuria, pus cells
are present in urine of normal subjects if there are no more than (Y-

¥) WBCs / HPF (Spencer, ¥ * ¢).

B- Red Blood Cells (RBCs): There should be only an occasional red
blood cell in the urine (Y-Y/HPF) and positive presence of these is
most commonly associated with sever infection such as cystitis and

pylonephrities but is rarely seen in urithritis, hematuria can be
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present with BPH patients (Hamburger et.al., Y4VA; Jean et.al.,
Yoo,

C- Reaction: The pH of urine and EPS is measured by dipstick that
normal pH is between (°.°-1.°), it is important to reflect the
bacterial agents or the type of the stone that if pH is greater than
V.¢ (alkaline urine) which may mean Proteus is a causative agent or

struvite stone is presented (Woolth et.al., Y 4 A4),

D- Bacteriuria: means the present of one bacteria/oil field in which

equal or more than ) *° (Dulawa et.al., Y+ * ¥).

e Urine culture: To detect causative microorganism, the culture
may be negative (David et. al., Y+ *).

e Expressed prostatic secretion tests: These tests are used to rule
out prostatitis. Since prostatic infection is a focal process and
sampling errors are inevitable, false negative results do occur. Two
or more bacterial localization tests may then be required to identify
the pathogenic bacteria. If no organisms can be cultured, and the
prostatitic fluid has an increased leukocyte count more than
(Y+/HPF), a diagnosis of chronic pelvic pain syndrome
(inflammatory type) can be made, negative routine culture results
occur for various reasons, including initiation of antibiotics prior to
obtaining an EPS and the presence of fastidious organisms, these
patients often have symptoms improvement after antibiotics

treatment (Weidner et.al., Y44)).

¥
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e Blood sample: To assess the renal function including blood urea
and serum creatinine to exclude renal insufficiency caused by the
presence of obstructive uropathy. (Gerber et.al., ' 44YV).

® Serum Prostatic Specific Antigen (PSA): is moderately elevated in
(Y¥+-2+) % of patients with benign prostatic hyperplasia depending
on prostate volume and degree of obstruction (Lepor, '444).

). Y. Y. o YUltrasound

It gives an accurate picture of the size and shape of the
prostate gland; also it may be used for detecting kidney damage,

stones, and post voiding residual urine volume (Byun, Y+ +¥).
1.Y.T.e & Uroflowmetry

It is the electronic recording of the urinary flow rate
throughout the course of micturition; an abnormally low flow rate
may be caused by bladder outlet obstruction such as that in benign

prostatic hyperplasia (Abrams and Grifit, 44 ¢),

). Y. T. e @Urethrocystoscopy

It is the standard endoscopic procedure used for evaluating

the lower urinary tract (urethra, prostate, and bladder), it can
provide information as to the cause, size and severity of
obstruction, patency of bladder neck, prostatic occlusion of urethra

and estimated prostate size (Herbert, Y* * ¢).
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\.Y.¥ Bacterial agents

The important bacteriological agents in patients with chronic
prostatitis due to organisms persist in prostatic fluid, they do not
readily respond to usual antibiotics (Britton and Carson, Y34A),
Bacteria may exist in aggregated biofilms adherent to the prostatic
ductal walls or within the obstructed ducts in the prostate. Nickel,
(Y+++) cultured urine specimens and transperineal prostate
biopsies specifically for commensal and fastidious organisms.
Prostatitis may be caused by undocumented infections with
Chlamydia trachomatis, Ureaplasma urealiticum and Mycoplasma

hominis (Plotti et.al., Y 4A¢),
). Y.Y. ) Gram-negative bacteria
A- Enterobacterieceae

They are Gram-negative, non-spore-forming bacilli that grow
both aerobically and facultative anaerobically on ordinary
laboratory media and are oxidase test negative (MacFaddin, Y+ + +).
The most common cause of bacterial prostatitis is the
Enterobacteriaceae family of gram-negative bacteria which

originate in the gastrointestinal flora (Weidner et.al., Y44).
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e Escherichia coli

It is a member of Enterobacteriaceae and it is the most
common cause of urinary tract infections , predominantly, strains
of E. coli that have been identified in "¢/ to A+’ of chronic
bacterial prostatitis as the cause of cultural prostatitis
(Lipsky, Y * * ¥). The majority of community acquired UTIs are caused
by uropathogenic E. coli and which caused recurrent infection (Joel

etal, Y++Y;Al-Amedi, Y +Y).

Many strains of E.coli uropathogens belong to limited number
of O, K, and H serogroups mainly Or, O¢, O+, Ov, O+ and Ove, also
production of CF/I, CF/ll and CF/Ill, they increased adherence

properties to uroepithelial cells (Blance et.al., Y441).

Uro-virulence factors play a significant role in the
pathogenesis of bacterial prostatitis, for instance, bacterial P-
fimbriae binds to the uroepithelial receptors, and this subsequently
facilitates ascent into the urinary tract as well as establishing deep
infections in the prostate gland itself (Roberry et.al., 44V). These
are observed in 4+ 7. of E.coli strains causing pyelonephritis but less
than Y:/ of the strains causing lower urinary tract infection

(Svenson et.al., Y 4 AY),

Colonization of the lower urinary tract by E. coli is also

facilitated by the presence of the type ' fimbriae, also known as

Y4
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mannose-sensitive fimbriae which bind to glycolipids or
glycoproteins receptors on the surface membrane of uroepithelial
cells, help bacteria to adhere to bladder and prostatic mucosa and
to be important in the development of cystitis and prostatitis in
humans, and its presence in prostatitis has also been documented

(Marty et.al., Y+« +).

Most uropathogenic E. coli strains produce hemolysin, which
initiates tissue invasion and makes iron available for infecting
pathogens (Huges, Y%41). The presence of K antigen on the
invading bacteria protects them from phagocytosis by neutrophils.
These factors allow the infecting pathogens to escape the various

host defenses (Svanborg et.al., Y 441),

Some strains are urease-producing E.coli and they are

commonly present in the complicated UTI (Falkow and Collinins,

1444,

e Klebsialla pneumoniae

Klebsiella is a non-motile member of Enterobacteriaceae.
Klebsiella spp. are usually capsulated, mucoid colonies on
laboratory medium, especially if it has high sugar content (Collee
et.al., Y431). Klebsiella pneumoniae, accounts for a significant
proportion of chronic prostatitis and hospital-acquired urinary tract

infections which account for Y-V’ of all nosocomial bacterial infections
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and it is primarily attack immunocompromised individuals (Diancourt

etal., Y+ 9°).

The virulence of Klebsiella is not well understood, but it is
antiphagocytic capsule plays a role in the infections by preventing
phagocytosis. It is thought that it secretes enterobactin and
aerobactin (iron-binding proteins), CFA/I, CFA/Il and CFA/Ill as
adhesive factors with urinary tract epithelium and it produces B-
lactamase enzyme which contributes to pathogenicity and

antibiotic resistance of bacteria (Al-Saedi, Y+*+ ; Spanu et.al.,

\'~~Y)_

Some strains of Klebsiella produce hemagglutinins (may be
mannose-sensitive phenotype) and they may be associated with
pathogenicity in addition of endotoxins which have an important
role in virulence and antibiotic resistance of bacteria (Podschun and
Ullmann, Y44A), It is generally sensitive to cephalothin (Moland

etal., YY)

e Enterobacter spp.

Enterobacter is a motile-member of Enterobacteriaceae,
mucoid on sheep blood agar, some of which are encapsulated, they
also posses flagella. In contrast to Klebsiella, organisms are motile.
Enterobacter species, particularly E. cloacae and E. aeregenes, are
important nosocomial pathogens responsible for a variety of

urinary tract infections especially in patients having anatomical

¢
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defects or indwelling catheters also isolated from patients with
chronic prostatitis (Lipsky, Y**Y). E. cloacae was the fourth most
frequently isolated non fastidious Gram-negative rode in rate of
(17) in the microbiology lab and are observed most frequently in
neonates and in elderly individuals, reflecting the increased
prevalence of severe underlying diseases at these age extremes

(Christian et.al., Y+ + Y).

The important virulence factors seem to be largely due to an
endotoxin that it produces community-acquired infections which
are sometimes observed. The Enterobacter species are resistant to
cephalothin due to B-lactamase enzymes production, so, strains
that cause hospital-acquired infection are more frequently
antibiotic resistant than other strains due to B-lactamase enzymes

production (Pitout et.al., Y 44 A).

e Proteus and related group

It is a part of the Enterobacteriaceae family. The Proteus
species include P. wvulgaris, P. mirabilis, Providencia and
Morganella. They are small Gram-negative bacillus and a
facultative anaerobe, Proteus is characterized by its swarming
motility; it's able to ferment maltose, and its non lactose
fermenters, in addition, the outer membrane contains a lipid

bilayer, lipoproteins, polysaccharides, and lipopolysaccharides,
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P.mirabilis is indole negative while P.vulgaris is indole positive

(Senior, Y44A),

P. mirabilis causes 4 + /. of proteus infections and after E.coli it
is considered as the commonest cause of urinary tract infections of
young males as in patients suffered from prostatitis, and the elderly
of both sexes (Ahmed, Y« ‘). Patients with recurrent infections,
those with structural abnormalities of urinary tract, those who had
urethral instrumentation, those with chronic prostatitis and whose
infections were acquired in the hospital, have increased frequency

of infection caused by Proteus (Jone, Y+ + ¢).

The important virulence factors of P. mirabilis is the flagella
which is crucial to it’s motility, a characteristic that helps the
organism colonize and form biofilms, aiding in the bacteria’s
resistance to defenses of the host and selected antibiotics (Cus et.
al.,,Y++Y). It relies on its pili for adhesion to avoid being flushed out

of the urinary tract system (Murry et.al., ¥+ * Y).

The ability of P. mirabilis to produce urease, responsible for
raising the pH and alkalinize the urine by hydrolyzing urea to
ammonia and consequently making it easier to thrive, increased pH
allows stone formation (Ligx et.al., Y+«*Y). The endotoxins of
Proteus responsible for induction of the inflammatory response

system and performing hemolysins (Micheal et. al., Y+ + ¥).



References

P. mirabilis infections can be treated with broad-spectrum
pencillins or cephalosporins (Kouda et.al., Y%4%4). It is not
susceptible to tetracycline or nitrofurantion (Resistance does not
appear to be a significant clinical factor, but () *-Y +)% of strains can
acquire resistance to ampicillin, first-generation cephalosporin and

ciprofloxacin (Janicka et.al., Y44 4%; Khon and Lue, ¥ * * £).

Other Enterobacterieceae include Serratia spp. which
represent opportunistic pathogens and can be isolated from

patients with bacterial prostatitis (Lopez and Bostwick, Y44 ),
B- Pseudomonas aeruginosa

It is Gram-negative bacterium that is noted for its
environmental versatility, ability to cause disease in particular
susceptible individuals, and it's resistant to antibiotics (Passador
et.al., Y44Y). It is opportunistic pathogen causes 'Y’/ of hospital
acquired urinary tract infection and rarely causes community
acquired infections in immunocompetent patients (Murry et.al.,
Y« Y). Pseudomonas with Proteus, Serratia and Klebsiella account
for (Y +-Y°) % of bacterial prostatitis (Goran, Y+ ). Furthermore,
bacterial infection of the genitourinary tract in immune-

compromised host was recurrent P.aeroginosa infection (Ohi et.al.,

144¢),
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The virulence factors of it have both cell associated (flagellum,
pilus, non pilus adhesins, lipopolysaccharide, alginate slime) ,and
extracellular virulance factor (proteases, exotoxin A, exoenzyme S,
pyocyanine and hemolysin), these are extracellular products that after
colonization can cause extensive tissue damage, blood stream invasion

and dissemination (Jaffar- Bandjee et.al., Y44 ; Pellegr et.al., ¥ « * ¢).

In addition, the siderophore production under low iron condition

helps the growth of pathogen (Pollack et.al., Y+ * ).
C- Acinetobacter spp.

This genus often capsulated Gram negative bacilli or
coccobacilli (often diplococco-bacilli), some strains have gelatin
liquefaction (Brooks et.al., Y:+1). They are one of acknowledged
prostate pathogens with other gram-negative uropathogens

(Goran, Y+ +),

The virulance factors of it produce hemolysin or siderophore,
some species produced lipase, and they have no adhesive agents
like that of E. coli (Bonnet, Y: -« £). In addition, Al-shukri, (YY)
mentioned that Acinetobacter spp. produced CFA/IIl, sidrophor and
extracellular protease enzymes but did not produce CFA/I, CFA/II

and hemolysin.

D- Neisseria gonorrhea
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It has been shaped as typical Gram-negative intracellular
diplococci, fastidious, oxidase positive and appears on microscopical
examination of a smear of urethral exudates (men), as a pinkish-
brown after incubation for ¢ Ah it grows on specialized media such as
Thayer-Martin medium (Baron et.al., Y 441). It is an important cause of
sexually transmitted disease so as a man with gonococcal urethritis
presented with dysuria and purulent discharge (Evangelista and
Beilstein, Y 44Y). In addition, prostatitis is an infection of prostate
gland usually caused by organisms that are sexually acquired such

as N.gonorrhoe (Knapp, Y 4AA).

). T.T. Y Gram-positive bacteria

The significance of Gram-positive cocci in patients with

chronic prostatitis is:

A- Staphylococcal spp.

They are Gram-positive spherical, non-motile, non-spore-
forming, occasionally capsulated bacteria usually arranged in grape
like irregular clusters, they have many species but the main three

species are S.aureus, S.epidermidis and S.saprophyticus (MacFaddin,

Ynnn)_
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S.aureus is considered as one of the probable prostate pathogens
in cases with chronic prostatitis, the pathogenesis of S.aureus in CP is
attributed to combined effects of extracellular factors and toxins
together with invasive properties such as adherence, biofilm formed
by MRSA have become resistant to most available antimicrobial
agents and phagocytosis (Goran, Y« ; Eiichi et. al., Y+ ' £). Other
virulence factors of S.aureus include hemolysin, CFA/IIl, protein A,
polysaccharide capsule (some strains), and cell wall that protect it
from lysis by osmotic condition and aid the bacteria to attach to

mucosal surfaces (Al-Saigh, Y+ + °).

Typically, Coagulase-negative Staphylococcus may colonize the
anterior urethra (Adam et.al., Y+ +Y). The predisposing factors for
primary staphylococcal bacteriuria include nosocomial (indwelling
catheters, surgery, and instrumentation) and obstructive disease such
as prostatic hyperplasia (Arpi and Rennerg, Y34A¢; Tenover et.dl.,
Y« +2). Nickel and Costeron, ()44 Y) suggested that coagulase-negative
staphylococci are involved in the pathogenesis of chronic prostatitis,
but did not conclusively demonstrate that these bacteria were actually
causing the inflammation and symptom complex rather than simply
colonizing the prostate. The role of the S.epidermidis and
S.saprophyticus in chronic prostatitis is still controversial and a matter

of dispute (Lee, Y+ « *).
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The virulence factors of Coagulase - negative Staphylococcus
following initial colonization, a copious amount of extracellular
polysaccharide or slime which may correlate with pathogenicity and
bacterial adherence and can be the reservoir for antibiotic resistant
genes which can be transferred to other bacteria (Eiff et.al.,Y:Y;

Novick,Y * + ¥; Heikens et.al., Y « + ©).
B- Enterococcus spp.

They are Gram-positive cocci, facultative anaerobe, catalase
negative, non-capsulate, hydrolyze esculin and they grow readily on
ordinary nutrient media and on MacConkey agar (Collee et.al.,
Y441). It is opportunistic pathogens capable of causing invasive
disease in the presence of immunosuppression, structural
anatomical abnormalities and broad-spectrum antimicrobial

therapy (Robin, Y+ +¢).

Enterococci are believed to account for °-) 7 of documented
prostate infections. It is now generally agreed that Enterococcus
faecalis may cause chronic bacterial prostatitis and related

recurrent Enterococcal bacteruria (Bergman, Y44 ¢; Meares, Y44V).

Virulence of Enterococci is not well understood but adhesin;
hemolysin, hyalurindase, bacteriocin, proinflammatory wall and

gelatinase are putative virulence factors (Weinstein et.al., Y341),

C- Corynebacterium spp.
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They are Gram-positive, club-shaped, non-spore forming rods,
may also contain metachromatic granules, non-motile, non-
capsulate, non-acid-fast, and aerobic or facultative anaerobic

(Collee et.al., Y441).

Corynebacterium species have usually been acknowledged as
prostate non pathogens but have been suggested as potential
etiologic agents in this disease (Reiger and Ruimy'34¢). The
polymerase chain reaction techniques were able to identify a
bacterial signal (phylogenetically Gram-positive organisms with
predominance of Corynebacterium species) in 127 of patients with
chronic prostatitis, approximately, half of these patients tended to
respond to antimicrobial therapy, whereas patients in whom
molecular signals for these bacteria could not be identified did not

(Tanner et.al., Y444),

The commonest species that cause UTI in human being is
C.urealiticum (group DY) that is isolated from patients with
complicated UTI and it has been implicated as a cause of alkaline-
encrusted cystitis and urinary tract struvite calculi (Ryan and
Murray, Y44¢). This bacterium is characterized by its ability to
produce urease and can tolerate a high value of pH (alkaline pH),
these conditions enable C.urealiticum to grow and colonize in

urinary tract (Bsci, Y+ ).


javascript:top.right.goRef('r_chap15.htm','rTanner')

References

\.Y.¢ Iinc In prostatic secretion

Zinc is an essential mineral, and the normal prostate contains
a higher concentration of zinc than other human tissues, zinc
deficiency may be more common because poor dietary intake or
excessive body loss and may be associated with enlargement of

prostate (Schater, Y442¢),

Zinc is important to maintain prostatic health by reducing the
blood level of circulating prolactine which promotes the uptake of
testosterone by the prostate. This in turn leads to activation of the
enzyme °-alpha-reductase, which catalyzes the formation of
dihydrotestosterone so a high concentration of zinc will tend to
reduce DHT and reduce BPH (Reed and Stich, Y4VV). The studies
support the concept that the prostate cells express a unique
hormone-responsive, plasma membrane-associated, rapid zinc
uptake transport gene associated with their unique ability to

accumulate high zinc levels (Lopez and Bostwick, Y449 +).

