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Abstract

We investigated the expression of heat shock protein (HSP) 70 and its mRNAs during ischemia—reperfusion in the rat prostate. Eight-
week-old rats were divided into six groups: a control group, a 30-min ischemia group, and 30-min ischemia + 30-min, 60-min, 1-day, and 1-
week reperfusion groups (groups A, B, C, D, E, and F, respectively). In vivo real-time blood flow and HSP 70-1 and 70-2 mRNAs and
proteins in the prostate were measured using laser Doppler flow meter, real-time polymerase chain reaction (PCR) and enzyme-linked
immunosorbent assay (ELISA) methods, respectively. Clamping of the aorta decreased blood flow to 10% of the basal level. The expressions
of HSP 70-1/2 mRNAs increased in groups B, C, and D, and decreased in groups E and F. The expression of HSP 70 proteins was increased
after a short interval of increase in their mRNAs. Our data indicated that the expressions of HSP 70 proteins and their mRNAs are

dramatically changed during ischemia—reperfusion in the rat prostate.

© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Although benign prostate hyperplasia is common in el-
derly males, its etiology and clinical symptoms are not fully
understood (MacConnell, 1998). The clinical manifestations
of benign prostate hyperplasia are thought to be primarily due
to bladder neck obstruction, which may be caused by com-
pression of the prostatic urethra (Lepor and Machi, 1993;
MacConnell, 1998). However, the mechanisms of bladder
neck obstruction remain unclear. Moreover, studies have
shown a poor correlation between clinical symptoms of the
lower urinary tract and either prostate volume or histological
prevalence of prostate hyperplasia (Dorflinger et al., 1988;
Bosh et al., 1995). Recently, a correlation was demonstrated
among prostatic fibrosis, urinary flow impairment and in-
creased postvoid residual urine (Bercovich et al., 1999).
Some studies have revealed that the prostate depends on
androgens for its structural and functional integrity. Adren-
ergic steroids regulate prostate size by repressing prostate cell
apoptosis and stimulating prostate cell proliferation (Peters
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and Walsh, 1987). Shabsigh et al. (1998) demonstrated that
castration results in a rapid and significant reduction of blood
flow to the mature rat ventral prostate gland and an increase in
the apoptosis of epithelial cells. In a related study, transient
ischemia was shown to induce apoptosis in the rat ventral
prostate (Lekas et al., 1999). Moreover, prostatic infarction
has been reported to be significantly increased in patients
with acute urinary retention (Strrachan et al., 1993). These
reports suggest that blood flow and ischemia—reperfusion
play an important role in the normal functioning of the
prostate. Heat shock proteins (HSP) are induced by many
physiological stressors and are thought to be critical in
conferring this protection. Both heat stress and ischemia—
reperfusion cause extensive cytoskeletal and mitochondrial
damages and uncoupling of oxidative phosphorylation. Heat
shock proteins, a diverse family of inducible and constitutive
stress proteins, are thought to limit injury and accelerate
recovery by refolding disrupt red proteins and preventing
deleterious peptide interaction (Hunt and Morimoto, 1985;
Leung et al., 1990). In mammalian cells, the inducible 70-
kDa heat shock protein (HSP 70) is the most abundant heat
shock protein and most closely linked to cytoprotection from
a variety of dangerous events such as thermal injury or
ischemia—reperfusion injury (Hunt and Morimoto, 1985;
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Leung et al., 1990). In both rats and humans, heat shock
protein 70 is encoded by two genes that differ only in the 3'-
untranslated region. This similarity between these genes,
HSP 70-1 and HSP 70-2, which encode identical proteins,
is exceptional. The fact that two genes encode identical
proteins may be due to a need to express the same protein
under different circumstances (Walter et al., 1994; Akcetin et
al., 1999). The present study was undertaken to investigate
the effect of ischemia—reperfusion on the biochemical and
pharmacological characteristics of heat shock protein 70-1
and 70-2 mRNAs, and heat shock protein 70 protein levels in
the rat prostate.

