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Abstract: Background: Resveratrol has shown preventing effect on prostate diseases. This research was performed
to investigate the protective effect of resveratrol on prostate enlargement induced by high-fat diet (HFD). Methods:
Rats were divided into four groups: normal pellet diet feeding (NPD), high-fat diet feeding (HFD), resveratrol treating
(HFD+RES) and pioglitazone treating (HFD+PIO) groups. Fasting insulin and glucose level were assessed by radioimmunoassay and capillary blood glucose method respectively. Insulin resistance was evaluated by Homeostasis
Model Assessment of insulin resistance index (HOMA-IR). Body weight, prostate weigh, and visceral fat weight in
were measured and prostate index was calculated. The expression of PPARγ, COX-2, NOX-2, SOD-1 and SOD-2
were revealed by using western blot analysis. Results: Insulin level in HFD group was increased than in NPD group.
Resveratrol administration decreased the level of insulin and induced a decline trend in HOMA-IR. Resveratrol had
similar effect with pioglitazone in decreasing prostate weight, visceral fat and PI. Furthermore, they reversed the
up-regulated expression of COX-2 and NOX-2, as well as the down-regulated expression of PPARγ, SOD-1 and SOD-2
produced by HFD-fed. Conclusion: Resveratrol has protective effects on improving prostate enlargement induced by
HFD which was achieved by alleviating hyperinsulinemia, anti-inflammatory and antioxidative characteristics.
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Introduction
Benign Prostate hyperplasia (BPH) is a common disease in the aging men and causes substantial adverse health effects. BPH, leading to
ostensive enlargement of the prostate and in
turn resulting in lower urinary tract symptoms
(LUTS), has high prevalence and socio-economic burden. Therefore, it is important to determine the risk factors of BPH progression and
to keep men away from them. However limited
data are available concerning factors that
might be protective against the development
of BPH. Recently a growing amount of researches demonstrate that metabolic syndrome (MS)
and/or its individual components are involved
in the development and progression of BPH
[1-3]. The individual components of MS, including insulin resistance [4], dyslipidemia [5], obesity [6], hypertension [7] and the syndrome
itself might predispose patients to greater risks
of BPH and LUTS. Available data indicate that

BPH patients have higher total cholesterol (TC)
and low-density lipoprotein cholesterol (LDL-C)
levels and lower high-density lipoprotein cholesterol (HDL-C) levels compared with non-BPH
patients [8]. Furthermore several reports suggested that BPH is one of components of MS
[9]. With the accumulation of knowledge about
MS and BPH, it has been known that insulin
resistance (IR) is the cornerstone of MS and
play a critical role in the growth of prostate and
the progression of BPH [10, 11]. In additional to
IR, inflammation and oxidative stress were
reported to involve in the development and progression of BPH [12, 13]. Despite the fact that
the association between prostate diseases and
MS is generally accepted, the pathogenetic link
still needs to be deeply elucidated.
A report has demonstrated high-fat diet led to
insulin resistance, compensatory hyperinsulinemia and prostatic enlargement in SpragueDawley rats. Pioglitazone (PIO), a peroxisome
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proliferator-activated receptor γ (PPARγ) agonist, normalized lipid metabolism and insulin
level, improved insulin sensitivity in rats fed on
high-fat diet. As a result, pioglitazone attenuated cell proliferation and enlargement of the
prostate in diet-induced insulin-resistant rats
[14]. However, according to previous report
pioglitazone is not full safety. Its main adverse
effects include: weight gain, pedal edema,
bone loss and precipitation of congestive heart
failure in at-risk individuals, without any
increase in cardiovascular diseases/all-cause
mortality [15]. Therefore, it is necessary to find
alternative agents that can be used to treat this
disease without obvious side-effects.
Recently several reports suggested that herb
component, such as ﬂavanol glycosides and
vanillicacid, has anti-inflammatory, antioxidative and antiproliferative properties [16, 17].
Resveratrol (3,5,4’-trihydroxy-trans-stilbene,
RES) is a natural plant-derived polyphenol with
characteristics mentioned above [18]. Harikuma et al. reviewed that resveratrol possessed antidiabetic activity, antihyperglycemic, antioxidant and anti-inflammatory activity. More
importantly, its significant antidiabetic activity
equipotent tolbutamide, one kind of hypoglycemic agent, inspired us [19, 20]. Compared with
pioglitazone’s adverse effect, its good absorption and toleration attracted considerable
attention. Mostly it was used in prostate cancer cell line or animal model. Few data about
its function have been available from BPH animal model or patients.
PPARγ, a connective molecular between systemic metabolic disease and BPH, was chosen
to be a marker to explore resveratrol’s protective function against prostate enlargement
and insulin resistance and to verify that insulin
resistance is related to BPH [14]. Cyclooxygenase-2 (COX-2) is one of the key inflammatory
mediators, and was considered as a marker of
inflammation to evaluate resveratrol’s protective effect against prostate enlargement through anti-inflammatory property [21]. NADPH
Oxidase (NOX) and superoxide dismutase
(SOD)1/2 were used as markers of oxidative
stress to evaluate the anti-oxidative function of
resveratrol in progression of BPH [22, 23].
Thus in this study, we aimed to observe the
effect of RES on improving prostate enlargement induced by high-fat diet (HFD) and dis1530