In healthy men, prostatic secretions contain a significant
amount of zinc, which has antibacterial activity and is a key factor

in the natural resistance of the male urinary tract infection (Fair

et.al., Y4V4). In vitro studies of free zinc ions at concentrations

normally found in prostatic fluid have confirmed the bactericidal
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activity of zinc to most common pathogens that commonly cause

genitourinary tract infections (Parrish et.al., Y 3AY).

Zinc is found predominantly more than %°7 bound to high
molecular weight lignads such as metalloenzymes, metalloproteins,
nucleoproteins, and relation to its function of producing,

accumulating, and secreting extremely high levels of zinc (Chandler

et.al.,, Y4V4),

The mean value of zinc in the prostatic secretion was
approximately ¥+ + pg/ml, with a wide range of (Y¢+:-Y+++) pg/ ml.
In CBP and NBP these zinc levels are significantly reduced; however,
it is not clear whether this indicates a predisposition to, or is the
result of prostatic infection (Neal et.al., Y34Y). Zinc supplements
increased semen levels of zinc in men with prostatitis in study by
(Marmar et.al., Y4V ?). Zinc supplements have been associated with
improvement of BPH, according to one preliminary report; no
research has examined their effectiveness for prostatitis and
nonetheless, many doctors of natural medicine recommend zinc for
this condition (Byar, 4V ¢). Zinc deficiency is usually accompanied

by decreased urine zinc excretion (Lipasky, Y+ ¥).

Zinc can also be taken as a nutritional supplement in one of
many forms as Zinc citrate, zinc acetate, and zinc sulfate may be the
best absorbed, copper is an important cofactor of zinc for prostatic

health and enzyme function, because zinc competes with copper

o\
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for absorption so copper supplementation is recommended when

zinc is taken as a dietary (Bush et.al., Y3V¢),

In semen, the gel proteins semenogelins | and Il are digested
by PSA resulting in liquefaction and release of motile spermatozoa,
semen contains a high concentration of zinc, which is known to
inhibit the protease activity of PSA, so the binding of zinc to
semenogelins | and |l that regulate the activity of PSA (Magnus

etal., Y+ %),

\.Y.° Phosphatase production

Phosphatase activity was measured as the ability of the
sample to release p-nitrophenol from p-nitrophenyl phosphate
(PNP), which either acid (pH ¢ to ) or alkaline (pH A to ‘), acid
phosphatase activity is higher than Y« + times abundant in prostatic
tissue than in any other tissue and it is activity was dependent on

divalent metal ions, specifically Co (ll) and Mg (ll) (Cheryl et. al.,
Yoo Y)_

Phosphatase usually found in all living cells especially
prostatic cells and are one of the master control switches that

regulate virtually all types of cellular activity, to turn cellular
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activity on enzyme called kinase attaches or tags a phosphate
molecule to a specific aminoacid in the cell. To turn cellular activity
off, another enzyme called protein tyrosine phosphatase, removes

or snips off the phosphate molecule (Dixon, Y444),

Alkaline phosphatase catalyzes the non specific hydrolysis of
phosphonoesteres and is determined with enzymes isolated from
prokaryotic organisms such as E. coli isolated from infected

prostate (Holtz and Kantrowitz, Y444),

It is believed that the parasitic phosphatases have a role in
infection, because they are produced during human infection as in
prostatic infection. Molecular cloning and characterization of
addition of phosphatases have expanded our appreciation of their
roles in cell activation, development, migration and adhesion

(Miniatis et.al., Y4 AY).

In K.pneumoniae biofilms and colonies, alkaline phosphatase
expressed in the region of biofilm immediately adjacent to the
carbon and energy source (Podschun and Ullemann, Y24A),
Futhermor, phosphatase enzyme was required for identification of
uropathogens S.aureus and S.epidermidis which they produced this
enzyme while S.saprophiticus did not produce it (MacFaddin, Y+ + +;

Ching et.al., Y44 A),
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V. Y.\ Exteracelluiar protease production

Proteolytic enzymes or proteases enzymes represent a class of
enzymes catalyse important proteolytic steps in tumor invasion or
in infection cycle of number of pathogenic microorganism and
viruses, divided as endopeptidases or proteinases and
exopeptidases, these assist the hydrolysis of large polypeptides in

smaller peptides and aminoacids (Beynom and Bond, ' 4A4),

It is present in the prostatic secretion causing the liquefaction

of ejaculate after clotting (Aummuller et.al., Y449« ; Lilja, Y24 A),

The extracellular protease enzyme produced by E. coli isolated
from infected prostate is responsible for degradation of damaged
proteins (Pinaki et.al., Y:+Y). This enzyme also contribute to

Staphylococcus pathogenicity (Raksha et.al., Y« + ¥).

Microbial proteases account to approximately ¢ « /. of the total
worldwide enzymes sale. Proteins are degraded by
microorganisms, and they utilize the degradation products as
nutrients for the growth. The degradation is initiated by
proteinases (endopeptidases) secreted by microorganisms and
further hydrolysis by exopeptidases (Maeda and Yamamoto, Y441;

Khan and James, Y4 4A),
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\. Y.V Treatment of henign prostatic hyperplasia

).Y.V.) Medical treatment

Alpha blockers are widely prescribed for the treatment of benign
prostatic hyperplasia, they relax smooth muscles; specifically affect
muscles in the urinary tract and prostate such as tamsulosin, serum

PSA is not affected (Narayan and Moon, ¥+ ¥).

®-alpha-reductase inhibitors are the drugs that block the
conversion of testosterone to dihydrotestosterone such as
finasteride, serum PSA is reduced (Gormley et.al., Y344Y). They
improved voiding parameters (especially in older patients with BPH

and prostatitis) and reduced intraprostatic ductal reflux (Nickel,

Y~~~)_

Combination treatment of alpha blockers and ¢-alpha-

reductase inhibitors are effective in the treatment of BPH (Kathy,

Y~~i)_

Plant extracts are also reviewed because these agents are
widely used in some parts of the world despite the lack of properly

designed clinical trials, because plant extracts are not classified as
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drugs, the marketing and claims are not critically scrutinized by

regulatory agencies (Emil et.al., ¥ * * £).
). Y.Y. Y Minimally invasive therapy

TUMT, Laser therapy, transurethral electrovaporization of
prostate, transurethral needle ablation of prostate and high-
intensity focused ultrasound. These therapies used to heat the
prostatic tissue results in a coagulative necrosis and induction of
apoptosis; in addition, transurethral balloon dilation of the prostate
is performed with specially designed catheters that enable dilation of

prostatic fossa alone or with bladder neck (Blute and Lason, Y+ ).
). Y.Y.YSurgical treatment

Transurethral resection of prostate (TURP) is the most
common surgical procedure for BPH,complication after TURP can
be high such as bleeding , urinary tract infections, sexual
dysfunction, scarring in the bladder and urethra which cause
obstruction, other surgical treatment include simple open

prostatectomy and transurethral incision of prostate (Lim et.al.,

\'~~5)_
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\.Y.A Treatment of chronic prostatitis

). Y. A ) Medical treatment

Antimicrobial therapy of patients with chronic prostatitis
depends on it's penetration into the prostate gland, their
sensitivities and patients characteristics (Lee, Y+ * *). The efficacy is
limited, a long duration of treatment is required, and failure rates
are high (¥+-¢+) %, infection often persists because antibiotics do
not penetrate easily and no active transport mechanism exists,
whereby antibiotics can enter the prostatic ducts by passive
diffusion and enter the epithelial-lined prostatic glandular

acini(Kalpana et.al., Y+ + °).

The epithelial cells do not allow the free passage of antibiotics
unless they meet certain criteria, non-ionized, lipid-soluble and not
firmly protein-bound (Dan, Y: * ¢). Another inhibiting factor is that
prostatic fluid is acidic (pH equal to 1.¢{) compared to plasma (pH
equal to V.¢) thus creating a pH gradient further inhibiting diffusion
of acidic antibiotics into the prostatic fluid (Cox and Childs, Y44Y).
The objectives of therapy for chronic bacterial prostatitis are to
eradicate uropathogenic microorganisms, to normalize parameters

of inflammation, and to relieve symptoms (Sunil et.al., ¥+ * ¢).
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B-Lactam drugs such as amoxicillin, ampicillin, amoxicillin-
clavulanic acid and cephalosporin had bactericidal activity against
gram-positive and gram-negative bacteria causing prostatitis; In
addition, carbenicillin which for years was the only antibiotic
approved for treatment of prostatitis (Britton and Carson,
V44 A).The third generation cephalosporins have broader spectrum

and are reliable in sever cases of prostatitis (Curtis et.al., Y+ ).

Trimethoprim-sulfamethoxazole (TMP-SMX) has broad-spectrum
activity against most common prostatic and urinary tract pathogens
and sexually transmitted pathogens like Chlamydia and Gonorrheal
organisms, it is ineffective against Pseudomonas spp. and Enterococcus
spp. (Kalpana etal, Y:+°). Trimethoprim achieves high
concentrations in the acidic pH of the normal prostate. However,
the natural or alkaline pH often encountered in prostatic secretion
from patients with chronic prostatitis means that prostatic fluid
trimethoprim concentration can be expected to be negligible,
which may explain why clinical studies show TMP-SMX cure rates
less than ° 7 in patients with chronic bacterial prostatitis; Hence,
(TMP-SMX) are generally not first line choices for chronic prostatitis
(Chesley and Dow, ‘Y4VY). In addition, Lept and Miller, (Y: ')
reported that the microbial resistance to TMP-SMX exceed () +-Y +)
%.
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Flouroquinolones are first line in the treatment chronic
bacterial prostatitis, because they have excellent
pharmacodynamic properties, good prostate tissue penetration,
high bioavailability, equivalence between oral and parenteral
forms, and little proclivity for promoting bacterial resistance
(Schaeffer and Darras, ‘44 +). Flouroquinolones like naldixic acid,
norfloxacin, ofloxacin, ciprofloxacin, levofloxacin, gatifloxacin
demonstrated improved therapeutic results, especially in chronic
prostatitis caused by E. coli and other members of the
Enterobacteriaceae (Donnell and Gelone. Y::+; Nabert et.al.,
Y.« t), Ciprofloxacin achieves concentrations in seminal fluid up to
nine times more than the plasma and choice for greater than 47

of chronic prostatitis (Riemon, Y 4A4),

Aminoglycosides are bactericidal action and the most
important newer one is amikacin which is more effective than
gentamycin in the treatment of chronic prostatitis (Sunil et.al.,
Y.+ £). Aminoglycosides have good activity against Gram-negative
uropathogens, such as Pseudomonas spp. When combined this
group with B-lactame antibiotic including newer penicillins and
third generation cephalosporins, they provide a synergic effect
against certain bacterial species like Enterococci (Warren et.al.,
Y«+£). It can be in combination with TMP-SMX against Gram-

positive uropathogens (Ghiro et.al., Y+ * Y).
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Tetracyclines are broad-spectrum bacteriostatic antibiotic. They
are active against a wide range of Gram-positive and Gram-negative
bacteria in chronic bacterial prostatitis, they are also used as
alternative antibiotic when penicillin is contraindicated (Yu et.al,
Y444), Doxycycline is a semisynthetic tetracycline with lower side
effect, both minocycline and doxycycline have good penetration into
the prostate but doxycycline is preferred because it is less toxic
than minocycline and resistance to minocycline can be high in
urinary tract pathogens (Paulson et.al., ‘4A1). Furthermore,
doxycycline is effective for treatment of chronic bacterial prostatitis

caused by Staphylococcus or Pseudomonas spp. (Saber, ¥+« Y).

Alpha blockers diminish intraprostatic ductal reflux. A
combination treatment of alpha-blockers and antibiotics are
reported to have a higher cure rate than antibiotic alone in

inflammatory chronic pelvic pain syndrome (Barbalies et.al., Y 23 A),

Anti-inflammatory agents and immune modulators such as non
steroidal anti-inflammatory drugs, steroids, and immunosuppressive
drugs theoretically should improve the inflammatory parameters
within the prostate and possibly result in a reduction of symptoms

(Nickel, Y« ++).

Skeletal muscle relaxants combined with adjuvant medical
and physical therapies have been advocated and promoted (Britton

and Carson, Y44A),
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The allopurinol groups had lower levels of serum urate, urine

urate, and EPS urate and xanthine (Bishop et.al., Y+ + ¢).

). Y.A.T. Transurethral microwave thermotherapy

It is believed that the heat applied to the prostate gland by
the microwave process could shorten the natural resolution of the
inflammatory process, perhaps by accelerating the process of
fibrosis or scar formation in the area of chronic inflammation and it

may be even Kkills cryptic bacteria (Mears, Y24V),

Y.\ Patients & Materials
¥.).\ Patients

One hundred fifty (Y©+) male patients whose ages ranged

between (Y +:-24) years underwent the study from (October) Y+ + ¢ to
(May) Y+«+«°; these patients visited Hilla teaching Hospital-

Department of Urology.

All patients underwent full history and complete physical

examination by the urologist. (Y°+) urine samples collected from all

R
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patients. (YY) prostatic secretions were taken. Investigation was sent
for general urine examination, urine culture and sensitivity, EPS
examination, culture and sensitivity, blood urea, serum creatinine

and abdominal ultrasound.

¥.).Y Specimens collection
A-Urine sample

Midstream urine sample was collected which allowed the first
drops of urine to pass; the samples of urine were collected in the

sterilized screw-cap container.

B-Expressed prostatic secretion sample

Samples were taken after prostatic massage by urologist in

classical way under sterile condition.
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(Table Y.Y).

¥.\.Y¥ Lahoratory Instruments

The Laboratory instruments used in this study are shown in

Table (Y.)): Laboratory instruments used

No. Instruments Company
Y || Sensitive electronic balance || A &D, Japan.
Y || Autoclave Stermite, Japan.
¥ | Incubator Memmert,Germany
¢ | Distillator GFL-Germany
o |l Centrifuge Hermle, Japan
1 || Oven Memmert,Germany
Y || Refrigerator Concord, Italy
A | Millipore filter Satorius membrane filters Gm
BH, W.Germany.
1 || Light microscope Olympus, Japan.
Y+ || Micropipette Oxford, USA.
VY | PH meter Hoeleze & Cheluis, KG, Germany
VY || Inoculating loop Japan
V¥ || Inoculating needle Japan
V¢ | Benson burner Germany
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¥.). ¢ Ghemical abiological materials
A-Chemlcal materials

The Chemical & Biological materials used in this work are

shown in Table (Y.Y).

Table (7. 7): Chemical & biological materials used

No.

Chemicals

Company

NaCl, MgSO¢, KHYPO¢, NaYHPO¢, CaClY,
KOH, KYHPO'.

Merk-Darmstad

Y | a-naphthol, esculin, Trichloroacetic acid, B.D.H.
Tetramethyl-p-paraphylenediamine dihydrochloride
¥ | p-nitrophenyl phosphate (PNP). Randox
Laboratories
¢ | Citrate buffer LTd., (USA)
© 1 ZnSO: Alhavi ( Iran)
1 | HyOs, Glucose, 447 alcohol (Ethanol), Urea| Fluka chemika-
solution, Kovac’s reagents. Switzerlan.
Y | Amoxicillin powder S.D.I. - IRAG.
A | Cefotaxim powder Mauritius
(Ajanta)
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Ciprofloxacin and Amikacin powder Reyoung,Pharma
Naraina (India)

V+ | Antibiotics discs OXIOD-England
B- Culture media

The culture media used in this work are shown in (Table Y.Y).

Table (Y.Y): Culture media used

No. Media Company

\ | Blood base agar, Brain heart infusion

agar, agar-agar, Muller-Hinton agar,

MacConkey agar, Mannitol salt agar, Miast
Peptone broth.
Y || Nutrient agar media, Nutrient broth. Oxiod
Y | Urea base agar, Simmon citrate agar, Diffco-

Triple sugar iron agar, MR-VP broth Michigan
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Y.Y Methodology

¥.Y.\ The preparation of reagents
. Oxidase reagent:

It was prepared directly by dissolving +.Ygm of Tetra-p-
paraphenylene diamine dihyhydrochloride in Y+ ml of distill water

and stored in a dark container (Baron et.al., Y341).

v. Catalase reagent:

It was prepared by adding Y% of HYOr solution and was stored in

dark container (Collee et.al., Y341),

¥. Methyl Red reagent:

+.) gm of methyl red was dissolved in Y+« ml of 447 ethanol and
then the volume was completed to ©++ ml by distill water
(MacFaddin, Y« «+),
¢.oges-Proskauer reagent:

A. © gm of a-naphthol was dissolved in )+ + ml of 447 ethanol then

stored in a dark container away from light.
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B. £+ gm of KOH was dissolved in )+ ml of distill water (Collee

et.al., Y447),

o, Kovac's reagent:

It was prepared by dissolving °gm of (p-dimethylaminobenzaldyde)
in Y ml Amyl alcohol, and then Y ml of HCl was added. This reagent

used for detection of indole (MacFaddin, Y+ +*).

v.Y.Y The preparation of media

. M2 media: ‘gm of NavHPO¢, Ygm of KHYPOs, +.© gm of NaCl and

Ygm of NH<Cl are dissolved in ¢+ ml of distill water with Y/ agar &
then they were sterilized into autoclave after cooling the mixture to
o« C, Y ml of YM of MgSO¢, V+ ml of Y+7 glucose & *.) ml of YM of
CaCly (all of them were sterilized separately by filtrations) were
added to it, then the volume was completed to :++ ml (Miniatis

et.al.,) AAY),

Y. Esculin media: The esculin was 1, Y-dihydroxy coumarin 1-
glucoside which had inhibitory effect on xanthin oxidase enzyme
(Holt et.al., Y33¢). This media was made from preparation of
nutrient agar with +.¢ gm ferric citrate & ¢ gm esculin added to it &
volume was completed to )+ + * ml. After that the media was poured
into tubes & all were sterilized into autoclave then a slant of media

was formed (MacFaddin et.al., Y+« *).

v
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v.Y.¥ The preparation of solutions

). The preparation of p-nitrophenyl phosphate solution: -.\gm of p-
nitrophenyl phosphate powder was dissolved in +.% ml of citrate buffer
at pH (°-2.°) then all of them were dissolved in 4% ml of sterile distill

water in which the volume was completed to ‘++ ml (Penny and

Huddy, Y41V).
Y. Antibiotics solutions:

A. Amoxicillin solution: * gm from amoxicillin powder was dissolved
in 9+ ml of sterile distill water then the volume was completed to

Y++ ml to obtain total concentration ()+mg/ml) (Miniatis et.al.,

)AAY).