2. Materials and methods
2.1. Production of the animal model

All animal experiments were performed in accordance
with the guidelines set by the Tottori University Committee
for Animal Experimentation. In the genetic and biochemical
studies, 8-week-old male Wistar rats were divided into six
groups: a control group, a 30-min ischemia group, and 30-
min ischemia+30-min, 60-min, 1-day, or 1-week reperfu-
sion groups (groups A, B, C, D, E, and F, respectively). The
prostates were subjected to ischemia—reperfusion by means
of a previously described method with a minor modification
(Saito et al., 1998; Saito and Miyagawa, 1999). Under
pentobarbital anesthesia (50 mg/kg, ip), the abdominal aorta
was clamped just above its bifurcation using a small clip
(Sugita standard aneurysm clip; holding force 145 g; Miz-
uho Ikakogyo, Tokyo) for 30 min. Reperfusion of the
prostate was accomplished by removing the clip.

2.2. Measurement of blood flow in the prostate

Blood flow in the ventral rat prostate was measured with
a laser Doppler flow meter (BRL-100; Bioresearch, Nagoya,
Japan) as previously reported, with a minor modification
(Saito and Miyagawa, 1999, 2001). Briefly, under pento-
barbital anesthesia, the probe was attached to the ventral
prostate and used to measure blood flow before, during, and
after ischemia (30 min ischemia followed by 30 or 60 min
reperfusion). Blood flow data were expressed as a percent-
age of the basal level.

2.3. Tissue preparation
For genetic studies, the rest of the prostate was chopped,

frozen in liquid nitrogen, and stored at — 80 °C until used.
Heat shock protein 70-1/2 mRNAs in the experimental

bladder were measured by real-time polymerase chain
reaction (PCR) methods.

2.4. Real-time PCR (quantification of heat shock protein 70
mRNAs)

The RNA was purified by RNeasy Mini Kit (Quiagen,
Valencia, CA) according to the manufacturer’s instructions.
The reverse transcriptase (RT) mixture (30 pl) containing 2
ml of total RNA was made and incubated at 37 °C for 60 min
by a previously reported method (Ueta et al., 2003). One
milliliter of the mixture was used for real-time PCR. Real-
time PCR was carried out using a LightCycler thermal cycler
system with a Light Cycler SYBR Green I kit according to the
manufacturer’s instructions (Roche Diagnostics, Tokyo, Ja-
pan) (Wittwer et al., 1997). The following primers were used:
5'-TTTCTGGCTCTCAGGGTGTT-3' (forward) and 5'-
CTGTACACAGGGTGGCAGTG-3' (reverse) for heat
shock protein 70-1, and 5-GCTACAAGGCGGAGGACG-
3" (forward) and 5'-AGATCACACCTGGAGCGCC-3' (re-
verse) for heat shock protein 70-2. A total of 10 ml of solution
was used for the sample. The PCR products of heat shock
protein 70-1 and heat shock protein 70-2 were subcloned into
pGEM-T vectors, and the plasmids were amplified, purified,
and diluted for the standard curve. The specificity of the
reaction was confirmed by melting curve analysis and 2%
agarose gel electrophoresis. The following primers for the
beta actin gene were used as the internal standard and
analyzed by real-time PCR using the same RT mixture: 5'-
CCTCTATGCCAACACAGT-3" and 5 -AGCCACCAATC-
CACACAG-3 .

2.5. Measurement of heat shock protein 70 in the prostate

For biochemical studies, the rest of the bladder was
chopped, frozen in liquid nitrogen, and stored at — 80 °C
until used. The expression of heat shock protein 70 was
measured using a StressXpress HSP 70 enzyme-linked
immunosorbent assay (ELISA) kit (Stressgen Biotechnolo-
gies, Victoria, BC, Canada) according to the manufacturer’s
instructions.

2.6. Data analysis

Data on blood flow in the prostate were expressed as a
percentage of the control levels during ischemia—reperfu-
sion. The expressions of heat shock protein 70-1/2 mRNAs
were quantified according to the expression of beta actin
mRNAs in the experimental rat prostate. The expressions of
heat shock protein 70-1/2 mRNAs in the prostate were
compared to those of the controls using the following ratio:

Ratio of expression of heat shock protein 70-1/-2 mRNA (Group B — F)

__ Heat shock protein 70-1/-2 mRNA (Group B — F)/beta actin mRNA (Group B — F)

Heat shock protein 70-1/-2 mRNA (Group A)/beta actin mRNA (Group A)
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The expression of heat shock protein 70 was quantified
according to comparison of the protein concentrations.
Statistical comparison of differences between groups was
performed using analysis of variance and Fisher’s multi-
ple comparison test. Values of p<0.05 were considered to
indicate statistical significance.