cuss the mechanism involved in. We found
RES had similar effect to PIO. It decreased
the symptoms of BPH which might be mediated by anti-inflammatory and antioxidative
characteristics.
Material and methods
Animals and experimental proposal
Wistar rats (150-200 g) were purchased from
the animal center of Hebei University. All rats
were adaptively for one week, and then divided
to four groups. (1) NPD group: The rats in NPD
group, used as control group, were fed with normal pullet diet (NPD) which was paired with
high fat diet (HFD) purchased from TROPHIC
Animal Feed High-tech Co. LTD (Nantong,
Jiangsu, China). (2) HFD group: The rats, which
were used to induce the main components of
metabolic syndrome (MS), were fed with HFD
purchased from the same company as in control group for fourteen weeks. (3) HFD+RES
group: The animals in this group were fed with
HFD firstly, and then at the end of the tenth
week, resveratrol (RES, 50 mg•kg-1, 1/d) was
given together with HFD for another 4 weeks.
(4) HFD+PIO group: The protocol in this group is
as same as in HFD+RES group, except for pioglitazone (PIO, 20 mg•kg-1, 1/d) administration.
Rats in all groups were kept under same environment and supplied with sufficient water. At
that time, body weights of every rat were measured before they were sacrificed at the end of
fourteenth week. Then animals were sacrificed
by cervical dislocation. Visceral fat weight and
prostate weight were assessed. The right ventral lobe of prostate was preserved at -80°C for
the molecular studies and left ventral lobe of
the prostate was used for histological evaluation using hematoxylin and eosin staining. All
procedures involving animals complied with the
European Community guidelines for the use
and care of laboratory animals and approved by
Animal Ethical Committee of Hebei Medical
University, China.
Chemicals and reagents
Resveratrol was purchased from Liding Biotechnology limited (Shanghai, China) with the
purity of 99.9% and was combined with
β-cyclodextrin (Fengyuan Bio-technology limited, Jiangsu, China) followed the method described previously before used [24]. Pioglitazone
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determined at the end of
the fourteenth weekend. The
Homeostasis Model Assessment of insulin resistance
(HOMA-IR) was calculated by
using the formula: HOMA-IR =
(fasting insulin) × (fasting
glucose)/22.5.
Anatomic parameter

Figure 1. Impact of resveratrol on prostate issue induced by HFD. In the glandular lumens of rats fed by HFD, quantity secretion was founded, the number
of epithelia cell layer, infolding of epithelial layer in the prostatic acini and
mesenchyma were increased. Lots of adipose cells were observed. Resveratrol or pioglitazone similarly improved the modification found in HFD.

