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Summary. The value of biochemical examination of post-
prostatic massage (VB3) urine samples has been investigated.
Measurement of zinc levels provides a good marker of pro-
static secretory function. In the absence of prostatic car-
cinoma findings of = 100 ug zinc in VB3 urines is strong
evidence (2% false negatives) of an absence of infectious or
inflammatory prostatic disease. Less than 40 ug of zinc is
suggestive (14% false positives) of prostatitis. There is little
need to consider the endogenous urinary zinc levels. This
simple test should be of particular value in cases where an
expressed prostatic secretion is not obtained (about 40% of
this series of patients), when it would be a valuable adjunct
to cytological and bacteriological examination of split urine
samples.
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Introduction

Bacteriological and cytological examination of expressed
prostatic secretion (EPS) and voided bladder urine samples
(VBI1, VB2 and VB3) are of great importance in the diag-
nosis and management of prostatitis patients [2, 3, 8]. Bio-
chemical examination of the EPS has also been shown to be
of value, particularly the raised pH and lowered zinc and
citric acid concentration associated with inflammatory
disease [1, 4, 6]. In many cases prostatic massage fails to
elicit an EPS sample of sufficient volume for any or all of
these tests to be performed. This paper examines the po-
tential for biochemical examination of VB3 samples to give
indirect evidence of the secretory function of the prostate.

Many constituents of the EPS are good indicators of
prostatic secretory capacity, with a diagnostic value [6, 7].
In order to be useful as a marker of prostatic function in
urine any such constituent should fulfil the following con-
ditions. It must be present in the EPS in very much greater
concentrations than in urine, the assay method must be

capable of detecting the component at much lower concen-
trations than found in the EPS and there must be no inter-
ference in the estimate by urine. Zinc fulfils all these re-
quirements and in addition is stable, easing problems of
sample handling and storage. Of seven prostatic secretion
constituents investigated zinc and citric acid were the best
indicators of secretory function [5]. Zinc therefore appears
to be the marker of choice.

There are four factors which will influence the amount
of zinc recovered in VB3 urines. The concentration of zinc
in the EPS, the volume of EPS flushed out by the urine,
the endogenous urinary zinc concentration and the volume
of the VB3. In order to evaluate the usefulness of VB3 zinc
measurements we must consider whether the volume of
EPS flushed out falls into a sufficiently narrow range and
whether the amount of endogenous urinary zinc need be
taken into account. Similar considerations also apply to the
measurement of bacteria and leucocytes in VB3 urines and
presumed to be prostatic in origin.

Materials and Methods

Collection of samples: Initial and midstream urine samples (VB1
and VB2) were obtained, followed shortly by prostatic massage and
collection of any expressed prostatic secretion (EPS). A post mas-
sage urine (VB3) was then passed. The volume of the urine samples
was noted and aliquots taken for routine bacteriological, cytological
and biochemical analysis.

Biochemical Analysis. Methods for EPS analysis are fully described
elsewhere [S]. Urinary zinc was measured by atomic absorption
spectroscopy (Pye-Unicam SP192, sensitivity 0.009 pg/ml). Samp-
les were measured undiluted, or were diluted with 0.1 M HNOj5 as
required to give concentrations in the range 0—1.0 ug/ml. The re-
covery of added zinc to urine was 95% and the coefficient of varia-
tion was about 5%.

Classification of Patients. The patients were classified on the basis
of history, clinical findings, histology and bacteriological and cyto-
logical examination or urine samples (and EPS samples when avail-
able). They were divided into three groups. 1) Prostatitis (P), with
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Fig. 1. The distribution of endogenous urinary zinc found in VB3
urine samples
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Fig. 2. The distribution of volumes of EPS contained in VB3 urine
samples

clear evidence of infectious or inflammatory prostatic disease. 2)
Non-prostatitis (NP), absence of infectious or inflammatory pros-
tatic disease or carcinoma. This group comprised those with apparent-
1y healthy prostates, BPH patients and prostatodynia cases (defined
in [6]). 3) Resolving Prostatitis (RP), with evidence of a recent, but
not completely subsided episode of prostatitis. When EPS samples
were available this group was subdivided according to whether or
not the EPS had returned to normal. The criteria used were, for
samples returned to normal, a pH of < 6.8 or a pH of 7.1 with either
zinc > 0.325 mg/ml (> 5 mM) or citric acid > 75 mM or both.
These samples are referred to as RP (“NP”). Continued abnormal
prostatic secretory function (RP (*P”)) was defined as pH > 7.4 or
pH 7.1 with either < 0.130 mg/ml of zinc (< 2 mM) or citric acid
< 45 mM or both. Justification for the choice of these values is
given in [6].

Mann Whitney U tests were used for statistical evaluation of the
results.

Results

Endogenous Urinary Zinc. Comparison of the zinc concen-
tration in VBI and VB2 samples showed no significant dif-
ference (mean values 0.355 and 0.358 ug/ml respectively,
p > 0.6, n = 118). The endogenous urinary zinc concentra-
tion of each VB3 was taken to be the mean of its corres-
ponding VBl and VB2 values. The amount of endogenous
zinc in the VB3 could then be calculated. The median value
was 9.90 ug, with a range of 0.8—110 ug (n = 118). The
distribution of values is shown in Fig. 1.