2.7. Drugs and chemicals

A kit for colorimetric assay of HSP 70 was purchased
from Stressgen Biotechnologies (StressXpress HSP 70
ELISA kit). All other chemicals were available commer-
cially and of reagent grade.

3. Results
3.1. Measurement of blood flow in the prostate

Clamping of the rat abdominal aorta decreased blood
flow in the rat ventral prostate to 5—15% of the basal
level measured before clamping (Table 1). After removal
of the clip, the blood flow recovered to the basal level
within 5 min, and the recovered level was maintained for
60 min.

3.2. Measurement of heat shock protein mRNAs in the
prostate

Table 2 shows the expression of heat shock protein 70-
1/-2 mRNAs in the experimental rat prostates. The
expression of heat shock protein 70-1 mRNAs was
increased after the ischemia (4.33-fold) and was highest
in the group receiving 30 min of ischemia and 30 min of
reperfusion (8.69-fold). After 30 min of ischemia and 60
min of reperfusion, the expression of heat shock protein
70-1 mRNAs in the prostate returned to the level ob-
served after 30 min of ischemia. The expression of heat
shock protein 70-1 mRNAs after 1 day or 1 week of
reperfusion was similar to the level in the controls. The
expression of heat shock protein 70-2 mRNAs showed
the same trend as the expression of heat shock protein 70-
1 mRNAs during ischemia—reperfusion.

Table 1
Blood flow in the prostate during ischemia-reperfusion
Base Ischemia Reperfusion
30 min 60 min
100+ 0 11.5 +2.5% 1103 £11.5 98.6 £ 15.6

Rat prostates were subjected to the ischemia (30 min) and reperfusion (60
min) by clamping of the abdominal aorta. Data of blood flow were
expressed % of control levels. Data are mean + S.E.M. of 6—7 separate
determinations in each group.

* Significantly different from basal and reperfusion (30 and 60 min)
levels (p<0.05 is level of significance).

Table 2
Expression of heat shock protein 70-1 and heat shock protein 70-2 mRNAs
in the prostate

Groups HSP 70-1 HSP 70-2

A 1.00£+0 1.00£0

B 433 £0.70* 123 +£0.20

C 8.69 £ 1.54** 2.12 £ 0.30%**
D 3.96 + 1.80* 1.80 + 0.14%**
E 1.46 +£0.24 0.93+0.23

F 1.51+0.33 1.12+0.32

Prostates were prepared from rats immediately after the ischemia (30 min)
(B), ischemia-reperfusion (30 and 30 min) (C), ischemia-reperfusion (30
and 60 min) (C), ischemia-reperfusion (30 min and 1 day) (E), ischemia-
reperfusion (30 min and 1 week) (F) and controls (A). The expression of
HSP 70-1/-2 mRNAs in the prostate were compared to these of each
controls. Data are mean + S.E.M. of 57 separate determinations in each

group.

* Significantly different from A, C, E and F groups (p <0.05 is the level
of significance).

** Significantly different from the other groups (p <0.05 is the level of
significance).

**%* Significantly different from A, B, E, and F groups (p<0.05 is the
level of significance).

3.3. Measurement of heat shock protein 70 in the prostate

Table 3 shows the expression of heat shock protein
70 in the prostate during ischemia—reperfusion. The level
of heat shock protein 70 in the control prostates was
25.3 mg/g protein. The level of heat shock protein 70
after 30 min of ischemia (25.5 mg/g protein) was similar
to that in the controls. After 30 min of ischemia and 30
min of reperfusion, the level of heat shock protein 70 in
the prostate was significantly increased (40.3 mg/g pro-
tein), and was maintained at a similar level after 30 min
of ischemia and 60 min of reperfusion (42.3 mg/g
protein). The expression of heat shock protein 70 after
1 day or 1 week of reperfusion was almost identical to
the level in the controls (28.0 and 22.5 mg/g protein,
respectively).

Table 3
Expression of heat shock protein 70 in the prostate

Groups HSP 70 (mg/g protein)

253423
255405
403 £0.7*
423 +0.3*
33.0+0.9
22.5+0.7

mTmo QW >

Prostates were prepared from rats immediately after the ischemia (30 min)
(B), ischemia-reperfusion (30 and 30 min) (C), ischemia-reperfusion (30
and 60 min) (C), ischemia-reperfusion (30 min and 1 day) (E), ischemia-
reperfusion (30 min and 1 week) (F) and controls (A). Data are
mean + S.E.M. of 5—7 separate determinations in each group.