was purchased from Shengtianyu Bio-technology limited (Wuhan, China) with the purity
of 99% and was dissolved in pure water.
Protease inhibitor and phosphoric acid protease inhibitors were obtained from Roche
Mannheim (Germany).
The antibody to PPARγ (Abcam, ab209350),
COX-2 (Abcam, ab52237), NOX2 (Abcam, ab80508) and Superoxide Dismutase (SOD)1/2
(Abcam, ab13498/ab13534) were supplied by
Abcam (Cambridge, MA, USA). PVDF filters and
the enhanced chemiluminescence detecting
reagents were obtained from Millipore Corporation (Billerica, MA, USA). PPARγ, COX-2, NOX-2
and SOD1/2 were determined using commercial kits purchased from the bio-technology limited company (Shijiazhuang, China).
Biochemical parameters
Under intraperitoneal injection of 7% chloral
hydrate, the blood samples (0.8 ml) were collected from the orbital plexus in rats. The serum
was separated by centrifugation (3000 g × 5
min) and stored at -80°C and it was used for
detecting the variations of lipid metabolism
parameters and the levels of insulin in biochemical laboratory of the third Hospital of
Hebei Medical University. The level of fasting
glucose in blood obtained from the end of
rat’s tail was measured by Roch glucometer.
The levels of insulin and glucose and lipid
metabolism parameters in fasting serum were
1531

At the end of drug treatment,
the body weight, prostate
weight and visceral fat weight
were assessed. The prostate
index (PI) of each rat was calculated with the ratio of prostate weight to body weight.
Western blot analysis

The protein of prostate was separated and
homogenized in lysis buffer including protease
inhibitor and phosphoric acid inhibitors. The
supernatant was kept at -80°C and concentration of testing protein was determined
by Coomassie assay. After electrophoresed
on SDS-PAGE, the samples were transferred
into polyvinylidene ﬂuoride (PVDF) membrane.
Then the membranes were blocked with 5%
skim milk at 37°C for 1 hour. After that the
blocked membranes were incubated with primary antibodies to anti-PPARγ, anti-COX-2, antiNOX-2, and anti-SOD-1 and SOD-2 at 4°C overnight. The membranes were washed three
times with TPBS, followed by incubation with a
secondary antibody at 37°C for 1 hour. After
three washes with TBST, positive bands were
detected using enhanced chemiluminescence
following the manufacturer’s instructions.
Alpha Imager gel image analysis system was
used to measure integrated optical density
(IOD) of every brand. The IOD ratio of PPARγ,
COX-2, NOX-2, SOD-1 and SOD-2 to GAPDH was
calculated and analyzed.
Statistical analyses
Data were presented as means ± SD. For multiple comparisons, one-way ANOVA was used to
analyze obtained results Signiﬁcance of difference between two groups was assessed using
Student’s t-test. Statistically signiﬁcant differences were considered at P<0.05.
Int J Clin Exp Pathol 2017;10(2):1529-1538
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Table 1. Effect of biochemical parameters in NPD, HFD, HFD+RES and HFD+PIO group at the 14th
week
TC
(mmol/L,
_
x ±SD)

Groups

N

NPD

5

1.80±0.24

HFD

5

2.20±0.18

TG
(mmol/L,
_
x ±SD)

HDL
(mmol/L,
_
x ±SD)

LDL
(mmol/L,
_
x ±SD)

VLDL
(mmol/L,
_
x ±SD)

0.74±0.36

0.51±0.05

0.28±0.09

0.33±0.16

0.90±0.29

0.44±0.06

0.34±0.05

0.41±0.14

FIN
(uIU/ml
_
x ±SD)

FPG
(mmol/L
_
x ±SD)