B. Gefotaxim solution: ' gm from cefotaxim powder was dissolved in
1+ ml of sterile distill water then the volume was completed to

Y+ +ml to obtain final concentration ()*mg/ml) (Miniatis et.al.,

)AAY).

C. Amikacin solution: ' gm from amikacin powder was dissolved in 4+
ml of sterile distill water then the volume was completed to ) * *ml to

obtain final concentration () *mg/ml) (Miniatis et.al., Y 1AY).

D. Ciprofloxacin solution: .Y gm of ciprofloxacin powder was

dissolved in 4+ ml of sterile distill water, then the volume was
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completed to ) * *ml to obtain final concentration (Ymg/ml) (Miniatis

et.al., YAAY),
Y.Y.< Stains

Y- Grams stain: This stain was used to differentiate Gram-negative

from Gram-positive bacteria.

Y- Albert stain:This stain was used to diagnose Corynebacterium

e A heavy smear of bacterial isolate was prepared on glass slide
and allowed to dry without fixing.
e Albert stain was applied for (Y¥-¢) minutes then it was washed
with water and Albert iodine was applied for one minute
It was washed with water allowed to dry in air and later it was
examined under the microscope showed bacilli with numerous

metachromatic granules (Benson, Y 13A),
v- Gapsule stain:

e A heavy smear of bacterial isolate was prepared on glass slide
and allowed to dry.

e )/ Crystal violet was applied to fixed smear and waited for
about © minutes.
The smear was washed with Y+7 copper sulfate solution as

counter stain then it was allowed to dry in air and later it was

14
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examined under the microscope in which the capsule appeared as a

light blue in contrast to a deep purple of the cell (Cruickshank et.al.,

14vo),

¥.Y.c General urine examination

It was done as the following:

The urine spine in centrifuged to allow sediments then examined
microscopically for the presence of pus cells (WBC) and red blood

cells (RBC) as method of (Graham, and Galloway, Y« ).

¥.Y.7 Expressed prostatitic secretion examination

It was done as the following:

EPS was examined microscopically for the presence of pus cells

(WBC) and red blood cells (RBC) as method of (Cruickshank et.al.,

V4ve),

v.Vv.v ldentification of hacteria

A single colony was taken from each primary positive culture
and it was identified depending on its morphology then examined

microscopically after staining it with gram-stain or other specific
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stain such as Albert stain for diagnosis of Corynebacterium. After
staining, the other biochemical tests were done to each isolate

according to (MacFaddin, Y+« ).

¥.Y.A Biochemical tests

). Catalase test:

A colony of the organism was transferred to drop of Y7 HYO¥ on
a microscope slide, by using sterile wooden sticked colonies on the
slide, the presence of catalase meant that the formation of gas
bubbles had occurred which indicated the positive result (Collee

et.al., Y447),

v. Oxidase test:

A piece of filter paper was saturated in a petridish with oxidase
reagent then a small portion of the colony of bacteria was spread on
the filter paper by wooden stick, when the color around the smear
turned from rose to purple that mean the oxidase test was positive

(Baron et.al., Y441),

v.Coagulase test:

Several colonies of bacteria were transferred with a loop to a
tube containing +.° ml of plasma. The tube was covered to prevent

evaporation and was incubated at YV C” overnight. The test was read
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by tilting the tube and observing clot formation in the plasma.
Negative test results in the plasma remained free-flowing with no

evidence of a clot (Collee et.al., Y341).
¢, Indol test:

/. of tryptophane broth solution was prepared in the tubes
then it was sterilised into autoclave, the tubes were inoculated with
several bacterial colonies by the loop and it was incubated for (£A-
YY) hours at YV C9, Indol test was done by adding 1-A drops of
Kovac's reagent, the positive reaction (red color ring) at top of broth

while (yellow color ring) was indicated a negative result (MacFaddin,

Ynnn).

o, Methyl Red test:

The test was performed by preparing (MR-VP broth) with © ml
in each tube. The tubes were inoculated with bacterial colonies then
they were incubated for Y¢ hours at YVC'. After that 1-A drops of
methyl red reagent were added. The change of color to orange-red

indicated a positive result (MacFaddin, Y« +*).
1.Voges - Proskauer test:

The test was performed by preparing (MR-VP broth) as © ml in
each tube. The tubes were inoculated with bacterial colonies then
they were incubated for Y¢ hours at YV C. After that Y° drops of

o/ alpha-naphthol (reagent A) were added followed by )+ drops of

(A
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¢ +/. KOH (reagent B) then shaken well and allowed standing up for
Y minutes before considering the reaction as negative. The
change of color to red mean a positive result and this indicated
partial analysis of glucose which produced (acetyl methyl carbonyl)

(Collee et.al., Y341),

v. Simmon Citrate test:

After the sterilization of Simon citrate slants by autoclave, the
bacterial colonies were inoculated and incubated them for (Y¢-¢A)
hours at YVC’. The change of color of media from green to blue
indicated positive result. While the unchange of the color indicated

negative reaction (Benson, Y13A),
A.Urease test:

The urea base agar was sterilized by autoclave then it was
cooled to ©+C". The urea substrate was added to it and poured in
sterile tubes; then inoculated by bacterial colonies and the tubes
were incubated for (Y¢-£A) hours at YVC". The color changed to a
deep pink which indicated positive result while unchanging of the

color meant negative reaction (Benson, 1%A),

1. Esculin test:

The organisms were grown in an esculin slants. The dark brown
color was the positive result. The unchanging of the color was a

negative result (MacFaddin, Y+ +).

vy
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\ -, Triple Sugar Iron (TSI) test:

The aim is to differentiate Enterobacteriaceae according to
carbohydrate fermentation and hydrogen sulfide production. The
bacterial colonies were inoculated on TSI media slant by stabbing
and streaking then they were incubated at YVC’ for (Y£-£A) hours.
The changing of the color of the media from orange- red to yellow
was due to carbohydrate fermentation with or without gas formation
at bottom of slant. In addition, the formation of hydrogen sulfide

was given a black color precipitation at bottom (MacFaddin, Y« « +).
V. Eosin Methylene Blue (EMB) agar:

After culturing the bacteria on this media, bacterial colonies
with lactose-fermented were either dark centers with transparent
colorless peripheries or metallic sheen, while those that did not
ferment lactose remain uncolored. This purple color was due to
absorption of the eosin-methylene blue complex, which formed in
the presence of acid. Certain members of the coliform group,
especially E. coli, exhibited a greenish metallic sheen in reflected

light (Baron et.al., Y347).
' Y. Mannitol salt agar:

The medium was inoculated with bacterial colonies then

incubated at YVC for Y¢ hours. The color changed from pink to

V¢
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bright yellow when the bacteria was lactose fermented and meant
positive result, while unchanging color of the medium was negative

result (MacFaddin,Y«++).

V¥, Motility Test:-

The semisolid media was dispensed in test tubes with Y+ ml in
each tube and leaving the set in vertical position then the bacterial
colonies were inoculated by stabbing singly down the center of the
tube to about half the depth of the medium. The cultured tubes
were incubated at YVC® and the tubes were examined after * hours,
Y and Y days. Non—motile bacteria had generally confined to the
stab-line and given sharply defined margins with leaving the
surrounding medium clearly transparent, while motile bacteria were
typically given diffuse hazy growths that spread throughout the

medium rendering it slightly opaque (MacFaddin, Y+« +).

¥.¥.9 Antibiotics sensitivity test:
Antibiotic diffusion test (The Kirby- Bauer susceptibility test).

Y. It was performed by using a pure culture of previously identified

bacterial organism. The inoculum to be used in this test was
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prepared by adding growth from ¢ isolated colonies grown on a
blood agar plate to © ml of broth. This culture was then incubated
for Y hours to produce a bacterial suspension of moderate
turbidity. A sterile swab was used to obtain an inoculum from the
standardized culture. This inoculum was the streaked on a Muller-
Hinton plate.

Y. The antibiotic discs were placed on the surface of the medium at
evenly spaced intervals with flamed forceps or a disc applicator.
Incubation was usually overnight with optimal time of ) ¢ hours at
vvee,

Y. Antibiotics inhibition zones were measured using a caliber; zone
size was compared to standard zones to determine the
susceptibility or resistance of organism to each antibiotic
(MacFaddin, Y+« +).

Antibiotics discs potency was supplied from Oxiod Company

(TableY. ¥.%).

Table (Y.¢): Antibiotics discs potency

No. P Discs potency ng/ml
\ AMX Y.
Y AMC v
A CTX Yo
¢ CXN Y
° GM Y.
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1 AK Yo
v DOX Y
A CIP Y
3 TMP Y
E NA Y
1Y NOV o

AMX: Amoxicillin; AMC: Amoxcillin-Clavulanicacid; CTX: Cefotaxim; CXN:
Cephalexin; GM: Gentamicin  AK: Amikacin; DOX: Doxycyclin; CIP:
Ciprofloxacin; TMP-SMX: Trimethoprim-Sulfamethoxazole; NA: Naldixic acid;
NOV: Novobiocin.

v.Y.) . Effect of zinc on hacterial growth

The effect of zinc sulfate was tested by the following method

(Al-Saeed, Y34V),

A. Nutrient broth was prepared in tubes and zinc sulfate was
added to each tube at various volumes to gain the final
concentration (+.Y¢, .YV, +. €0, + N Yo 4 ) .0 VY ) Yo
and ).°) mg/ml.

B. Positive control was prepared by using nutrient broth free from

zinc sulfate.
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C. The tubes were inoculated with *.Yml of freshly grown bacterial
suspension, then serial of tenth fold dilutions (} ~'\, ) ~'Y, ) ~'V, Voo
2, \+"°) were used in sterile normal saline.

D. With the use of spreader the bacterial strains were streaked on
the supplemented nutrient agar and incubated for Y¢ hr. at YV
c’.

E. After the period of incubation, the viable count of bacteria was
estimated by multiply the number of colonies/plate by the
dilution factor to obtain the viable count/ml in original

suspension (Collee et.al., Y341),

¥.Y.)) Efect of combination of some antibiotics with zinc
sulfate on bacterial growth

The effect of combination of antibiotics with zinc sulfate was

tested by the following method (Al-Saeed, Y44V),

A. Nutrient broth was prepared in tubes as Yml in each tube.

B. The antibiotics solutions were added to each tube as *.Ymg of
each of amoxicillin and cefotaxim, *.Ymg of amikacin, lastly
+.+ £ mg of ciprofloxacin.

C. A different volume of zinc sulfate was added to each tube to get

final concentration (+.%, Y.+2,).Y,Y.Y® and ).®) mg/ml.
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D. A positive control was prepared by using nutrient broth with
antibiotics only.

E. The tubes were inoculated with *.)Yml of freshly grown bacterial
suspension, then a serial tenth fold dilution ( ~'\, ) ~'Y, ) ~'V, Voo
i, \+°) in sterile normal saline in relation to antibiotics alone
and antibiotics with zinc sulfate.

F. The colonies were streaked on the supplemented nutrient agar
and incubated for Y¢ hr. at YVC".

G. After incubation the viable count of bacteria was estimated as

mentioned above (Y.Y.%).

¥.Y.) Y Phosphatase production

Phosphatase was prepared by procedure of (Penny and Huddy,
Y41V). This procedure depends on the hydrolysis of p-nitrophenyl

phosphate (PNP) as following:

). About *.°ml of +.)7 PNP was added in each tube.

Y. Each tube was inoculated with a heavy inoculum from blood
agar.

Y. The tubes were incubated for (¢) hours at YVC’, if the color
changed to yellowish that meant liberation of p-nitrophenol
which indicated the positive result. While unchanged of the

color indicated negative reaction.
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v.Y.) ¥ Extracellular protease production

This method was carried out by using M?% agar supplemented
with Y7 agar. After sterilization in autoclave and cooling it at ©+C’,
+.Yo gm/L glucose (sterilized by filtration) was added, and then the
medium was supported by )7 Gelatin. After that this medium was
inoculated with bacterial strain and was incubated for (Y £-¢A) hours
at YVC®, and then Y ml of Trichloroacetic acid (°7) was added to
precipitate the protein. The formation of transparent area around

the colony indicated the positive result (Benson et.al., Y33A),

v.\ Clinical Study

Y.).) Benign prostatic hyperpiasia and chronic prostatitis

One hundred fifty patients aged (¥+ — 94) years old suffered
from lower urinary tract symptoms associated with benign

prostatic hyperplasia& or chronic prostatitis.

Clinically, this work included three variants of patients (Table ¥.)).

Diagnosis No. of patients %
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Benign prostatic hyperplasia YYY YA/

Chronic prostatitis Y. AR WA

BPH and chronic prostatitis V¥ AN
Total Yo Yool

Table (¥.)): Distribution of patients with benign prostatic hyperplasia
& or chronic prostatitis

Seventy eight percent of patients were presented with benign
prostatic hyperplasia only, while () ¥.¥) had chronic prostatitis and
(A.V7) had both CP and BPH. There was a significant difference

between patients according to diagnosis (p<*.* ).

In fact, these groups of patients were selected according to
age, symptoms, physical examination by urologist and
investigation. Usually, BPH patients aged more than ¢+ years, while
chronic prostatitis patients, their ages less than ¢+ years and both
groups presented with lower urinary tract symptoms. Pain such as
suprapubic pain, perneal and testicular pain) was presented in
those who had chronic prostatitis. Third group of patients aged
more than ¢+ years old and presented with lower urinary tract

symptoms associated with pain.

The results of this research agreed with those obtained by
(Mittal et.al., Y 4A4) and (Kaplan et.al., Y * + *) who noticed that the

prevalence of BPH was (%Y.4V’Z) and (A1.Y7) respectively.

A
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Moreover, these findings matched those of (Joe et.al., Y+ ' +) who
reported that the prevalence of chronic prostatitis was Y'.¢’ in

men below °* years old and (A.°7) in men over ¢+ years of age.

¥.1.Y Age related disease

The most affected age group presented with benign prostatic
hyperplasia was between (¢ +-Y4) years (VV.¥%) as in (Figure ¥.)).
The highly affected age group between (% :-14) years old (Y¥¢7).
This correlated with the results of Huges et al.,, (Y+**) who
determined that the prevalence of lower urinary tract symptoms in
men whose age was between (£:-A:) years old suggestive of
benign prostatic hyperplasia increased linearly from ¥.27 in men in
their late £ +s to ¥/ in men in their late A +s. Furthermore, Lukacs,
(Y+«+°) found that benign prostatic hyperplasia was a common
adenomatous hyperplasia of periurethral gland which affected at

least 17 of men over °° years old.

In this study, the mean age was (1Y.%) years. This result
matched those of Kaplan et.al., (Y * * *) who reported that the mean
age in patients with lower urinary tract symptoms suggestive of
benign prostatic hyperplasia was (19.4) years. In addition, Lim

et.al., (Y %) stated that the mean age of patients with benign

AY




References

prostatic disorder from Y4V:s, Y4A+.s and Y494 were (1A.A, 14.Y
and 14.¢) years respectively. Furthermore, Haidinger et.al., (Y** *)
pointed that the most important risk factor of the lower urinary
tract symptoms was the age and the mean age in their study was

(°Y.¥)years old.

35+

30+

25

20

15

(%) of patients

10

¥.-¥a $4-¢9 o0..094 4219 V.e-VY4 AvoAQ 9.-.99
Age (Year)

Figure (Y.)): Percentage of ages of patients with benign prostatic

hyperplasia & or chronic prostatitis.
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On the other hand, the age group between (¥ :-£4) years old
was (VY.¥%) which diagnosed as chronic prostatitis. This result
matched those of Jiao et.al., (Y *Y) who showed that the chronic
prostatitis was a common prostatic disorder that affected the ages

between (Y :-¢+) years old.

¥.).Y Urinary tract Infection

Benign prostatic hyperplasia and chronic prostatitis cause
urinary tract infection; In addition, the following factors may

predispose to urinary tract infection in ()¢ +) study patients (Table

Y.Y).

Table (¥.¥): Number and percentage of factors predispose to UTI in patients with benign
hyperplasia & or chronic prostatitis

. N-. of .
Predisposing factors oatients Yo
PVR* AR Y. V0
History of catheterization Vo \RWA
Cystoscopy 1 ¢

PVR* - Post Voiding Residual Urine volume

The post voiding residual urine was found in Y +.V%, while Y + /.

had history of catheterization. Cystoscopy was done to ¢’. of them.
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Urinary tract infection is more common in elderly men
because of significant residual bladder urine, poor emptying the
bladder due to prostatic hyperplasia and increased use of
instrumentation (Lipsky, Y+ +Y; David et.al., Y+ +). The results of
this work agreed with those of Steele et.al., (Y** *) who reported
that '+ 7 of normal men PVR less than ' Yml, also noticed that
chronic outflow obstruction associated with prostatic hyperplasia is
believed to be accompanied by increasing post void residual urine
volumes which demonstrated by ultrasound or catheter in which
depending on the degree of urine obstruction, the tension in the
detrusor wall rises with increasing bladder volume and varying

degrees of urinary retention.

The important complication of benign prostatic hyperplasia is
retention of urine which needs indwelling catheter in which the rates

of catheter-associated UTIs range between (%-Y¥) % (Jonson et.al.,

144.4),

Elevated post voiding residual urine considered as good media

for bacterial growth which may cause infection. In addition,

instrumentation increases the risk for UTI (Morten, ¥+ « £).
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¥.\.¢ Clinical features

The highest lower urinary tract symptoms associated with (¢ )
study patients were frequency which were presented in (YA%) of
patients, nocturia (%:7), urgency (MY%), hesitancy (°¥7), dysuria
(¢1.Y7), poor stream (£1.V7) and dribbling of urine (YY”). Other
symptoms included pain which presented in patients who had chronic
prostatitis such as (suprapubic pain, lower backache, groin and

perineal pain) in Y Y% (Table ¥.¥).