* Significantly different from A, B, E and F groups (p <0.05 is the level
of significance).
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4. Discussion

In this study, we demonstrated the expression of heat
shock protein 70 and its mRNAs during ischemia—
reperfusion in the rat prostate. Clamping of the aorta
decreased blood flow to approximately 5—15% of the
basal level measured before the clamping. In the control
group, expressions of heat shock protein 70-1/2 mRNAs
were detected. Expressions of heat shock protein 70-1
and 2 mRNAs increased in groups B, C, and D, and
decreased in groups E and F. The expression of heat
shock protein 70 was increased after a short interval of
the expression of their mRNAs (groups C and D). Both
the heat shock protein mRNAs and proteins were nor-
malized after 1 day of reperfusion. Our data indicated
that heat shock protein 70 mRNAs were increased
quickly and were decreased in a relatively early phase
of reperfusion. The protein levels of heat shock protein
70 were increased after a short interval of increase in
their mRNAs.

The prostate gland is an androgen-dependent organ that
requires testosterone for normal growth, development, dif-
ferentiation, and function (Peters and Walsh, 1987). Ische-
mia in the prostate is observed after castration (Shabsigh et
al., 1998). Recent studies have indicated the regulation of
vascular endothelial growth factor expression and decrease
blood flow through the rat ventral prostate after castration
(Shabsigh et al., 1998). Castration reduces the total volume
of blood vessels and endothelial cell in the rat prostate. The
decrease in blood flow has been shown to precede morpho-
logical changes in prostatic epithelial cells (Lekas et al.,
1999).

In 1970, Mostofi suggested the possible involvement of
atherosclerosis in the etiology of benign prostate hyperpla-
sia, because of the high prevalence of vascular risk factors in
the elderly male population. Spiro et al. (1974) reported that
85% of their patients had prostatic infarcts with acute
urinary retention and that only 3% had prostatic infarction
without acute urinary retention. These reports suggest that
prostatic infarction is often observed clinically, and that
ischemia and subsequent reperfusion may play an important
role in the pathology of the prostate. Kozlowski et al. (2001)
reported that chronic prostate ischemia leads to stromal
fibrosis, glandular cystic atrophy, and impaired smooth
muscle relaxation in the rabbit. Kazem et al. (2003) recently
reported that chronic ischemia alters prostate structure and
increases prostatic smooth muscle contraction. These data
suggest that ischemia and subsequent reperfusion induce
structural and functional alterations including fibrosis in the
prostate. On the other hand, Park et al. (1998) reported that
prostatic atrophy can be induced by infarction in rats and
that prostatic infarction has potential as a new therapeutic
strategy for the treatment of benign prostate hyperplasia.
Lekas et al. (1999) reported that transient and relative
ischemia induce apoptosis in the glandular epithelium in
the ventral prostate of rats.

In the present study, clamping of the aorta decreased
blood flow to 5—15% of the basal level measured before
clamping. After removal of the clip, the blood flow imme-
diately returned to the basal level. It is well known that the
laser Doppler method does not measure blood flow per se,
but rather the movement of the red blood cells. Nonetheless,
this movement of red blood cells has been well correlated to
blood flow, and thus is generally used for blood flow
measurement. The movement of blood flow during ische-
mia—reperfusion in the prostate is very similar to that in the
bladder, and our data were in agreement with the previous
report (Lekas et al., 1999; Saito and Miyagawa, 1999). In
the current manuscript, clamping the aorta induces only
partial ischemia. Technically, it is very difficult to induce
total ischemia in the prostate because of collateral circula-
tion. There is a possibility that total ischemia may induce
less reperfusion injury in the prostate.