Volume of EPS Flushed Out by VB3. This could only be
estimated when an EPS sample was obtained of sufficient
volume for a zinc determination to be made. We had 44

4 Fig. 3. The amount of zinc found in VB3 urines (total and prostatic-

only). NP, non-prostatitis; P, prostatitis



Table 1. The zinc content of VB3 urines
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Condition Total zinc Less endogenous zinc

n median (pg)  range (ug) p n median (ug) range (ug) p
NP 98 110 4-989 47 91 0-620
P 39 36 2-278 <0.001 23 15 0-208 < 0.001
RP 58 56 5-894 0.02 32 51 0-504 >0.1
RP (“NP”) 20 116 15-894 >0.1 13 79 13-504 >0.1
RP (“P”) 6 15 5-32 < 0.001 1 0 - -

NP = non prostatitis, P = prostatitis, RP = resolving prostatitis, RP (“NP") = resolving prostatitis (normal EPS), RP (“P”’) = resolving prosta-

titis (abnormal EPS)

Table 2. The effect of choosing different cut-off values of VB3 zinc in distinguishing prostatitis and non-prostatitis

Samples? Cut-off Total Zinc Less Endogenous Zinc
considered values (ug)
n False + ve False — ve n False + ve False — ve
100 137 32% 2% 70 36% 3%
NP 75 137 27% 4% 70 29% 3%
P 50 137 18% 6% 70 19% 3%
40 137 14% 10% 70 16% 6%
100 26 31% 0% 14 50% 0%
RP (“NP”) 75 26 27% 0% 14 43% 0%
RP (“P) 50 26 19% 0% 14 36% 0%
40 26 12% 0% 14 29% 0%
NP 100 163 32% 2% 84 38% 2%
P 75 163 27% 3% 84 31% 2%
RP (“NP”) 50 163 18% 5% 84 21% 2%
RP (“P™) 40 163 13% 9% 84 18% 5%

8 NP = non-prostatitis, P = prostatitis, RP (“NP”) = resolving prostatitis (normal EPS), RP (“P”) = resolving prostatitis (abnormal EPS)

such samples. The median volume was 0.285 ml and the
range was 0.006 to 1.65 ml. The distribution of values is
shown in Fig. 2. These values were calculated assuming that
all the VB3 zinc originated from the prostate. In the 12
cases where VB1 or VB2 samples were available to calculate
the endogenous VB3 zinc the mean decrease in the cal-
culated volume of EPS was only 0.038 ml.

VB3 Zinc. 195 VB3 samples obtained from patients attend-
ing urology clinics are considered here. In 38% of these
cases no EPS was obtained. 98 samples were from patients
without prostatitis or carcinoma, 39 from men with prosta-
titis and 58 from resolving prostatitis cases. The values of
total VB3 zinc for the prostatitis and non prostatitis groups
are presented in Fig. 3, also shown are the values obtained
after subtraction of the endogenous VB3 zinc, when avail-
able. Details of these results together with those of the re-
solving prostatitis patients are given in Table 1. The num-
bers of false positives and negatives using different cut-off
values are considered in Table 2.

It was also noted that the zinc content of VB3 urines
from carcinoma patients was consistently low (96% of cases

contained < 100 ug). This will be considered in a separate
communication.

Discussion

The pre-prostatic massage urinary zinc levels are similar to
those reported elsewhere for healthy individuals [9]and more
than a thousand times less than the concentration of zinc
found in normal EPS [5]. 81% of the VB3’s contained < 20
ug of endogenous zinc. When more than this was found it
was attributable, almost equally, to comparatively high
urinary zinc concentrations (= 0.75 ug/ml) or comparative-
ly large VB3 volumes (= 50 ml), or both.

In order for the VB3 samples to be perfectly representa-
tive of the prostatic secretion they should all contain the
same volumes of EPS. This clearly will not be the case, but
Fig. 2 shows that two thirds of the samples contained
< 0.4 ml of EPS and that large volumes are much less fre-
quent. It is evident from this that VB3 samples containing
low volumes of EPS with normal to high zinc concentra-
tions may not be easily distinguishable from VB3’s con-
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taining about average volumes of EPS with low zinc concen-
trations. However, there are likely to be many fewer cases of
confusion between VB3’s containing large volumes of EPS
low in zinc and VB3’s with average volumes of EPS and
normal zinc concentrations. Despite these limitations our
results demonstrate that zinc determinations of VB3 urines
can be diagnostically useful.

Figure 3 and Table 1 show that, as expected, the zinc
content of VB3 urines from prostatitis patients is signifi-
cantly lower than most of those without prostatitis. Taking
into account the endogenous VB3 zinc does not affect this
conclusion. Table 2 shows the effect of choosing different
cut-off values for distinguishing these two groups, indicat-
ing that VB3 samples containing 100 ug of zinc are very
unlikely to come from patients suffering from prostatitis.
Values of < 40 ug are suggestive of abnormal prostatic
secretory function, which is evidence of infectious or in-
flammatory prostatic disease. Again, taking into account
endogenous zinc does not greatly affect these conclusions.
However, if VB1 or VB2 samples were routinely available
then further experience might suggest slightly lower cut-off
values. The main value of measuring the endogenous urinary
zinc lies in identifying patients with raised urinary zinc
levels. This condition may arise in nephrosis, post alcoholic
hepatic cirrhosis and hepatic porphyria [9].

The resolving prostatitis group falls roughly between the
non-prostatitis and prostatitis groups (Table 1). When other
evidence was available to classify the EPS of these patients
it was clear that a return of normal prostatic secretory ac-
tivity was frequently associated with > 100 ug of zinc in
the VB3 (Table 2). Thus this test can provide an indication
of a patients response to treatment.

In conclusion, it is clear that the measurement of the
zinc content of VB3 urines would be a useful member of
the battery of tests available to the urological clinician. It
would be particularly useful when little or no EPS is ob-
tained (about 40% of this series of patients), being a valu-
able adjunct to the bacteriological and cytological examina-

tion of VB3 samples. A finding of > 100 ug of zinc would
be very strong evidence that the patient was not suffering
from inflammatory prostatic disease. In such cases there
should be no need for an early return of the patient for
another attempt to obtain an EPS sample.
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