Table (Y.Y): Number and percentage of symptoms in patients with

benign prostatic hyperplasia & or chronic prostatitis

No. of
S TPLOITE patients %
Frequency V£V A/
Nocturia VYo A7
Urgency \YY AY7,
Hesitancy A oY
Dysuria vy °).YY
Poor stream V. AR
Dribbling of urine YY Yy
Pain vy YY/

These results correlated with those of Saldden, (Y« +) who reported that the important
lower urinary tract symptoms in men aged between (¢ +-A+) years old are frequency
YY.V7Z, nocturia YY.VZ, urgency Y7, and dysuria Y1.o%, poor stream © ¢ .27, dribbling of
urine YoZ,
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Obstruction-induced changes in detrusor function, compounded
by age-related changes in both bladder and nervous system function,
lead to wurinary frequency, urgency, and nocturia, the most
bothersome BPH-related complaints (Haidinger et.al.,, Y+ * +; Donovan

et.al., Y44YV),

The predominant symptom in patients with prostatitis was pain,
which was most commonly localized in the perineum, suprapubic area,
and penis, but can also occur in the testes, groin, or low back, pain
during or after ejaculation is a prominent feature in many patients. In
addition, irritative and obstructive voiding symptoms including
urgency, frequency, hesitancy, and poor interrupted urine flow are

associated with many patients with prostatitis (Nickel, Y« +).

¥.).° General urine examination

Regarding the general urine examination of ()°+) samples
submitted by study patients. Microscopically, it was found that pus
cells was present in ¢¢7, VY/ of them had sterile pyuria with

culture and sensitivity negative (Table ¥.¢).

Pyuria in male referred to WBC count over \* /HPF correlates

well with significant leukocyte excretion rates and is considered the

AV



References

standard for the determination of significant pyuria which is usually
sufficient for a diagnosis of UTI in non hospitalized patients if
standard symptoms, also is associated with infection or

inflammation of urinary tract as in BPH (Graham, and Galloway.

Y~~\)_

Table (Y.£): Number and percentage of microscopical
urine examination in patients with benign prostatic hyperplasia & or

chronic prostatitis

ltems of GUE | NO-OF | o
samples
Pus cells A XY
RBC ¥ \ R
Bacteruria \Y YA

Sterile pyuria is associated with a number of infectious and non-
infectious causes, including Chlamydia trachomatis, Ureoplasma
urealyticum and Mycobacterium tuberculosis, structural and
physiological abnormalities of the genitourinary tract, and recent
antibiotic treatment (Lammers et.al., Y+ ). RBC was represented in
Y..V7 which may be due to BPH or may be associated with severe

infection of urinary tract (Barry, Y+ Y¥).

Bacteruria was presented in A/ of samples. These results were

close to the results of Boscia et. al., (Y4A1) who pointed that
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bacteruria is more common in elderly men because of increased

susceptibility to UTI.

¥. ). Expressed prostatic secretion examination

The microscopical examination of (YY) expressed prostatic
secretion was done. It was found that pus cells " +.% %, RBC Y Y.\%
(Table ¥.¢). ¢°.¢/ of samples had pus cells associated with positive
culture results (Table Y.Y) which indicated bacterial prostatitis,
while the remainder pus cells due to inflammatory type of chronic
pelvic pain syndrome. While absent of pus cells meant non

inflammatory CPPS.

Chronic pelvic pain syndrome is recognized as discomfort or
pain in pelvic region and it is either inflammatory type which more
than '+ of WBC in semen/expressed prostatic secretion (EPS)/urine
specimen after prostatic massage (VBY) or non inflammatory which
less than Y+ of WBC cells in semen/expressed prostatic secretion

(EPS)/urine specimen after prostatic massage (VBY)(Jiao et.al.,Y + * Y).




References

Table (“. °): Number and percentage of microscopical expressed prostatic secretion
examination in patients with chronic prostatitis

ltems of EPS || 1NO-Of %
samples
Pus cells YA IR TR VA
RBC ¢ VYN

r.¥ Bacterial Isolation

¥.¥.\ Bacterial isolates from urine specimens in patients
with
benign prostatic hyperplasias or chronic prostatits

The results of ()¢ ) urine culture revealed that (1¢) samples
had resulted in positive culture for bacteria ¢¥.Y/ (Table Y.%).
Morten, (Y:*¢) showed that the prevalence of UTI in males
increases with age, among ages ranging from (¥1-1¢) years old, the
prevalence is Y*% and in more than 1° years group is Y°/. These
infections are almost invariably complicated and relate to many
causes such as prostatic hyperplasia, chronic prostatitis and

catheterization.

In addition, Gilberts, (' 4%%) noticed that the prevalence of

UTI in benign prostatic disorder were ¢+ 7,

.
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In this study, E. coli was the most common type of bacterial
isolates Y¢.V/Z, followed by Staphylococcus epidermidis 17,
Klebsiella pneumoniae and Staphylococcus aureus and each of
which represented ¢’., Acinetobacter spp. .Y/, Enterobacter and
Pseudomonas aeruginosa and each of which represented Y.V,
Proteus mirabilis Y/. In addition, Staphylococcus saprophyticus,
Corynebacterium spp. and Enterococcus spp. represented ‘'.¥%

each (Table ¥.1).

These results can be compared with the results of Romolo et.
al., (Y+ + £) who established that complicated UTls involve a diverse
spectrum of microorganisms, but the most common one is E.coli
which is responsible for more complicated UTIs than any other
single organism, it represented approximately (¢ +-°°)% of isolates
from patients with complicated UTIs. K. pneumoniae, Enterobacter
spp., Proteus mirabilis and Enterococcus spp. each one represented
(°-Y+) % of isolates. The remaining was due to P. aeruoginosa and

Staphylococcus spp.

Furthermore, Graham and Galloway, (Y**'); Ahmed, (Y* *°)
revealed that E. coli and Enterobacter were the main uropathogen
in adolescent men while in elderly men Psedomonas aeurginosa,
Klebsiella spp., Enterobacter and Proteus spp. were increasingly

prevalent. Moreover, Bouza et.al., (Y+*)) and Al-Amedi, (Y*'Y)
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confirmed that E. coli was the commonest uropathogen (¥A.\7)

and (¥ °.1%) respectively.

Table (Y.7): Number and percentage of bacterial isolates from urine

specimens in patients with benign prostatic hyperplasia & or chronic

prostatitis
Types of bacterial isolates i?oolétoe 1; %
E. coli Yy YEVI
Staphylococcus epidermidis 1 YA
Klebsiella pneumoniae 1 A
Staphylococcus aureus 1 ¢
Acinetobacter spp. ° AR VA
Enterobacter spp. ¢ Y.V
Pseudomonas aeroginosa ¢ Y.V
Proteus mirabilis v Y7
Staphylococcus saprophiticus Y V.Y
Enterococcus spp. Y V.Y
Corynebacterium spp. Y V.Y
Culture positive e AN WA
Culture negative Ao o1.V/
Total Yo \RRWA
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In addition, (Jones et.al., ' 444) noticed that in a survey of UTI
pathogens, the top isolate was E. coli (¢).1/), Enterococcus spp.
\Y.VZ, Klebsiella spp. (\Y’), and Pseudomonas aeruginosa (1.Y7.).
These results are to some extent comparable to the results of this
study. However, Mehdie, (Y* * *) found that the common types of

isolates in UTI were Klebsiella spp.

Furthermore, Guirguitzova et.al., (Y *Y) showed that YY/ of
complicated UTI were due to Coagulase-negative Staphylococcus
spp., Yo/ of them were S.epidermidis and the remainder were
other types of coagulase-negative Staphylococcus. Joshi et.al.,
(Y« +¥) found that Acinetobacter spp. represented Y Y/. of hospital
acquired UTI , Nebreda et.al., (Y94 ¢) revealed that C. urealyticum
represented .Y’ of patients with recurrent UTIs and (Sakran et.al.,
Y..¥) pointed that Enterococcus spp. represented Y/. The
difference in pathogens may be related to factors such as using
another stream sample other than midstream sample as from
bladder catheter (the catheter associated UTIls may be caused by S.
epidermidis, Proteus spp., P.aeruginosa), different ground of study
other than the hospital as an out patients or community based, sex

and age determined are different from one study to another.
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¥.Y.Y Bacterial isolates from expresseil prostatic
secretions
In patients with chronic prostatitis

Thirty three patients had chronic prostatitis in which
expressed prostatic secretions cultures were done. (£°.27) of them
had resulted in positive culture (table Y.%). This result was higher
than those of Jiao et.al., (Y* * Y) who expressed that the prevalence
of bacterial prostatitis ranged from (°-1°) % in patients aged
between (Y «-£ A) years, moreover Greenberg et.al., (' 4/ ¢) showed
that the cultures results of males aged below °: years with the
clinical diagnosis of chronic prostatitis were evaluated for bacterial
etiology by the Stamey and Meares method (' 4 1A) identified only

\ V7. of patients with bacterial prostatitis.

In this study, from ()°) isolates, (1) isolates from expressed
prostatic secretions of patients whose ages ranged from (¥ - +) years
and the remainder isolates from those aged more than ¢+ years and
presented with benign prostatic hyperplasia. The different number of
EPS which were taken from lesser number of patients because most of

them refused to submit to this test.

According to (Table Y.V), the most isolates were S.aureus

which represented ‘Y.\/ followed by S. epidermidis, S.
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saprophyticus, E. coli and K. pneumoniae represented .Y/ each.
Enterobacter spp., Acinetobacter spp. and Corynebacterium spp.

represented Y'/. each.

In this study, there was no contamination which may occur due
to other types of bacteria because prostatic message was done in

aseptic sterilized condition by urologist.

Kriger and McGonagle, (Y 4/A%) had studied the patients with
chronic prostatitis due to bacterial cause which included E.coli.,
Enterococcus spp. represented A/ each. Klebsiella pneumoniae
Y.VZ, each of P. aeruginosa and Enterobacter cloacae represented
¥.e/. and one isolate was Staphylococcus saprophyticus; Also, they
noticed that chronic prostatitis should concentrate on the isolation
and antimicrobial susceptibility testing of bacteria that have an

established pathogenic potential in genitourinary tract.

Types of bacterial isolates No. of %
isolates
Staphylococcus aureus ¢ VYN
E. coli Y AYAWA
Klebsiella pneumoniae Y N
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Staphylococcus epidermidis Y N
Staphylococcus saprophyticus Y LIV
Enterobacter spp. ) A4
Acinetobacters spp. ) A4
Corynebacterium spp. ) .
Culture positive )e to.0f
Culture negative 1A ot/

Table (Y.Y): Number and percentage of bacterial isolates from

expressed prostatic secretions in patients with chronic prostatitis

In addition, Reiger and Ruimy, (Y%4¢) and Carson and Szoke,
(Y449A) identified Gram-positive aerobes, such as coagulase-
negative Staphylococcus as well as various Gram-positive and

Gram-negative anaerobes in EPS cultures.
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The identification of Gram-positive bacteria from expressed
prostatic secretion and/or prostate tissue has also sparked debate.
Some believe that these bacteria are involved in the pathogenesis
of chronic pelvic pain syndrom (Stimac et.al., Y+ + ). On histology,
the Gram-positive Staphylococci were identified in focal colonies
adherent to the prostatic duct walls (Lee, Y+ + ). While, Bergman,
(Y44¢) demonstrated that ¢Y/ of patients with symptoms of
prostatitis grew gram-positive bacteria in significant numbers. In
addition, Joe et.al.,(Y* ') suggested that because patients with
CPPS have had multiple series of long-term antibiotics, the bacterial
flora of the prostate was disturbed, allowing the growth of Gram-
positive bacteria, they treated these patients and found symptom
eradication in ¢+/ and symptom improvement in Y°/, suggesting

that these Gram-positive bacteria were pathogenic.

Polymerase chain reaction (PCR) was used to detect
microorganisms that were not found by standard means described by
Krieger, ()4 4 A) firstly. Similarly, Sunil et.al., (Y * * £) expressed that the
use of the reverse transcriptase (RT-PCR) showed the evidence of

bacterial infection despite negative finding after urine or EPS culture.
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r.¥ lientification of hacteria
v.Y.) Gram-positive bacteria

In this study, the biochemical tests used for identification Gram-
positive bacteria are performed according to (MacFaddin, Y+ + +)

(Table Y.A).

Table (Y.A): Biochemical tests for identification G+ve bacteria

Tests S.aureus || S.epidermidis || S.saprophyticus|| Corynebacterium || Enterococcus
G+ve ] ] ]
) ] G+ve cocci G+ve cocci G+ve cocci G+ve long
Gram stain coccli ) )
(clusters) (clusters) (chinees letter) cocci
(clusters)
Albert stain — — — + —
Esculin test — — — — +
Oxidase — — — — —
Catalase + + + + —
Coagulase + — — — —
Hemolysis + — — — —
Urease — — + + —
Manitol
+ — + — +

ferment
Novobiocin

- - - + - -
resistance
Phosphatase + + - + —
Motility - — - — -
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Y.¥.Y Gram-negative hacteria

In this study, the biochemical tests used for identification

Gram-negative bacteria are performed according to (MacFaddin,

Y«v2)(Table ¥.49).

Table (Y.4): Biochemical tests for identification G-ve bacteria

| Tests || E.coli || K.pneumoniae || Enterobacter || P.mirabilis || P.aeruginosa || Acinetobacter |
Gve, G've, short Gve
Gram stain short ro’ ds Grods G've rods G've rods coccobacilli or
rods diplococci
Lactose
ferment * * B B B B
| Hemolysis || — | = L - I = | + | =
EMB Metalic || Centrally dark Ceg;:illy pale pale pale
| Oxidase [ — | = [ [ + I =
Catalase + N N N + N
L MR [+ — L - I = | — [ =
L v [ = | + [ + L = | — L
Indol + — — - — -
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TSI AIAIG AA G AIAIG N Aﬁ’_ﬁ A | ALKIALK ALK/ALK
| Hs [ — | — | — I + | — | — |
[ Motility [+ | — | + I + | + | — |
| Citrate || — | + | + I + | + | o |
| Urease || — | + | — I + | — | o |
Swarming — — — + — —

* Positive result in YY.Y% of isolates

** positive result in 11,V of isolates

*** Positive result in ¢ +% of isolates

r.¢ Effect of some antibiotics on the bacterial Isolates

The effect of some antibiotics on isolated bacteria assessed by disk diffusion tests (Kirby-Bauer

(%) of resistant isolates

technique) are listed in (Figure Y.Y).
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Types of antibiotics

Figure (\" . Y ): Resistance of bacterial isolates to several antibiotics.

Regarding penicillin group, the total isolates resistance to
amoxicillin was (VY¥.A%) while to amoxicillin-clavulanic acid was
(YA.e7). These results matched those obtained by Romolo et.al.,
(Y +£) who pointed that the uropathogens resistance to amoxicillin
was as high as to amoxicillin-clavulanic acid. The use of clavulanic acid
decreased the resistance of bacteria to B-lactame drugs. The
mechanism of this resistance is mostly due to either production of -
lactamases that hydrolyze B-lactame ring which is controlled by
plasmid or chromosomal regulation, or lack of penicillin receptors on
cell wall and/or alteration in their permeability to B-lactam antibiotics
and preventing the uptaking of antibiotics by blocking the pores of
outer membrane (Thomson and Amyes, '44Y). In addition, Gupta
et.al., (Y*+)) explained that over the past decade the utility of this
class of antibiotics for treatment of UTIs and chronic prostatitis

decreased due to increasing levels of resistance to B-lactam antibiotics.

o
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(Figure Y.Y) shows that the resistance of isolates to amoxicillin
was significantly more than to amoxicillin-clavulanic acid (p<-.:?°).
Among E. coli, the resistance rate to amoxicillin was A1.¢/ which was
higher than to amoxicillin-clavulanic acid (£A.Y7%). This is comparable
with Marre and schulz, (Y9AA) ; Wiedeman et.al.,, (Y9%)) who
observed that upward trend in the resistance of E. coli to
amoxillin/fampcillin and this resistance is predominantly caused by
plasmid-encoded B-lactamase TEM-); these enzymes preferentially
hydrolyze penicillin, which is sensitive to B.lactamase inhibitors such as
clavulanic acid. It has become apparent that there are several
mechanisms by which E.coli can be resistant to B-lactame-B-lactamase
inhibitor combinations such as amoxicillin and clavulanic acid. The
results of this study are higher than Paul et.al., () %%°) who showed
that in California over a five-years period demonstrated significant
increases in the resistance of E. coli to ampcillin/amoxicillin (¥ +-£¢7)
and to amoxicillin-clavulanic acid was ¢’ and matched Huda et.al.,
(Y« +Y) disclosing that the prevalence of resistance rate of E. coli to
amoxicillin more than © 7 and to amoxicillin-clavulanic acid was Y 47.
Also, in this work K. pneumoniae, P. mirabilis and P. aeruginosa were
completely resistant to amoxicillin (Y * + %) and (A7) of Acinetobacter
were resistant while the resistance of other isolates to amoxicillin
were significantly lesser than this percentage. This result is higher than
those of Al-Shukri, (Y**Y) who clarified that the resistance rate of

uropathogenic Acinetobacter to amoxicillin was 1¥.%/ and correlates

VoY
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with Al-Saedi, (Y* * *) who noticed that most of K.pneumoniae was
resistant to amoxicillin due to production of B-lactamases enzymes
TEM and SHVS, so the addition of clavulanic acid can inhibit the
action of these enzymes and only Y £.¢7 are resistant to amoxicillin-
clavulanic acid. Moreover, Dulawa et.al, (Y:+Y) and Aggarwal
et.al., (Y+ +¥) found that most of E. coli and K.pneumoniae isolated
from recurrent UTI were resistant to amoxicillin. Furthermore,
Clark, (Y:+®) reported that the resistance mechanism in
P.aeruginosa to B-lactame drugs resulted from the production of
antibiotic modifying enzymes. Also, this work are close to Suareze
et.al., (Y *+Y) who obtained that C.urealyticum had high resistance

to amoxicillin.