In mammalian cells, heat shock protein 70 is the most
abundant heat shock protein and most closely linked to
cytoprotection from a variety of dangerous events, such as
thermal injury or ischemia—reperfusion injury (Hunt and
Morimoto, 1985; Leung et al., 1990). There are increasing
evidences that ischemia—reperfusion induces heat shock
protein 70 in some organs, e.g., the kidney and heart
(Akcetin et al., 1999; Bidmon et al., 2000; Hutter et al.,
1994; Kelly et al., 2001). Heat shock proteins are thought to
limit injury and accelerate recovery by refolding disrupt red
proteins and preventing deleterious peptide interaction. In
the kidney, it has been shown that there is a significant
induction of both heat shock protein 70-1/-2 genes imme-
diately after ischemia. While heat shock protein 70-1
mRNA expression constantly increased during reperfusion,
heat shock protein 70-2 mRNA was strongly induced
(threefold) during reperfusion only after brief periods (10
min) of ischemia in the kidney (Akcetin et al., 1999;
Bidmon et al., 2000; Hutter et al., 1994; Kelly et al.,
2001). These data suggest that heat shock protein 70-1/-2
mRNAs are induced immediately after the insult. In this
study, heat shock protein 70-1/-2 mRNAs were increased
immediately after induction of ischemia. From the data
presented in study, it is difficult to distinguish between
induction of gene expression and degradation of HSP 70
mRNA. In this regard, our data are in agreement with
previous reports on other types of tissue (Akcetin et al.,
1999; Bidmon et al., 2000; Hutter et al., 1994; Kelly et al.,
2001). Many reports indicate that when HSP 70-1/2 mRNA
levels are increased, there is not induction of ischemia but
induction of reperfusion (Akcetin et al., 1999; Bidmon et al.,
2000; Hutter et al., 1994; Kelly et al., 2001). However, in
this experiment, ischemia for 30 min induced an increase of
HSP 70-1 mRNA. This may be due to clamping of aorta
resulted in partial ischemia (approximately 10% of basal
level) of the prostate and not complete ischemia of the
organ. Interestingly, protein levels of heat shock protein 70
were increased after 30 min of ischemia and 30 min of
reperfusion in this study. Our data suggest that the expres-
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sion of heat shock protein 70 proteins is increased after a
short interval of the expression of their mRNAs in the
prostate, and that this increased expression continues longer
than that of mRNA in the prostate.

In the heart and other organs, ischemia—reperfusion
injury has been reported to induce fibrosis and dysfunction.
The patho—physiological role of ischemia—reperfusion in
the prostate, however, remains unclear and warrants further
study.

Acknowledgements

This study was supported by a Grant from the Ministry of
Education, Science, and Culture of Japan (#14704041).

References

Akcetin, Z., Prrrregla, R., Darmer, D., Heynemann, H., Haerting, J.,
Bromme, H.-J., Holtz, J., 1999. Differential expression of heat shock
protein 70-1 and 70-2 mRNA after ischemia—reperfusion injury of rat
kidney. Urol. Res. 27, 306—-311.

Bercovich, E., Barabino, G., Pirozzi-Farina, F., 1999. Age related fibrosis is
the main factor of urinary symptom in benign prostate hypertrophy
(BPH) patients. J. Urol. , (Suppl. 161), 235 (abstract 903).

Bidmon, B., Endemann, M., Muller, T., Arbeiter, K., Herkner, K., Aufricht,
C., 2000. Heat shock protein-70 repairs proximal tubule structure after
renal ischemia. Kidney Int. 58, 2400-2407.

Bosh, J.L.H.R., Kranse, R., Mastright, R., Schyoder, F., 1995. Reasons for
the weak correlation between prostate volume and urethral resistance
parameters in patients with prostatism. J. Urol. 153, 689—693.

Dorflinger, T., England, D.M., Madsen, P.O., 1988. Urodynamic and
histological correlates of benign prostatic hyperplasia. J. Urol. 140,
1487-1490.

Hunt, C., Morimoto, R.I., 1985. Conserved features of eukaryotic hsp70
genes revealed by comparison with the nucleotide sequence of human
hsp70. Proc. Natl. Acad. Sci. U.S.A. 82, 6455—6459.

Hutter, M., Sievers, R., Barbosa, V., Wolfe, C., 1994. Heat-shock protein
induction in rat hearts: a direct correlation between the amount of heat-
shock protein induced and the degree of myocardial protection. Circu-
lation 89, 355-360.

Kazem, M., Babayan, R.K., Kozlowski, R., Siroky, M.B., 2003. Chronic
ischemia increases prostatic smooth muscle contraction in the rabbit.
J. Urol. 170, 659—-663.

Kelly, K.J., Baird, N.R., Greene, A.L., 2001. Induction of stress response
protein and experimental renal ischemia/reperfusion. Kidney Int. 59,
1798-1802.