Weinstein et.al., (Y %37) observed the Enterococci resistance
to multiple antimicrobial agents such as B-lactam drugs. Dan,
(Y« + ¢) identified that more than ¢ : 7 of S.epidermidis isolated from
patients with bacterial prostatitis were resistant to amoxicillin. In
addition, Humphreys et.al., (Y* * ¢) achieved that the resistance of
S.epidermidis to B-lactams is mediated by B-lactamase enzymes

production under chromosomal control.
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Figure (Y.Y): Resistance of bacterial isolates to penicillin group.

In this work, Enterococcus, S. epidermidis, S. saprophyticus
and Corynebacterium were significantly sensitive to amoxicillin-
clavulanic acid and the resistance of other isolates to this antibiotic
is shown in (Figure Y.¥). These agreed with the results of Howared
et.al., (YY) who showed that amoxicillin-clavulanic acid may be
useful for UTIs caused by gram-positive organisms such as

Enterococcus species and S. saprophyticus.

Regarding cephalosporins, the resistance of isolates to cephalexin
was significantly higher than to cefotaxim (p<:'.'°) except K.
pneumoniae, P.mirabilis and Acintobacter, (Figure ¥.t{). (¥Y.Y’) of
isolates were resistant to cefotaxim, (Figure Y.Y). Two isolates of

Enterobacter were resistant to it (° + /). These results matched those of

Vot



References

Guibert et.al., (' 4AY) who reported that more than Y/¥ patients with
various UTIs were sensitive to cefotaxime, and found that only one
isolate of Enterobacter cloacae was resistant to cefotaxim, while
Hoffmann et.al.,(Y * * ¥) showed that Enterobacter had high resistance
to cefotaxime. In this research, the resistance of P. mirabilis to
cefotaxim was (11.V7), the resistance of other Enterobacteriaceae, P.
aeruginosa , S. aureus and S. epidermidis to this antibiotic was less
than (¢ 7), while S.saprophyticus, Corynebacterium and Enterococcus
were significantly sensitive (Figure Y.¢). These results correlated with
Leblebiciglu and Esen, (Y:'Y) who found that most of
Enterobacteriaceae strains were sensitive to cefotaxim and lesser than
the result of Micheal et.al., (Y''Y) who showed that 4:7 of

uropathogen P. mirabilis was sensitive to cefotaxim.
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Figure (“.“}. I\Colowal 1LVC VI IQUIateS tO
cephalosporin group.

In addition, Al-Saedi, (Y:*'*) revealed that most of
uropathogen K. pneumoniae was resistant to cefotaxim due to
production of B-lactamase enzymes TEM-I. Jukka et.al., (Y44°¢)
identified that the resistance of S. epidermidis to cefotaxim was
Y .7. Simillary, Evangelos et.al., (' % 4 A) stated that the prevalence
of multiresistant P.aeruginosa isolates to cefotaxim increased over
the last decade. In (Figure Y.t),(%:7) of Acinetobacter were
resistant to cefotaxim and this matched the finding of Hpa, (Y* *Y)
who reported that in the past two years increment in the resistance

of Acinetobacter spp. to cefotaxim was more than ¥+ 7.

As far as cephalexin is concerned, (°°.¢7) of isolates were
resistant, (Figure Y.Y), this result is close to those of Martinez
et.al.,(Y94°) and Gupta et.al., (Y'*)) who expressed that the
usage of first generation cephalosporins is limited because of high
resistance to it. 4.\’ of E.coli were resistant to cephalexin, (Figure
¥.£), in contrast Collee et.al., (Y %%1) reports that all E.coli strains
may still be sensitive to oral cephalosporin such as cephalexin, so

increase resistance to it due to over usage in recent years.

Ve
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In this study, Enterococcus spp. was completely resistant to
cephalexin, while Corynebacterium spp. was sensitive. (V°7) of
Enterobacter spp. and P. areuginosa were resistant to this
antibiotic, while the resistance of other isolates to it was lesser
than this percentage. The resistance of P. mirabilis and
Acinetobacter spp. to cephalexin was the same as with cefotaxim,
(Figure Y.£). Similarly, Howard et.al., (Y * * ¥) pointed out that most
Pseudomonas and Enterococcus caused complicated urinary tract
infection which was difficult to treat and might warrant more
prolonged therapy. These findings correlated with the Eggman
et.al., (Y44YV) and Brooks et.al., (Y * ') who stated that the strains
of Enterobacter, Klebsiella, Proteus and Pseudomonas isolated
from hospitals had multiple antibiotic exposure were almost always
resistant to oral cephalosporins because they possess inducible,
chromosomally determined B-lactamases with high affinity for
cephalosporins. Moreover, these results matched the reports of
Riger, (Y +¢) who showed that Corynebacterium was universally
sensitive to B-lactam which is regarded as recommended drugs for
the treatment of Corynebacterium infection. Zahac et.al., (YY)
asserted that Enterobacter resistance rate to cephalexin was A7,
This work results was higher than Micheal et.al., (Y* * ¥) result who
revealed that only ()+-Y+)% of P. mirabilis strains from urinary
isolates can acquire resistance to first-generation cephalosporins.

Antibiotic resistance phenomenon is widely common among clinical

VoV
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isolates of Acinetobacter which are often inherently resistant to many
antimicrobial agents including B-lactams, aminoglycosides and
quinolones (Hpa, Y:*Y¥). Add to that, Zhang et al, (Y''Y)
mentioned that by forming biofilms, S. epidermidis is not only
resistant to antibiotics, antibodies and phagocytosis but also can be
the reservoir for antibiotic resistant genes which can be transferred

to other bacteria.

Flouroquinolones resistant isolates especially to ciprofloxacin
were (YV.V7), (Figure ¥.Y), these results matched those of Brahler
et.al., (Y49%) who showed that a bacteriological cure rate by
ciprofloxacin treatment for UTIs especially for chronic bacterial
prostatitis has increased within the recent years between (V:-A+)
% higher than TMP-SMX (¢:-YY) % and both of them are
considered as the first—and second line therapy in the management
of chronic prostatitis. Furthermore, Kalpana et.al., (Y * * ¢) and Naber
et.al.,(Y '« £) asserted that flouroquinolone substituted trimethoprim-
sulfamethoxasole as initial agents of choice in the treatment of chronic

prostatitis.

Figure (¥.¢) shows that the resistance of isolates to naldixic
acid was significantly higher than that to ciprofloxacin except
Enterococus spp. (p<*.*°). The resistance of E. coli to ciprofloxacin
was (¥1.¢7) which differed from Donnell et.al., (¥ * * +) and Klligore

et.al., (Y'+f) who demonstrated that the resistance rate of

VoA
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uropathogen E. coli to ciprofloxacin was *.¢7, Y/ respectively.
There is a significant variance in resistance patterns which existed
in different geographic regions. Additionally, the longer antibiotics
are in use the greater the resistance ratio appears in time. In
present study, the resistance of Enterobacter and P. aeruginosa to
ciprofloxacin were (Y°7) which can be comparable to Zahac et.al.,
(Y++¥) who showed that Enterobacter completely sensitive to
ciprofloxacin and correlated with works of Karlowsky et.al., (YY)
who revealed that the effect of ciprofloxacin in the treatment

uropathogen P.aeruginosa was with limited rate of resistance.

The resistance of Acinetobacter isolates is ¢ *7., (Figure ¥.?),
which was higher than the results Howard et.al., (Y * * ¥). Moreover,
Al-Shukri, (YY) found that the uropathogen Acinetobacter was
completely sensitive to ciprofloxacin. In this study, the resistance of
P. mirabilis to ciprofloxacin was (YY.¥”) which is lesser than the
findings of Zerovs and Foch, (Y:*Y). Moreover, clinical studies
supports that fluoroquinolones, such as ciprofloxacin are able to
eradicate gram-negative bacteria from the prostate gland and from
prostatic secretion in high percentage of patients and for long

periods (Curtis et.al., Y+ +*).
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Figure (V . °): Resistance of bacterial isolates to
flouroquinolone group.

On the other hand, Enterococcus spp.were completely
resistant to ciprofloxacin (! * * %), this work results agreed with that
of Robin, (Y*+°) who noticed that an increase in the incidence of
resistance of glycopeptide-Enterococcus associated with nosocomial
UTI to fluroqunolones. K. pneumoniae, Corynebacterium spp. and
S.saprophyticus were significantly sensitive to ciprofloxacin, (Figure
¥.¢), which matched the results of Judith, (' 4%7) who showed that
microorganisms isolated from males with complicated UTIs and
chronic prostatitis were sensitive to ciprofloxacin. This work

showed that (¥Y.¥/) of S.aureus and ()'\.\”) of S.epidermidis
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isolates were resistant to ciprofloxacin. Similaraly, Rachid et. al.,
(Y+++) observed that in Staphylococci, there were increased
numbers of strains resistant to ofloxacin and ciprofloxacin. In
addition, Jukka et. al., (Y2%°) noticed that YY¥% of S.epidermidis
isolates were resistant to ciprofloxacin. Moroever, Donnell and
Gelone, (Y * *) reported that the resistance to flouroquinolones is
through chromosomal mutations or alterations affecting the ability
of fluoroquinolones to permeate the bacterial cell wall.
Fortunately, separate isomerases are required to produce this form

of resistance (Romolo et. al., Y+ + ¢).

Regarding naldixic acid the isolates resistant were (V:.A7),
(Figure Y.Y), so half of Corynebacterium spp. and S.saprophyticus
were resistance to it and the resistant of other isolates were more
than ¢ +%. Enterobacter spp., P. aeruginosa and Enterococcus spp.
were completely resistant to it (Y %) (Figure ¥.¢), these results
are higher than those of Huda et.al., (Y *+ ). Flouroquinolones like
ciprofloxacin and naldixic acid have broad spectrum of activity
especially against gram-negative bacteria in which more effect
against Pseudomonas species also have marginal activity against
Staphylococci and Streptococcal species (Emil et.al.,Y:+%¢). In
addition, Christian et. al., (Y3%9A) explained that P. aeruginosa
developed resistance to a variety of antibiotics due to the

permeability barrier offered by its outer membrane
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lipopolysaccharide; also its tendency to colonize surfaces in a
biofim form makes the cells impervious to therapeutic

concentrations of antibiotics.

Regarding aminoglycosides, the bacterial isolates resistant to
gentamycin and amikacin were (1:%) and (V.V/) respectively.
Resistance of isolates to amikacin was least compared to other
antibiotics, (Figure Y.Y). The resistance of isolates to gentamycin
was significantly much higher to amikacin except Enterococus spp.
(p<:.*®), (Figure ¥.%). (2.17) of E. coli were resistant to amikacin,
while other Enterobacteriaceae, P. aeruginosa, Acinetobacter spp.
were siginificantly sensitive, so it is used in the chronic bacterial
prostatitis. These results are identical with Dulawa et.al.,(Y**Y)
who noticed that the effectiveness of parenteral amikacin in the
treatment of UTI which has a good activity against gram-negative
uropathogens. In addition, Huda et.al., (Y * * V) found that all strains
of E.coli sensitive to amikacin and only ¢/ of Enterobacter were
resistant to it. Thomas, (Y * @) stated that in patients with chronic
prostatitis in whom oral antibiotic therapy fails, other antibiotics
should be used and these may include injection of gentamycin or
amikacin directly into prostate and the anal submucosal injection of
amikacin improved symptom scores with increase bacterial

eradication rates better than intramuscular injection.
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Ingreding gram-negative bacteria, Enterobacter spp.
resistance to gentamycin was higher than the others (V°7), (Figure
¥.1). These results agreed with Zahac et.al., (Y *Y) who revealed
that Enterobacter was resistant to gentamycin but it is sensitive to
amikacin. Al-Shukri, (Y:*Y) observed that Acinetobacter was
resistant to gentamycin and this resistance was produced through
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Figure (v.%): Resistance of bacterial isolates

to aminoglycoside group.
Moreover, Hpa, (Y''Y) established that resistance of

uropathogen Acinetobacter to gentamycin and amikacin were ¢Y7. and
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o/ respectively. This work is close to Karlowsky et.al., (Y**Y) who
stressed that the resistance of P.aeruginosa to gentamycin was higher
than to amikacin and this resistance is due to production of antibiotic
modifying enzymes and previous exposure to antibiotics often

leads to multidrug resistant P. aeruginosa.

In this work, (11.V7Z) of S. aureus and S. epidermidis were
resistant to gentamycin, but these isolates were sensitive to
amikacin and only one isolate of Enterococcus spp. was resistant to
these two drugs. S. saprophiticus and Corynebacterium spp. were

resistant to amikacin (Y + * ), (Figure Y.%).

These results agreed with Moellering et.al., (Y+ *Y) results who
noticed that synergistic therapy of aminoglycosides in selected cases of
Staphylococcal  disease  (S.aureus and  Coagulase-negative
Staphylococcus) and Enterococcus. This results are higher than those of
Jukka et.al., (Y9%°) who pointed that uropathogens S. epidermidis
resistance to gentamycin were ¢17. also noticed that Multiresistant in
Staphylococcus species in bacterial prostatitis was due to the
distribution of the mecA gene among the Staphylococcus epidermidis.
Similarly, Konino et.al., (Y%9¢) showed that the endemic
aminoglycoside-resistant MRSA strain persisted while new clones
became endemic in hospitals, perhaps after changes in the use of
aminoglycosides (decrease of gentamycin and increase of amikacin

consumption), also Abernethy et.al., (Y:*'Y) described that
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synergism against P.aeruginosa and Enterococci may occur with -

lactam antibiotics and aminoglycosides.

Doxycycline resistant isolates were (¢:7), (Figure Y.Y). It is
used for patients allergic to quinolones in the treatment of chronic
prostatitis (James et.al., Y++:+). In this research, there was a
significant difference between the resistance of isolates to this
antibiotic (p<'.*°). (¢£+%) of E. coli was resistant to doxycycline
(Figure¥.Y). The last five-year period demonstrated significant
increases in the resistance of E. coli to tetracycline from (Y4%-¢+) %
(Romolo et.al., Y+ ¢£). () +7) of P. mirabilis and Corynebacterium
spp. were resistant to doxycyline while Enterococcus spp.
S.saprophyticus were sensitive. (°+7) of Enterobacter and P.
aeruginosa were resistant to it. The resistance of the remainder
isolates was lesser than ©:7 (Figure Y.V). This work result was
correlated with Marco and Parker, (' %4V) result who declared that
bacteria become resistant to tetracyclines by the transfer of DNA
from a resistant cell to another, also Senior et.al., () % 4A) expressed

that P. mirabilis was not susceptible to tetracycline.
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Figure (Y.Y): Resistaiice ui wacieriar isulates w uoxycycline.
Al-Sukri, (Y+*Y) reported that most of uropathogens
Acinetobacter were sensitive to tetracycline. Contrarily, Weinstein
et.al., (Y 941) observed that Enterococci species had high resistance
to doxycycline. The difference in the results was due to the fewer
numbers of Enterococci isolated than other studies. Kolar et.al.,
(Y++Y) expressed that in Staphylococci there were increased in

number of strains resistant to tetracycline.

Regarding trimethoprim-sulfamethoxasole, (° *.A%) of isolates
were resistant to it, (Figure".Y), and this result resemble those of
Romolo et.al., (Y*++¢) who observed that uropathogenis resistance
rate to TMP-SMX has risen to as high as Y°/. Mears,()14V) stated
that resistance of isolates from patients with chronic bacterial
prostatitis to TMP-SMX were °V.\’. In this study, there was a
significant difference between the resistance of isolates to TMP-
SMX (p<'.*?°), (Figure Y.A). (¢ +.%7) of E.coli strains were resistant
to this antibiotic. This result is similar to those of Huda et.al.,
(Y++V). Enterococcus species were significantly resistant to it

(Y++7%), while Corynebacterium species were sensitive. The
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resistance of P. aeruginosa to TMP-SMX was higher than other
Gram-negative isolates (V°7), (FigureY.A). Nowadays, there is a
decrease in the use of TMP-SMX in the treatment of chronic
prostatitis (James et.al., ¥+ * *). However, Chesley and Dow, (4VY)
ascertained that TMP-SMX is considered as a first—line antibiotic for
chronic bacterial prostatitis caused by gram-negative bacteria. This
work, agreed with Joshi et.al., (Y:''Y) who ascertained that
Acinetobacter baumannii are resistant to TMP-SMX. Kalpan et.al,
(Y++°) revealed that TMP-SMX active against most uropathogen
except Pseudomonas spp. and Enterococcus spp. This research
results were higher than Howard et.al., (Y * * ¥) study, who noticed
that urinary Acinetobacter resistance to trimethoprim was ¢ Y7 and
matched the result of Bouza et.al., (Y** ) who expressed increase
in the resistance of wurinary P. mirabilis to trimethoprim.
Furthermore, Bonnet, (Y:'¢) asserted that Enterobacter was
completely resistant to TMP-SMX. (YV.A/) of S. aureus were
resistant to TMP-SMX which was higher than the resistance of

other Staphylococcus species to it, (Figure Y.A).
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Figure (" . A): Resistance of bactrial isolates to TMP-SMX.

This work results agreed with those of Jukka et.al., (4%4°¢)
who suggested that half of S. epidermidis isolates were resistant to
TMP-SMX. S. epidermidis exhibit resistance to many types of
antibiotics attributed to R-plasmid acquired from pathogenic

bacteria present at the site of infection (Rachid et.al., Y+ + +).

Antibiotic resistance increase in the ongoing years is due to
irrational use which leads to multidrug resistant bacteria.
Furthermore, chromosomal mutations, R-plasmid acquired from
other pathogenic bacteria cause increased in rate of resistance to

antibiotics, especially, the new ones, in time.