Kozlowski, R., Kershen, R.T., Siroky, M.B., Krane, R.J., Azadzoi, K.M.,
2001. Chronic ischemia alters prostate structure and reactivity in
rabbits. J. Urol. 165, 1019-1026.

Lekas, E., Engstrand, C., Bergh, A., Damber, J.-E., 1999. Transient ische-
mia induces apoptosis in the ventral prostate of the rat. Urol. Res. 27,
174-179.

Lepor, H., Machi, G., 1993. Comparison of AUA symptom index in un-
selected males and females between fifty-five and seventy-nine years of
age. Urology 42, 36—-40.

Leung, T.K., Rajendran, M.Y., Monfries, C., Hall, C., Lim, L., 1990. The
human heat-shock protien family. Expression of a novel heat-inducible
HSP70 (HSP70B’) and isolated of its cDNA and genomic DNA. Bio-
chem. J. 267, 125-132.

MacConnell, J.D., 1998. Epidemiology, etiology, pathophysioogy and di-
agnosis of benign prostatic hyperplasia. In: Walsh, P.C., Retik, A.B.,
Vaughan, E.D. (Eds.), Campbell’s Urology, 7th ed. W.B. Saunders,
Philadelphia, p. 1429.

Peters, C.A., Walsh, P.C., 1987. The effect of nafarelin acetate, a luteiniz-
ing-hormone—releasing-hormone agonist, on benign prostatic hyperpla-
sia. New Engl. J. Med. 317, 599—-604.

Park, M.S., Lee, A., Lee, S.E., 1998. The long-term effects of prostatic
infarction in the rats. Br. J. Urol. 82, 548—-551.

Saito, M., Miyagawa, 1., 1999. Direct detection of nitric oxide on
rat urinary bladder during ischemia—reperfusion. J. Urol. 162,
1490-1495.

Saito, M., Miyagawa, 1., 2001. Bladder dysfunction after acute urinary
retention in rats. J. Urol. 165, 1745—-1747.

Saito, M., Wada, K., Kamisaki, Y., Miyagawa, ., 1998. Effect of ischemia
reperfusion on contractile function of rat urinary bladder: possible role
of nitric oxide. Life Sci. 62, PL149—PL156.

Shabsigh, A., Chang, D.T., Heitjan, D.F., Kiss, A., Olsson, C.A., Ouchner,
0.J., Buttyan, R., 1998. Rapid reduction in blood flow to the rat ventral
prostate bland after castration: preliminary evidence that androgens
influence prostate size by regulating blood flow to the prostate gland
and prostatic endothelial cell survival. Prostate 36, 201-206.

Spiro, L.H., Labay, G., Orkin, L.A., 1974. Prostatic infarction. Urology 3,
345-347.

Strrachan, J.R., Corbishley, C.M., Shearer, R.J., 1993. Post-operative
retention associated with acute prostatic infarction. Br. J. Urol. 72,
311-313.

Ueta, E., Tadokoro, Y., Yamamoto, T., Yamane, C., Suzuki, E., Nanba, E.,
Otsuka, Y., Kurata, T., 2003. The effect of cigarette smoke exposure and
ascorbic acid intake on gene expression of antioxidant enzymes and
other related enzymes in the livers and lungs of shionogi rats with
osteogenic disorders. Toxicol. Sci. 73, 339-347.

Walter, L., Rauh, F., Gunther, E., 1994. Comparative analysis of the three
major histocompatibility complexed-linked heat shock protein 70 genes
of the rat. Immunogenetics 40, 325—-330.

Wittwer, C.T., Ririe, K.M., Andrew, R.V., David, D.A., Gundry, R.A.,
Balis, U.J., 1997. The LightCycler: a microvolume multisample
fluorometer with rapid temperature control. BioTechniques 22,
176—-181.



	Expression of heat shock protein 70 and its mRNAs during ischemia-reperfusion in the rat prostate
	Introduction
	Materials and methods
	Production of the animal model
	Measurement of blood flow in the prostate
	Tissue preparation
	Real-time PCR (quantification of heat shock protein 70 mRNAs)
	Measurement of heat shock protein 70 in the prostate
	Data analysis
	Drugs and chemicals

	Results
	Measurement of blood flow in the prostate
	Measurement of heat shock protein mRNAs in the prostate
	Measurement of heat shock protein 70 in the prostate

	Discussion
	Acknowledgements
	References