Results from recent studies show that bacterial ribosomal
ribonucleic acid (rRNA), by a reverse transcriptase-polymerase
chain reaction (RT-PCR), assist in predicting a successful response to
antibiotic treatment in patients with chronic prostatitits (Sunil

etal., ¥+ ¢),

Yo Effect of zinc sulfate on the hacterial growth
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The effect of zinc sulfate at different concentration ranges
between (*.)°-1.2) mg/ml of broth culture (according to normal
value of zinc concentration in prostatic secretion range of ‘¢ :-
V+++vug/ml) on some bacterial growth was investigated. It was
observed that the addition of zinc sulfate to the culture media of
isolates decreased the viable count of Gram-negative bacteria
particularly at concentrations more than ‘.:¢ mg/ml of broth

culture (Figure Y.9).

There was a relationship between zinc sulfate concentration and
bacterial growth (Table Y.\ ). The effect of zinc sulfate on the growth
of S. aureus which represents Gram-positive bacteria was lesser than
that on gram-negative bacteria in which the viable count reached to
4x)+' cfu/ml at concentration V.°mg/ml. The zinc affected the
capsule of gram negative and Gram positive bacteria which examined
by capsular stain and demonstrated the loss of capsule. These findings
agreed with (Sunil et.al., ¥+ + £) who established that the presence of
zinc in the prostatic secretion in high concentration which considered
as antibacterial polypeptides is effective against Gram-negative and

Gram-positive bacteria.

This work agreed with (Patrick et.al., Y 94 V) who revealed that
in vitro studies of free zinc ions at concentrations normally found in
the prostatic fluid have confirmed the bactericidal activity of zinc

against a variety of Gram-positive and Gram-negative bacteria.
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Zinc is the mineral ion present in the prostate and prostatic
fluid is higher than any organ. Zinc is bound to high molecular weight
lignads such as metalloproteins (Byer, Y3V¢). In Gram-negative
bacteria, zinc may bind to proteins inserted in lipopolysaccharide layer
that act as water filled channels (porins) and its effect may be related
to increasing diffusion of zinc into the bacteria through these
channels, bind to the plasma membrane and disrupts its structure
and permeability properties. The high concentration of zinc may
lead to morphologic changes or lyses of susceptible bacteria. In
Gram-positive bacteria, which have thicker cell wall (thicker murein
coat), compared to Gram-negative bacteria, so the effect of zinc
may lesser than the Gram negative bacteria. The presence of zinc in
the prostatic fluid is very important to protect the prostate from many
invaders. However, it’s concentration in the prostatic fluid is important

to carry out such task.

v.% Efect of combination of some antibiotics with zinc
sulfate
on bacterial growth

The results of present study evaluated the activity of some
antibiotics combined with zinc sulfate. The addition of zinc sulfate
to antibiotics in different concentration (+.%, Y.+¢, \.Y, \.¥¢ and
V.°) mg/ml of broth culture increased the zinc-binding-

antimicrobial aictivity of these antibiotics.
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In fact, this experiment showed enhancement of susceptibility of
S.aureus which exhibited resistance to amoxicillin and E. coli isolates
which exhibited resistance to some antibiotics such as ciprofloxacin,
cefotaxim, and amikacin. It was observed that the viable count of
bacteria was 'Y:x)+ cfu/ml for (AMX), YTex) " cfu/ml for (CF),
Voix) ' cfu/ml for (CTX) and %Ax):' cfu/ml for (AK). The
combination of each of those antibiotics with zinc sulfate affected on
the bacterial growth which was characterized by decreasing the viable
count of bacteria when zinc sulfate added at a concentration .4

mg/ml and more (Figure Y.\ +).

In vitro, zinc sulfate appeared to enhance the bactericidal
ability of B-lactam, fluroquinolones, and aminoglycosides. These
results matched those of (Peter and Beth, Y+ * ) who revealed that
the number of E. coli isolates(CFU) in samples with either cefotaxim
or ampicillin significantly decreased when zinc was added to the
samples. B-lactams are known to display bactericidal activity that is
dependent on the rate of growth. Thus, it might be expected that
this class of antibacterial agent would be more effective in vitro
than in vivo (Cozens et.al., Y 4 A1), The antibacterial effect of zinc may
be synergistic with B-lactam, flouroquinolones and aminoglycosides
antibiotics. Zinc may alter the permeability of the bacterial cell, so it
can facilitate entry of antibiotics that might not ordinary gain access to

target sites, thus resulting in enhanced antimicrobial activity.
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Presumably, the addition of zinc made the organisms more susceptible

to the microbicidal activity of antibiotics.

Sohnle et.al., (Y%%1) theorized that the substance
responsible for antimicrobial effect is the calcium-and zinc binding
protein called calprotectin, it appears to originate in cytoplasm of
neutrophils and is then released at sites of infection so the cells die
and lyse; this protein has bacteriostatic activity against a variety of

bacterial and fungal microorganisms.

Some antibiotics, particularly those of -lactams, are most active
against rapidly growing organisms and the microbistatic activity of
calprotectin could interfere with the microbicidal activity of these
antibiotics when they are used to treat complicated infections
Clohessy and Golden, (Y44°). Indeed, Bamberger et.al., (Y 13Y) have
demonstrated that prostatic fluid interferes with the ability of
cefalozolin to kill S. aureus and E. coli but if zinc is added to reverse
the growth-inhibitory effect of calprotectin, then Kkilling proceeds
normally. Thus, calprotectin appears to compromise the microbicidal
effect of B-lactam antibiotics by suppressing growth of the target
organisms. Quinolone antibiotics may relatively be more effective in
Killing microorganisms in bacterial prostatitis and its effect with zinc

in microbial killing similar to B-lactam effect (Zeiler and Grohe,
VaAL),

r.v Phosphatase and Extra cellular protease production
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The isolates were tested for their ability to produce

phosphatase, the production characterized by hydrolysis of p-

nitrophenyl phosphate (PNP) and liberation of p-nitrophenol

(yellowish color). The isolates that produced phosphataseenzymewere
Enterobacteriaceae, Corynebacterium, S. aureus and S. epidermidis
(Table Y. '). Furthermore, only one isolate of P.aeruginosa produced
this enzyme, while none of Enterococcus spp., Acinetobacter spp., and
S. saprophyticus produced this enzyme. This enzyme is important to
differentiate between S. aueus, S. epidermidis and S. saprophyticus

(MacFaddin, Y+« *).

Bacterial isolates from infected prostate like E.coli,
K.pneumoniae, S.aureus, have developed the ability to inject a
phosphatase and a few other bacterial virulence factors into
mammalian cells. When these proteins enter a mammalian cell like
a macrophage, they can rapidly disable the immune response.
These bacteria use the phosphatase as a lethal weapon, and they

are incredibly fast and effective (Thomas, Y +¢).

On the other hand, the ability of isolates to produce
extracellular protease were investigated by using M% media which
was supported by .Y/ glucose and gelatin and this study
conducted to ability of bacterial isolates to produce this enzyme
after Y ¢ hours. The transparent area around the colony after end

incubation period and after added ¥Yml (°7) of trichloroacetic acid
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indicated the positive result. The isolates which produced
extracellular protease enzyme were E.coli, P.aeruginosa, S.aureus,
and S.epidermidis. Also, one isolate of each of P.mirabilis,
Acinetobacter spp. and Corynebacterium spp. produced this enzyme
(Table Y.)Y). While K. pneumoniae, Enterobacter spp., Enterococcus

spp. and S. saprophyticus did not produce this enzyme.

Table (Y.))): Number of isolates produced phosphatase and

extracellular protease

Bacterial isolates No. of isolates | No. of isolates
(phosphatase) (protease )

E. coli (YY) YY YV
K. pneumoniae (1) 1 .
Enterobacter spp. (£) ¢ .
Proteus mirabilis (¥) ¥ )
P. aeruginosa (¢) ) ¢
Acinetobacter spp. (¢) . )
Enterococcus spp. (¥) ' .
Corynebacterium spp. (Y) Y )
S. aureus (V) 1 1
S. epidermidis (%) 4 q
S . saprophiticus (Y) ' '

Total oy i
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Extracellular protease enzyme which is produced by
microorganisms is important for degradation of proteins and is
involved in the virulence of gram-positive and gram-negative bacteria

(Ching et.al., Y 4 4A; Beynom and Bond, '4A4; Raksha et.al., Y+ +¥).

Numerous proteases are produced by microorganism owing
to their broad biochemical diversity and their susceptibility to
genetic manipulation and depending on the species of producer or
strain even belonging to the same species. Several proteases are
also produced by the same strain under various culture conditions

(Pollack et.al., ¥+ « ).
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Zinc sulfate concentration (mg/ml)

Figure (Y.) +): Effect of some antibiotics with zinc sulfate on bacterial

growth

Table (Y.) +):- Effect of zinc sulfate on bacterial growth (cfu / ml)

Conc(.rilglcmsll)ﬂfate E.coli K.pneumoniae Enterobacter | Acinetobacter S.aureus

Control YAXY (V4 7)) ViEx) (Ve 7) WAx) (Ve ) Yx) () Vi) (Va7
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Figure (Y.9): Effect of zinc sulfate on bacterial growth

Conclusions

). Benign prostatic hyperplasia affect older age men who are more
than ©+ years old, while chronic prostatitis affect young men less
than @+ years, (BPH may hind CP as the same time).

Y. Most patients with benign prostatic hyperplasia and chronic
prostatitis are presented with LUTS.

Y. The bacterial infection is associated with BPH and or CP including
E.coli, K.pneumoniae, Enterbacter spp., P.mirabilus, P.aeruginosa,
Acinetobacter spp., Staphylococcus spp., Corynebacterium spp., and
Enterococcus spp.

¢. The isolates have showed multi-resistance to antibiotics and more

sensitive antibiotics in the treatment of patients with benign prostatic
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hyperplasia with chronic prostatitis or CP are amikacin, amoxillin-
clavulanic acid and ciprofloxacin respectively.

°, Important enzymes produced by some isolates from study
patients are phosphatase and extracellular protease enzymes.

1. Zinc sulfate had inhibitory effect on the growth of Gram-negative
and Gram-positive bacteria especially when mixed with

antibiotics.

V. It is necessary to perform early diagnosis of cases with benign
prostatic hyperplasia in the middle and elderly men followed by
urine and expressed prostatic secretions cultures to ensure
presentation of chronic prostatitis & or UTI and early treatment

to avoid complication.
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Y. Empirical treatment of antibiotics is better to avoided and
continued surveillance of resistance rates among uropathogens
is needed to ensure that appropriate recommendation can be
made for treatment of infected patients.

Y. Current studies must be performed depending on the
polymerase chain reaction (PCR) which helps to detect
microorganisms that are not diagnosed by standard means.

¢, Addition of zinc to antibiotics for treatment of patients with
prostatitis is suggested but the route of administration needs to
be determined.

©, Every  prostatoctomiesed patients must send for
histopathological examination for diagnosis asymptomatic

chronic prostatitis with BPH.




References

Abernethy, D.R., G.J. Arnoled and D.A. Zarnoff. Y+« Y. Mosby’s drugs

consult. Mosby Inc. PP: YAVYY,

Abrams, P.H. and D.L. Grifit. Y342, Variability of pressure-flow analysis
parameters in repeated cystometry in patients with benign

prostatic hyperplasia. J. Urol. YoY:YoY..Yo,

Adam, F.H., R.J. Morici and J.L. Wynn. Y+ « Y, Astudy of Coaqulase-
negative Staphylococci, adherence, slime product and

resistance patterns. J. Clin. Hospt. YY: Y V-YV,

Aggarwal, A., S. Kanna and U. Arova. Y * Y. Characterization biotyping
antibiogram and klebocin typing of Klebsiella. Indian. J.

Med. oY(Y): TA-V.,

Ahmed, Z.H. Y+, The effect of human male senescence of mucosal
immune responses during bacterial urinary tract infection.

Thesis. College of Scince, Babylon University. Irag.

Al-Amedi, B.H. Y+«:Y. Comparative study of mucosal immune
responses for the persistent pyuria patients. Thesis. College

of Science, Babylon University. Iraq.

Al-Saedi, I.A. Y+« . Isolation of Klebsiella pneumoniea from various
infections in Hilla proviencea and detection of some virulence
factors associated in their pathogenicity. Thesis. College of

Science, Babylon University. Iraqg.

AR



References

Al-Saeed,

Al-Saigh,

Al-Shukri,

Antonio,

M.S. Y44V, Upper respiratory tract infection in Babylon
province. Thesis. College of Scince, Baghdad University.

Iraq.

RJ. Y+«+2 A study of some clinical and bacteriological
aspects of patients with chronic pylonephritis in Hilla-
teaching Hospital. Thesis. College of Medicine, Babylon

University. Iraq.

M.S. Y+«+Y. A study of some bacteriological and genital
aspects of Acinetobacter isolated from patients in Hilla-

city. Thesis. College of Science, Babylon University. Irag.

N.F. Y3AY. Chronic prostatitis. J.Am.Venearal Dis.Assoc.
M“(\ ~);/\°-‘\\"

Arpi, B.M. and D.S. Rennerg. )A¢, Staphylococcus bacteruria. J.

FMC. Clin. Micob. ©+: AYA-AA .,

Aummuller, G., M. Senoger and A. Fredrik. Y29+, New aspects in

regulation of prostatitic function. J. Prost. Dis. YY: Y-

Vo,

Bamberger, D.M., B.L. Herndong and P.R. Survana. Y34Y, The effect

of zinc on microbial growth and bacterial killing by

cefazolin in Staphylococcus aureus infections. J. Infect. Dis.

YTA: AQY_4T



References

Barbalies, G.A., N.K. Fariady and E.N. Liastik. Y 44A. Combination of a-
blockers and antibiotics in the treatment of chronic

prostatitis. J. Urol. @3 (A):AAY-AY,

Baron, E.J., L.R. Peterson and S.M. Finegol. Y441, Bailey and Scott’s

qth

Diagnostic Microbiology. ed. C.V. Mosby Company.

PP:¥Te-0u

Barry, S.L. Y+ +Y¥. AUA Guideline on management of benign prostatic

hyperplasia. J. Am. Urol. Guid. YV« (YA): oY .-£V,

Benson, H.J. Y4%A, Microbiological application: Laboratory manual in

general microbiology. ‘Y™ ed. W.b. McGraw Hill. PP: ) Y-
Yo

Bergman, B. Y42¢, On the prevelance of gram-positive bacteria in

prostatitis. J. Infect. Urol. YY: YY-Y.,

Beynom, R.J. and J.S. Bond. YA4, Proteolytic enzymes: A practical

approach. Academic Press. Oxford. YYY.

Bishop, T.E., K.G. Naber, B. Bergman, H. Botto and F. Jimsa. Y+ +2,
Prostatitis: work-up and treatment of men with telltale

symptoms. J. Gen. Int. Med. Baltimore. USA. &1 (£):YY-7,

Blance, S.K. M.B. Andro and L.V. Jone. Y347, Virulance factors and O
groups of Escherichia coli isolates in patients with UTls. J.

Eur. Epidem. YY(Y):) ),



References

Blute, M.L.and T. Lason. Y+ +). Minimally therapies for benign

prostatic hyperplasia. J. Urol. ©A (1):¥Y-¢),

Bonnet, R.K. Y+« £, Enterobacter infections. J. Mind. Med. £¢A:) €Y,

Boscia J.A., H.L. Goerg and D.M. Douham. Y%Al Epidemiology of

bacteruria in elderly ambulatory population. J. Am. Med.

Ave Y OAYYE

Bouza, E., R. Sanjan, P. Munoz and A. Voss. Y++). Etiology and
antimicrobial susceptibility of nosocomial urinary tract

infections. J. Clin. Microb. Infect. Y+ (V): ©YY-Y),

Brahler, F.D., W.M. Weidner and G.O. Luding. Y44, Outcome of
antibiotic therapy with ciprofloxacin in chronic bacterial

prostatitis. J. Drugs. oA(Y): Y+ V)« T,

Britton, J.J. and C.D. Carson. Y33A, Chronic prostatitis. AUA Upstate

series. VV: Yo¢_9,

Brooks, G.F., J.S. Butel and S.A. Morse. Y+ ). Jawetz, Melnick and
Aldelberg’s Medical Microbiology. YY"ed. McGraw-
McGraw-Hill. PP: Yel-Y.,

Bruskewitz, E.H. Y+« £, Correlation between prostate size estimated
by digital rectal examination and Measured by transrectal

ultrasound. J. Urol. €3 (Y):2¢A-0Y,



References

Bsci, A.D. Y:++. Summary of pathogenesis of Corynebacterium. ).

Microb. YYY; €Y ¢,

Bush, I.M., E. Berman and S. Nourkayhan. Y4Y¢, Zinc and the

prostate. J. Ann. Am. Med. Assoc. Chicago. 1¢:)¢e.-00,

Byar, D.P. Y4VY¢, Zinc in male sex accessory organs: Distribution and

hormonal response. J. Brands Academic press. New York.

YNV

Byun, S.S. Y:+Y. Accuracy of bladder volume determinations by

ultrasonography. J. Urol. 1Y:1e%..,

Carson, I.G. and M.K. Szoke. Y33A, The possible role of anaerobic

bacteria in chronic prostatitis. J. Int. Androl. Y): Y1Y-A,

Chandler, J.S., B.G. Agro, M.S. Morten and A.G. Timms. YaV4,
Subcellular distribution of zinc in rat prostate studies by x-

ray microanalysis. J. Histochem. ©1 (V): )Y,

Cheryl, L., F. Jawski and P. James. Y+ Y. Alkaline phosphatase from
the hyperthermophilic bacterium T.martima requires

cobalt for activity. Bastone University Chustnut Hill.

YY-ALTY Y

Chesley, AE. and D.G. Dow. Y3VY. Use of trimethoprim-

sulfamethoxazole in chronic prostatitis. J. Urol. Y: YA-Y,




References

Ching, T.H, D.X. Karon, A.V. Gorden and S.P. Stewart. Y34A, Pattern

Christian,

Christian,

Clark, T.J.

Clohessy,

Collee, J.,

of alkaline phosphatase expression within bacterial
colonies and biofilims in response to phosphate starvation.

J. Envirom. Microb. 1¢(¢): YeYi.oY,

P.S., A. Fraceps and D. Maria. Y+':Y. Enterobacter

infection. J. Inst. Med. Y+: ¢V,

V.A., F.C. Delden and I.G. Barbara. Y%9A, Occurance of
Multidrug resistant Pseudomonase aeruginosa clone in

different hospitals Riodejaneiro. J. Clin. Microb. Brazil. ¢-:

YEY . YE

Y+«+2,  Psudomonas aeruginosa infection. J. CDC Usrma

Health Searen Wizard. A+: YYA-Yo,

P.A. and B.F. Golden. Y4%°e, Calprotectin-mediated zinc
chelatian as biostatic mechanism in host defence. J. Scand.

Immun. ¢Y; 00301,

A.G. Fraser, B.P. Marmian and S.A. Simmon. Y447, Mackie
and McCartney Practical Medical Microbiology. ¢™Med.
Churchill and Livingstone, INC. USA.

Collines, M.M. and M.J. Barry. Y4443, The epidemiology of prostatitis.

Text Book of Prostatitis. Oxford: ISIS Medical Media. Y™ ed.
PP; YYY-Y.,



References

Cox, E.C. and S.J. Childs. Y44Y, Treatment of chronic bacterial

prostatitis. J. Am. Med. 3): YY¢o.40,

Cozens, R.M., E. Tuomanen and W. Tosch.) %A1, Evaluation of the
bactericidal activity of R-lactam antibiotics on slowly
growing bacteria cultured in the chemostat. Antimicrob.

Agents Chem. Y3:VAV-A.Y,

Cruickshank, R., J. Duguid, B. Mamion and R. Swain. Y4VYe, Medical
Microbiology. Practice of Medical Microbiology. othed.

Logram Grouplimitted Britain. PP: YYY¢,

Curtis, J.N, U.l. Queen and K.E. Onterio. Y+« +. Chronic prostatitis:

Current concepts and antimicrobial therapy. J. Infect. Urol.

VY (0): YY-YA,

Cus, G., S.B. Michael and A.M. Bruke. Y+ +Y. Proteus infections. J. Ins.

Mind. Med. Y1(£): V1o-VA,

Dan, P.N. Y+ 2, Treatment of acute and chronic bacterial prostatitis

caused by Staphylococcus epidermidis. J. Clin. Infect. Dis.

ARARAS

David, C., A.M. Hounades, L.M. Raises. Y+++. Clinical laboratory

medicine. J. Urol. 10(®): oAV,



References

Diancourt, L.G, V.D. Passet, P.A. Girmont and A.D. Brissc. Y++9,

Multilocus sequence typing of Klebsiella pneumoniae. ).

Clin. Microb. €Y(Y): €YVA-EYAY,
Dixon, J. Y444, Phosphatase enzymes. J. Biol. Chem. YY:1VA-A

Donnell, J.A. and S.P. Gelone. Y:::. Antimicrobial therapy:

Fluoroquinolones. J. Clin. Infect. Dis. N. Am. €: ¢AA-0Y Y,

Donovan, J.L., H.E. Kay, T.J. Peters, P.C. Abrams and M.M. Silva.

Y44V, Lower Urinary tract symptoms in BPH. J. Br. Urol. A+
(°): YIY-YY,

Dulawa, J., K. Poland and J. Katowice. Y+ Y. Urinary tract infection

and metabolic diseases. Ann. Academia Medicae

Bialotocensis. )+ (Y):¢0-0,

Eggman, S., S. Lofler and L. Burmn. Y33V, An allelic variant of the
chromosomal class A-B-lactamas KY spesific for Klebsiella

pneumoniae. ). Antimicrob. Agents. Chem. £€Y()Y): YV.0-4,

Eiff, A., G. Peters and C. Heilmanng. Y::Y. Pathogenesis due

Coagulase-negative Staphylococci. J. Infect. Dis. Y: 1VV-A0,

Eiichi, A., M. Koichi, M. Ritsuko and K. Reiko. Y+ * ¢. Biofilm formation
among MRSA isolates from patients with urinary tract

infection. J. Med. Okayama Urol. Japan. ©A(£): Y.V-) ¢,



References

Emil, A.T., W.M. Jack, A.T. Anagho and M.F. Aninch. Y+ ¢, Smith's

General Urol. 1 ™ed. YY.PP: ¥1VY-YAQ,

Evangelista, A.T. and H.R. Beilstein. Y44Y, Laboratory diagnognosis of

Gonorrhea. J. Am. Sc. Microb.

Evangelos, J., B. Ganarols and G. Authernos. ‘39A, Interaction of
cefotaxim and amikacin on multiresistant Pseudomonase

aeruginosa. J. Clin. Drug. Invest. Y (Y)Y V-V,

Fair, W.R., N. Wenner, R. Alan and H. Marberger. Y4Y4, The prostatic

antibacterial factor. J. Prost. Dis. New York. YY;¢0-0+,

Falkow, S.A. and C.M. Collinins. Y33+, Genetic analysis of

Escherichia coli ureas genes. J. Bact. YYY()Y): VIVA-£¢,

Floxin, N., J .Rajfer and A. Shahed. Y+ + 1, Prostatitis. J. Penton Media.
Te YY-E

Gerber, S.H., S.A. Bevan and D.E. Oliver. Y44Y, Serum creatinine
measurement in men with lower urinary tract symptoms

secondary to BPH. J. Urol. £€3:1V3-V.Y,

Ghiro, A.T., M.T. Carcco, K.F. Dalli and S.A. Camachio. Y:-V,
Retrospective study of urinary tract infection in men with

evaluation bacterial etiology. J. Urol. AY: e¢Y-o.,

Gilberts, N.E. Y394, UTl in benign Prostatic hyperplasia. J. Clin. Infect.

Dis. N. Am. Y):YV. VY,



References

Girman, C.J., J.S. Jacobsen, H.A. Guess and C.G. Chute. Y442, Natural
history of prostatism: Relationship among symptoms,

prostate volume and peak urinary flow. J. Urol. Eng.

yor:yoy._yo,

Goran, S.D. Y+ +). New prospect for chronic prostatitis. J. Acta. Clin.

Croat. Chinese. €+; Y431,

Gordon, K.A. and R.N. Jones. Y+ Y. Susceptibility patterns of orally
administrated antimicrobials among urinary tract
infections pathogens from hospitalized patients in North

America. J. Diag. Microb. Infect. Dis. £€2(¢): Yao-Y. ),

Gormley, G.T., D.K. Mears and P.C. Frank. Y33Y, The effect of
finasteride therapy in men with benign prosatic

hyperplasia. J. N. Eng. Med. YYVY(1): YYACYYIA,

Graham, J.C. and A.F. Galloway. Y+ ). The laboratory diagnosis of

urinary tract infection. J. Clin. Microb. ©£:41V)-14,

Greenberg, R.N., P.M. Luppen and Curtis B.K. Y3Ao, Etiology of

chronic prostatitis and antimicrobial treatment. J. Urol.

EYYYY

Guibert, J.A., C.F. Justin and M.D. Kizis. Y3A). Evaluation clinical
usage of cefotaxim at various dosage and levels in urinary

tract infections. J. Drugs. ) *(A): 1Ye-V,

€



References

Guirguitzova, B.F., B.D. Chankova and B.M. Zozickov. Y-V,
Staphylococci as uropathogens-frequency of isolation in

hospitalized patients and sensitivity to antimicrobial

agents. J. Ann. Urol. Paris. Y1(2): Y1V,

Gupta, K., M. Hooton and W. Stamm. Y+ *). Increasing antimicrobial
resistance and the managment of community-acquired

urinary tract infections. J. Ann. Int. Med. YY©o: €)-0+,

Haidinger, G., C.T emal, W. Brossur and C. Schatzl. Y+« . Risk factors
for lower wurinary tract symptoms in eldery men of

Australian society. J. Urol. YV(€): £€YY-Y+,

Hamburger, J.A., G.R. Richet and J.K. Cronier. YiYA, Hematuria

associated disease. Nephrology Saunder, Philadelphia. yh

ed. (Y) PP: YYY-£),

Heikens, E.A., A.H. Fleer, D.A. Flor and N.B. Pavw. Y+ +°, Comparson
of genotypic and phenotypic methods for identification of

Coaqulase-negative Staphylococcus. J. Clin. Microb.

EYIYYATYYA.

Herbert, L.M. Y:+«£  Evaluation of men with benign prostatic

hyperplasia. J. Rev. Med. Urol. 1 (Supp'): A-Ve,

Hlomberg, A.S. Y3A1, Influence of blood group on the availability of
receptors for attachment of uropathogenic Escherichia coli. ).

Inf. Immun. ©Y(Y):414,

¢



References

Hoffmann, M.N., S.K. Harald and D.F. Andreas. Y:*Y. Population

genetics of Enterobacter cloacae. ). Microb. Am. Sc. 14(9):

VZO_Oh'

Holt, J.C., N.R Krieg, A. Sneath, and J.T Stachely. Y44¢, Bergy’s
manual of determinative bacteriology. 4 ™ ed. Williams and

Wiakins publication. PP:Y Yo,

Holtz, K.M. and E.R. Kantrowitz. Y444, The mechanism of the alkaline

phosphatase reaction in prokaryotic organisms. J. JFEBS.

Lett. €1Y:V-)),

Howard, A.J., J.T. Magee and A.D. Karan. Y+ +Y. Factors associated
with antibiotics resistance in California organisms from

community urinary tract infection. J. Antimicrob. Chem.¢V:

Y.ooVY,

Hpa, S.V. Y+ Y. Acinetobacter species in bacterimia in North Ireland.

J. Infect. Dis. YY; ¢07.7+,

Huda, A.R.,, M.D. Burkarie and M.S. Ibrahiem. Y+:+). Antimicrobial
resistance among pathogens causing complicated UTls.

Saudi Arabia J. Infect. Med. YA(V): YoA-AY,

Huges, A.M., M.J. Saldden, J.E. Ward and G.H. Hirt. Y+« +. Community
study of uncomplicated lower urinary tract symptoms in

Italian immigrants. J. Eur. Urol.YV (Y): Y3 )-A,

R



References

Huges, C.F. Y447, Maturation and export of E.coli hemolysin. J. Med.

Microb. Immun.YAe (1):70,

Humphreys, H., R. Slack and T. Pentherin. Y+ + £. Medical microbiology, a

guid to microbial infections. Churchill Livingstone. London.

ed. PP: YVE-VAA,

Jack, C., E. Elder, M. Glennm and A. Preminger. Y+:+Y. Review of

benign prostatic hyperplasia. J. Ann. Am Urol. Chicago. Y¢
(¥): Y-YY,

Jaffar-Bandjee, A.K., M.C., A.D. Bandjee, L.C. Ballum and P.C. Carrere.
Y440, Exotoxin A and protease during pulmonary infection by

Pseudomonase aeruginosa. J. Clin. Microb. YV: 4Y¢-3,

James, J.,, M.D. Stevermer, P.H. Susank and M.S. Easley. Y::,

Treatment of prostatitis. J. Am. Fam. Columbia. Missouri.

TY()e):h o,

Janicka, D., |. Kania, M. Bialac and E. Belzyte. Y443, B-Lactame-
resistance patterns of some gram-negative rods. J. Pol.

Merk. Polish. V:YY¥-Y ¢,

Jean. J.M., C.H. de la Rosette, M.G. Michel, F.S. Thomas and W.T.
David. Y++«). EAU guidelines on benign Prostatic

hyperplasia. J. Eur. Urol. £ +:Yo1.1Y,



References

Jiao, Y., S.D. Long and W.X. Grange. Y+ + Y. The observation of chronic
prostatitis using national institutes of health. J. Hosp. Chin.

Acad. Trad. Med. A (Y): YYV-4,

Joe, S., J. Downey, C. Nickel and D. Hunter. Y« +. Prostatitis selected

abstructs. J. Jacob Rochester. Y¢; Yé¢o-0.,

Joel, D., A.E. Schilling, F.G. Scott and S.N. Hutgren. Y« +Y, Recent
advances into the pathogenesis of recurrent urinary tract
infection caused by uropathogenic E.coli. J. Coligi. Int.

Antimicrob. Agents. Y4: €0¢-1

Jone, A.K. Y+ -2, Etiology of complicated urinary tract infection and

laboratory diagnosis. J. Min-Urol-Nephrol. € €(£): YY¥4-£¢,

Jones, R.N., K.F. Karmer and A.S. Mary. Y344, Characteristics of
pathogens causing urinary tract infections in hospital North

America. J. Infect. Dis. Yo; co.1Y,

Jonson, S.J., V.L. Reill and B.K. Henry.) 2%+, Prevention of catheter
associated urinary tract infections with silver oxide coated

urinary catheter. J. Clin. Microb. Infect. Dis. Y1Y(®):)¢o-

\On.

Joshi, S.G, G.M. Litak and V.S. Nevadkar. Y+ Y. Multidrug resistant
Acinetobacter baumannii isolates from a teaching hospital.

J. Infect. Chem. 3(Y): YAY-4+,

\ ¢



References

Judith, L.B. Y441, Urinary tract infection in elderly. J. Am. Sc. Cons.

Pharm. Y¢(V)): Avo-1 9,

Jukka, A., S. Flower and J. Susan. Y442, Multiresistant in Staphylococcus

species in bacterial prostatitis. J. Drugs. Y «: YYY-YA,

Kalpana, B., P.D. Pater and C.M. Henry. Y::°,  Diagnosis and

treatment of prostatitis. J. Am. Pharm. YY (1): 1e-V1,

Kaplan, S., R.B. Reis and S.G. Stefilamin. Y+ +. Detrusor contraction
duration may predicate response therapy for lower urinary

tract symptoms. J. Eur Urol. Colombia. Presbyterian Med.

Cent. YY(Y): YV ey,

Karlowsky, A.J., D.C. Dragh and M.E. Jones. Y::Y. Antimicrobial
susceptibility among clinical isolates Pseudomonas
aeruginosa and Acinetobacter baumannii from hospitalized

patients in the United States. J. Antimicrob. Agents. Chem.

£V: YTAYZAA,

Kathy, R.M. Y+ +£, Benign prostatitic hyperplasia. J. Am. Clin. Urol.

oo(i): 0¢.. ",

Khan, A.R. and M.N. James. Y43A. Molecular mechanism conversion
of zymogens to active proteolytic enzymes. J. Meth.

Enzymol. Y Y: AV,




References

Khon, A.F. and A.H. Lue. Y+ + £, Plasmid- mediated multiple antibiotic
resistances in Proteus mirabilis isolated from patients with

urinary tract infection. J. Med. Moitl. Y: 234A-T .Y,

Klligore, D., K.L. March and B.J. Blance. Y+«+£¢. Risk factors for
community—acquired ciprofloxacin resistant E.coli urinary

tract infection. J. Ann. Pharm. YA(Y): YY¢A-oY,

Knapp, J.S. Y3AA Identification of Niesseria and related species. Clin.

Microb. Rev.); €)oY,

Kohnen, D.W. and A.N. Drach. Y4VY4, Patterns of inflammation in
Prostatic hyperplasia: Histological and Bacteriological

study. J. Urol. YY):Veo 1Y,

Kolar, M., R. Pantucek, J. Bardon and J. Vagnerova. Y+ Y. Occurance
of antibiotic-resistant bacterial strains isolated in Poulty. J.

Hosp. Infect. Yo()«): YVE-¢€ o,

Konino, M.H. Y442, Nosocomial infections caused by MRSA in Japan.

J. Infect. Dis.): ¥ +-9,

Kouda, Z.D., A.L. Jiamsa and O.E. Roman. %34, Manual biology of

infectious disease. Merk and Vincentin. YV ed. PP: YYed.

T,
Krieger, J.N. Y33A, Prokaryotic DNA sequences in patients with

chronic idiopathic prostatitis. J. Clin Microb. Y&: YYY+-YA,

AR



References

Kriger, J.N. and L.A. McGonagle. Y3A4%, Diagnosis and interpretation
of microbiological findings for evaluation of chronic

Prostatitis. J. Urol. ¢0:Ye1.1¢,

Lammers, R.L., A.L. Komarof and B.L. Baily. Y+ ). Comparison of test
characteristics of urine dipstick and urinanalysis a various

test cut off points. J. Ann. Emerg. Med. YA: ©.0.03Y,

Leblebiciglu, H. and S. Esen. Y+ +Y. Hospital urinary tract infections in

Turky. J. Hosp. Infect. eY(¥): YY V-3 o,
Lee, J.C. Y+ + +. Microbiology of prostate. J. Clin. Dis. (}): Ye4-1Y,

Lepor, F.G. Y3434, Serum prostatic specific antigen as a predicator of

prostate volume in men with benign prostatic hyperplasia.

J. Urol. oY;0AY_AQ,

Lept, A.H. and L.G. Miller; Y+ +). Empirical therapy of uncomplicated
urinary tract infection: Asian and Cost analysis. J. Clin.

Infect. Dis. YY;1Yo-Y),

Ligx, S., H. Zahae, C.V. Lockate and C.B. Drachn. Y+ + Y, Visualization of
Proteus mirabilis within the matrix of urease-induced
bladder stones during experimental urinary tract infection.

J. infect. Immun.V+: YAQ-9¢,



References

Lilja, H. Y33A, Akallikarein-like serium protease in prostatitic fluid

cleaves the predominant vesicle protein. J. Clin. Invest.

VI A94-Y ALY

Lim, K.B., M.C. Wong and T.K. Fook. Y+« £, Transurethral resection of

prostate. Ann Acad Med Singapore. YY: Yve.-4,

Lipsky, B.X. Y+ Y. Prostatitis and urinary tract infection in men. J.

Am. Med. Urol. Y+ (Y): YYV-Y¢,

Logie, J.W., G.M. Clifford and R.D. Farmer. Y+ ). Lower urinary tract

symptoms in benign Prostatic hyperplasia. J. Eur. Urol.

YA(F):EY-£Y,

Lopez, P.G. and D.G. Bostwick. Y44+, Prostatitis. J. Chruchill-Prostate.

AYEY,

Lukacs, B. Y+ +°, Treatment of benign prostatic hyperplasi and lower

urinary tract symptoms. J. Urol. YY(£): €¢-V,

MacFaddin, J.F. Y+« +. Biochemical test for identification of medical

bacteria. ¥™ed. Williams and Wilkins- Baltimor.PP:Y¥Y)-¢« .

Maeda, H. and T. Yamamoto. Y241, Pathogenic mechanisms induced
by microbial proteases in microbial infection. Artic. Biol.

Chem. Hop. Seyler. YYV(€): YYV-Y1,



References

Magnus, A., T. Jonsson, B. Sara, E. Brigta and A. Frohom. Y« ‘¢,
Semenogelins | and Il bind zinc and regulate the activity of

prostate-specific antigen. J. Bioch. Inter. Pub. £€°:Y¢&Y¢,

Marco, C.A. and K.G. Parker. Y44V, Antimicrobial resistance among
organisms causing urinary tract infections. Acad. Emerg.

Med. ¢: Yoe-T o,

Mark, A.D., C. James and M. Linear. Y+ +°, Update on the treatment

of benign prostatitic hyperplasia. J. Formulary. ¢+ (¥): ©+-

1,

Marmar, J.L., S.K. Praiss and T.J. Benedictis. Y3Y°. Semen zinc levels
in infertile and postvasectomy patients and patients with

prostatitis. J. Fertil. Steril. Y1:).oV-1Y,

Marre, Z.A. and Y.L. Schulz. Y3AA_ In vitro activity of methicillin
and amoxicillin-clavulanic acid against strains of
Escherichia coli producing TEM-), OXA-) and chromosomal

B-lactamases. J.Microb.YA:Y1Y.- e,

Martinez, F.C., R.W. Kindrack and T.A. Stamey. Ydd¢  Effect of
prophylactic low dose of cephalexin on fecal and vaginal

bacteria. J. Drugs. YYY: 44¢,

Marty, J.J, R.S. Robert and F.A. Jone. Y+ ++. Type )pilus-mediated

bacterial invasion of bladder cells. J. Embo. Bact. Y4(Y):

YALY,

R



References

McNeal, J. Y44+, Pathology of benign Prostatic hyperplasia: Insight

into etiology. J. Am. Clin. Path. AT(YV): £VVY-AT,

Mears, E.M. Y44V, Diagnosis and treatment of acute and chronic

prostatitis. J. Inf. Dis. Clin. N. Am. ©1 (©): Aeo,

Mehdie, M.S. Y+« Local immunity in pyuria patients. Thesis.

College of Scince, Babylon University. Iraq.

Micheal, S.B., G.L. Gus and C.J. Burke. Y+ Y. Proteus infections.

J. Mind. Med. YY1 (£): YIo-VA,

Miller, A. Y4437, Benign Prostatic hyperplasia. Alt Med Rev. Y£¢(): YA-
Yo,

Miniatis, T., E. Fretsh, and J. Sambroale. Y3AY, Molecular cloninig.
Lalaboratory manual. Cold Spring Harbour Laboratory. New

York. PP: ©07-AV,

Mittal, B.V., F.K. Amin and S.G. Kiner. Y4A%, Spectrum of histological

lesion in YA® consecutive prostatic specimens. J. Clin. Med.

Yo.yovoTy,

Moellering, G.F., D.J. Green and H.L. Stare. Y« Y. Staphylococci as

uropathogens-frequency of isolation in hospitalized




References

Moland,

patients and sensitivity to antimicrobial agents. J. Ann.

Urol. Paris. Y1(2): Y&V,

E.S, N.D. Hanson, V.L. Herrera and J.A. Black. Y:'Y.
Plasmid - mediated carbapenem - hydrolysing-B-lactamase in

Klebsialla pneumoniae isolates. J. Antimicrob. Chem. @): V) )-

V¢

Morten, A.K. Y+ ¢ UTlin elderly male.J. Eur. Urol. YY: Y¢o.-1o,

Murry, P.R., K.S. Rosental and M.A. Kabayshi. Y++Y. Medical

Microbiology. ¢™ed. S.T. Louis Mosby. PP: Y11-A+.

Naber, K.G., A.M. Adam, and P.R. Ehrich. Y+ 2, Guideline of urinary

tract infections and male genital tract infections. J. Eur.

Urol. &+ (€): 11-4+,

Nabert, C.B., R.N. Jones and K.A. Gorden. Y::£&.  Susceptibility

Narayan,

patterns of orally admininstrered antimicrobials among
urinary tract infection pathogens from hospitalized

patients in North America. J. Diag. Microb. Infect. Dis.

£0(£): YAo¥ Y,

P. and T. Moon. Y:«:Y. long term safety of
tamsulosin  for the treatment of benign benign

Prostatic hyperplasia. J. Urol. YV +(3): €¢3A-Y .Y,




References

Neal, D.E., M.B. Kaack, E.N. Fussell and J.A. Roberts. Y44Y, Changes in

seminal fluid zinc during experimental prostatitis. J. Urol.

Res. YY:VY-¢,

Nebreda, T., L. Munoza and A. Garcia.'94¢. Incidence and
characteristics of urinary tract infections caused by

Corynebacterium Urealyticum. J. Eur. Infect. Dis. YY: 1+ «-¢,

Nickel, J.C. Y+ ++. Chronic prostatitis: An infectious disease. J. Infec.

Urol. YY: Y)-YA,

Nickel, J.C. and JW. Costeron. Y33Y. Coagulase-negative

Staphylococcus in chronic prostatitis. J. Urol. Y &V:YaA-£.

Novick, R.P. Y+::Y. Autoinduction and signal transduction in the

regulation of Staphylococcus virulence. J. Mol. Microb. Y1:

FALRLY

Ohi, A.F.,, D.H. Frank and G.L. Louse.'1%¢, Immunological

consequences of aging. NIH Guide. Y°0(©):2V-) .Y,

Parrish, R.F, E.P. Pernitt and W.R. Fair. Y3AY, Evidence against zinc
binding peptide in pilocarpine stimulated. J. Am.

Histochem. ©7: YYY-Y.,

Passador, L.C., J.M. Cook, L.S. Rust B.H. Lewiski and M.J. Cambello.

V44Y. Expression of Pseudomonase aeruginosa virulence




References

genes requires cell-to-cell communication. J. Bact. Infect.

YT (€)1 YV-T

Patrick, C., P.C. Walsh., B. Alan. A. Thomas., E.D. Vaughan and M.D.

Stamy.)33Y, Campbell’s Urology. Y™ ed, W.B. Saunders

Company. New York. PP: A+V-Y+ Yo,

Paul, L.S., A. Shanone, G. French and I. Philips. Y442, Incidence and
mechanism of resistance to the combination of amoxicillin
and clavulanic acid in Escherichia coli. ). Antimicrob. Agents

Chem. Ya())): YEVA-AY,

Paulson, D.F., N.R. Zinner and M.l. Resnick. Y3AT,
Comparison of cephalexin and minocycline in the
treatment of chronic bacterial Prostatitis. J. Urol. YV:

FVA_AY.

Pellegr, B.G., C.H. Martin and N.L. Benet. Y:+£¢ Increased

permeability and bacterial translocation in Pseudomonase

induced sepsis. J.Crit. Care. Med. YA(Y):YoV-11,




References

Penny, C.A. and R.B. Huddy. Y31V, Phosphatase reaction of

Coagulase-negative Staphylococci and Micrococci. ). Path.

Bact. AY:TAC_AA,

Peter, G.S. and H.L. Beth. Y.+, Effect of zinc-reversible growth
inhibitory activity in human empyema fluid on antibiotic

microbicidal activity. J. Antimicrob. Agents. Chem. ££()):

YYa-£Y.

Pinaki, R.D., F.L. Renaldo and R.T. Navarro. Y-::Y. Functionas
comparison of serine protease autotransporters of

Enterobacteriaceae. J. Infect. Immun.Y+ (Y Y): VY03 Y,

Pitout, J.D., K.S. Thomson, C.C. Sandra and N.D. Hanson. Y39A,
Plasmid-mediated resistance to extended spectrum
cephalosporins among Enterobacter aeregenes strains. J.

Antimicrob. Agents. Chem. £¢Y: 2471+,

Plotti, F., M.C. Medici and A.G. Alinovi. Y3A¢, |solation of Chlamydia
Trachomatis from prostatic cells in patients affected by

non acute a bacterial prostatitis. J. Urol. YY£(¥): 471)-Y,

Podschun, R. and U. Ullmann. Y33A, Klebsiella species as
nosocomial pathogens: Epidemiology, Taxonomy and

Pathogenicity. J. Clin. Microb. Y)(Y): eA3-7.Y,




References

Pollack, M., J.E. Bennet and R.O. Doline. Y+« +. Principles and practice

of infectios Disease. Churchill Living stone. NewYork. °th

ed .PP:YTY (oYY,

Rachid, S.A., V.M. Witte and J.Z. Hacker. Y+ + +. Effect of subinhbitory
antibiotic concentration on Intracellular adhesion
expression in biofilm-forming Staphylococcus epidermidis.).

Antmicrob. Agents. YY: Yoo,

Raksha, H., R.S. Macadin and F.L. Sinivasa. Y+*Y. Occurance and
characterisation of uropathogenic E.coli in urinary tract

infections. Indian. J. Med. Microb.Y) (Y):) Y-V,

Raksha, R., M. Jone, F. Cappello and S. Garicia. Y+ Y. Comparative
analysis of the roles surface proteases enzymes in virulent

Stphylococcus strains. J. Infect. Dis. ©7: Y YV &-¢+,

Reed, M.J. and S.R. Stich. Y4VYVY. The uptake of testosterone and zinc
in vitro by the human benign prostatic hypertrophic

prostate. J. Endocrin. °A: €.0,

Reiger, P. and R. Ruimy. Y34e, Corynebacterium seminale species

associated with genital infections in male patients. J. Clin.

Microb. YY(3): YY&¢-£9,

Riemon, C.E. Y3A3, Ciprofloxacin in the management of

complicated urinary tract infection including prostatitis. J. Am.

Med. AV:1Y-A,




References

Riger, B.D. Y-:+«£{, Multiresistant Corynebacterium group DY in

bacteruria. J. Hosp. Infect. YV()): €Y¢,

Roberry, J.A., K.L. Scott and E.T. Joe. Y443V, Epitops of the P-fimbrial

adhesion of E.coli causes of urinary tract infection. J. Urol.

VOA(R): ) VY

Roberts, M.C. Y344A, Prevalence of physician assigned diagnosis of
prostatitis: Country study of urinary tract symptoms and

health status among men. J. Urol. YoVY(2): YeVA,

Robin, D. Y::°  Glycopeptide-resistant Enterococci: Clincal

prespectives division of infectios disease. J. Infect. Dis. ¢¢:

\YYoo,

Roehborn, C.G and J.D. McConnell. Y+ Y. Epidemiology and Etiology

of benign Prostatic hyperplasia. J. Clin. Urol. ¢o()Y): 1V,

Roger, S. and M. Kirby. Y+ + 2, Selecting long-term medical therapy for
BPH. Pract. Clin. Med. Cent. YV (¥): Y)Y &-V,

Romolo, G., L. Facep, M.A. Warcester and B. Gideon. Y+ * £. Complicated
urinary tract infection: Risk stratification, clinical evaluation
and evidence-based antibiotic therapy for out management.

Update. J. American Health Consultants. TA(Y+): YY.-V¢,

Vet




References

Ryan, M.B. and P.R.  Murray. Y33¢,  Prevalence  of
Corynebacterium Urealyticum in urine specimen

collected at university-affiliated medical center. J. Infect. Dis.

TV YYY

Saber, P.D. Y:+Y, Doxycycline in the treatment of bacterial

Prostatitis. J. Br. Urol. oV:¢Y-o,

Sakran, W., D. Miron and R. Halevy. Y+«+Y. Community acquired

urinary tract infection in Israel. J. Harefnahy. Y£Y: Y£d-0o¥Y,

Saldden, S.C.,, Y+++; Acommunity study of lower urinary tract

symptoms in old males. Asutralian J. Surg .V+(©): YYY-A,

Schaeffer, A.J. and F.S. Darras. Y44+, The efficacy of norfloxacin
in the treatment of chronic bacterial prostatitis refractory

to trimethoprim-sulfamethoxazole and/or carbencillin. J.

Urol. Y¢¢: 47..Y,

Schater, M.B. Y44¢,  The natural way to a healthy prostate and
prostatitis filesm. New Canaan Keats Publishing. J. Maine

Med. Assoc. £€4:44,

Schrier, R.W. and C.W. Gottschall. Y347, Disease of kidney. ed. (V)

PP: AVY-fo,




References

Senior, B.W. VY44A, Proteus, Morganella and Providencia.
Principles of bacteriology, Virology and Immunity. Edward

Arnold, London. A" ed. PP: £¢Y-0%,

Sohnle, G.P., V.G. Palan and B.L. Han. Y441, Resistance of zinc-
supplemented Candida Albicans yeast cells to the growth-

inhibitory effect of calprotectin. J. Infect. Dis. YVY): YYAAQ-
¢,

Spanu, T., F. Luzzaro and T. Perillig. Y++Y. Occurance of extended
spectrum  B-lactamases in  members of family

Enterobacteriaceae. J. Antimicrob. Agents. Chem.¢7:)41-

YooY,

Spencer, D. Y+ ¢, Urinalysis, a professional development Resources.

J. Med. Urol. Texas. £2(°):Y¢.-00,

Stamm, W.E. and T.M. Hooth. Y34Y, Management of

Urinary tract infection in adults. J. Eng. Med. Y&(A):)YYA-
Ye

Steele, G.S., M.P. Sullivan, D.J. Sleep and S.V. Yallasv. Y««-,
Combination of symptoms score, flow rate and prostate

volume in bladder out flow obstruction. J. Urol. Y1£(Y):

YEiA,




References

Stimac, G.D., A.N. Zagreband and M.A. Gorica. Y+ ). New prospect

for chronic prostatitis. J. Acta. Clin. Croat. Urol. €+(Y):)+4-
Y

Strandberg, J.D. Y:++.Comparative pathology of benign Prostatic
hyperplasia. In: Leper Hgedd. Prostatic Disease.

Philadelphia, W.B Sanders. YVY(1): YY4-¢Y,

Suareze, S.H., N.K. Hellin, L. Epsian and D.H. Vil. Y+« Y, Urinary tract
infections caused by Corynebacterium Urealyticum in a

dog. J. Small. Anim. Pract. ¢Y:Y44.-Y. Y,

Sunil, K.A., J.M. Choe, A.M. Frank, J.S. Wolf, and F.C. Talavera. Y+« ¢,

Chronic bacterial prostatitis. J. Med. Urol. Medical College
.Ohio. VY (Y):) YY-¥Y,

Svanborg, A.D., B.G. Alin and F.H. Plotti. Y%31, Bacterial
adherence and mucosal cytokine responses: Responses

and transmembrane signaling. J. Ann. N. Acadsia.

YAY() ) VY,

Svenson, S.B, K.M. Moris and V.A. Brunner. )3AY, P-fimbria of

pylonephritis genic Escherichia coli. ). Infect. Dis.

VYY),

Tanner, M.A., S.D. Shoskes and A.P. Shadie. Y144, Prevalence of

Corynebacterium )Y1sRA sequences in patients with




References

bacterial and a bacterial prostatitis. J. Clin. Microb. Y1:

YY$6.¢9.

Tenover, F.C., S.T. Jame and R.P. Gaynes. Y+ +°, The epidemiology of

Staphylococcus infections. J. Am. Sc. Microb. Y£:¢1£-YY,

Thomas, J.G.; Y+ +°, Clinical evidence of chronic prostatitis: Clinical
evidence concise a publication of BMJ Publishing group. J.

Am. Fam. Phys. VY (¥):¢YY-¢o,

Thomson, C.J. and S.G. Amyes. Y34Y, Selection of variants of TEM-)
B-lactamase encoded by a plasmid of clinical origing with
increased resistance to [B-lactamase inhibitors. J.

Antimicrob. Chem. Y); leo.1¢,

Vanden, B.M. Y« -+ Infectious pathologies of prostate. Rev. Med.

Brux. French. Y «(€): YY4-Y),

Walsh, P.C., S.J. Berry and D.S. Coffey. Y4%..  Etiology and the
development of human benign Prostatic hyperplasia with

age. J. Clin. Urol. YYY(£): YVE-VA,

Warren, J.W. E.Y. Art, D.S. Chaffer and A.J. Stamm. Y+ ¢. Guidelines
for antimicrobial treatment of uncomplicated acute

bacterial cystitis and acute pylonephritis. J. Clin. Inf. Dis.

Y& VEo oA,



References

Weidner, A.M., E.D. Schiefen and H.G. Kraus. Y44), Microorganisms

from patients with chronic prostatitis. J. Infect. Y4: Y)4-

Yo,

Weinstein, J.T., M.K. Roe and J.A. Sanders. Y1491,  Resistant
Enterococci a prospective study of prevalence and factors

association with colonization. J. Infect. Cont. Hosp. Epidem.

YY(Y): ¥I-€,

Wiedeman, N., M.K. Kresken, F. Luding and H.G. Kleiber. Y33), The

epidemiology of B-lactamases. J. Antimicrob. Chem. Y ¢(Y):

VoYY

Woolth, S., R.T. Pels and D.H. Bory. ‘A3, Dipstick
Urinanalysis screening of a symptomatic adults for urinary

disorder.J. Am. Urol.Y1Y (YY¥):YYYo,

Yu, V.L., T.C., Merrigan and S.L. Barrier. Y244, Antimicrobial therapy and Vaccines. J.
Williams and Wilkins. YY) Y- Y.,

Zahac, L., U. Mady, Y. Lig and Y. Yu. Y'Y, The states of drug
resistance and amp C gene expression in Enterobacter

cloacae. J. Chine. Med. YY1: YY £V,

Zeiler, H. J., and K. Grohe. Y34A¢, In vitro and in vivo activity of

ciprofloxacin.J.Eur. Clin.Microb.Y: YY4-Y¢Y,



References

Zerovs, A.K. and M.J. Foch. Y+«+Y. Changes in susceptibility to
flouroquinilones use in treatment of selected pathogens in

USA. J. Hosp. Infect. Dis. YV()Y): Y1EY-A,

Zhang, Y., R. Six and D. Yang. Y« Y. Comparison of genomes between
Staphylococcus epidermidis and Staphylococcus aureus.

Chine. Clin. Hum. Gen. Cent. ¢0; Y¢-¢ .+,