HOMA-IR

23.94±2.54* 4.12±0.38 4.37±0.54*
4.68±0.45

7.38±1.60

HFD+RES 5 1.72±0.22* 0.38±0.22* 0.41±0.05 0.26±0.02* 0.17±0.10* 26.54±4.52* 4.82±0.31

5.68±0.98

HFD+PIO

5.76±0.54

5

2.05±0.33

0.48±0.25* 0.46±0.08

0.36±0.06

35.51±7.00

0.22±0.12* 27.41±1.78*

4.74±0.48

The FIN in HFD-fed rats is significant higher than that in NPD, RES and PIO groups. HOMA-IR in HFD group is significant higher than that in NFD
group. The levels of TG and VLDL were significantly reduced at the end of the 14th in HFD+RES and HFD+PIO groups than in HFD group. The
levels of TC and LDL significantly decreased in HFD+RES group than that in HFD group. No significant difference of FPG was observed among
the four groups. NPD: normal pellet diet; HFD: High fat diet; RES: Resveratrol (50 mg/100 g body weight/day for 4 weeks); PIO: Pioglitazone (20
mg/100 g body weight/day for 4 weeks). TC: Total cholesterol; TG: Triglyceride; HDL: High-density lipoprotein; LDL: Low-density lipoproteins; VLDL:
Very low-density lipoprotein; FIN: fasting insulin; FPG: fasting plasma glucose; HOMA-IR: Homeostasis Model Assessment of insulin resistance;
BW: body weight. *P<0.05: compared with HFD group.

Table 2. Effect of anatomic parameters in NFD, HFD, HFD+RES
and HFD+PIO group at the 14th week
Groups

_
N BW (g x ±SD )

NPD
HFD
HFD+RES
HFD+PIO

5
5
5
5

326.20±32.27
345.80±35.10
349.20±19.97
374.00±40.14

_PW
(g x ±SD)
0.41±0.07*
0.54±0.07
0.37±0.06*
0.35±0.06*

PI_
(mg/g x ±SD)
1.26±0.16*
1.54±0.18
1.05±0.12*
0.94±0.25*

VFW
_
(g x ±SD)
6.87±1.92*
14.10±4.16
10.31±1.49
11.69±3.65

ference was observed, the level
of triglyceride tended to elevated in HFD group than in NPD
group. No difference was investigated in the level of total cholesterol among all groups (Figure 1).
Effects of resveratrol on anatomic parameters

The PW, PI and visceral fat in HFD group were significantly increased compared
with in NPD group. Resveratrol or pioglitazone treatment decreased PW, PI
and visceral fat weight compared with HFD fed without significant difference
between HFD+RES and HFD+PIO groups. Furthermore no significant difference
of BW was observed among all groups. BW: body weight; PW: prostate weight;
PI: prostate index; VFW: visceral fat weight. *P<0.05 compared with HFD. The
other abbreviations are the same as those in Table 1.

Results
Resveratrol improves hyperinsulinemia
The level of insulin in HFD group was the highest in all groups at the 14th weeks. Resveratrol
or pioglitazone treatment decreased serum
insulin levels without significant difference.
Meanwhile there were no critical differences of
the HOMA-IR among HFD group, HFD+RES
group and HFD+PIO groups but there was a
decline trend of HOMA-IR in both of HFD+RES
group and HFD+PIO group compared with HFD
group. No signiﬁcant difference was observed
in the fasting insulin among all groups (Figure
1; Table 1).
Impact of resveratrol on lipid metabolism
The level of triglyceride in serum was increased in HFD rats compared with the NPD group.
Both resveratrol and pioglitazone treatment
decreased the level of triglyceride compared
with it in HFD group. Although no significant dif1532

The prostate weight, visceral fat
and PI in HFD group rats were
increased significantly compared
to NPD rats. Resveratrol treatment significantly decreased
prostate weight, visceral fat and
PI produced by HFD-fed. The
effect was similar with pioglitazone. There was
no significant difference of body weight was
observed among all groups (Table 2).
Histologic examination of prostate
Increasing secretion, number of epithelia cell
layer and infolding of epithelial layer in the prostatic acini mesenchyma were increased and
lots of adipose cells were founded in the glandular lumens of rats in HFD group than in NPD
group. Resveratrol improved the histologic
performance in prostate noted above reflected
in varying degrees, increasing epithelial layer
recede, decreasing infolding epithelial layer
and reducing mesenchyma cells and the effect
is similar with pioglitazone.
Effect of resveratrol treatment on the elevated
expression of PPARγ
The expression of PPARγ was significantly
decreased in HFD group than in NPD group.
When treated with resveratrol or pioglitazone,
Int J Clin Exp Pathol 2017;10(2):1529-1538
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among HFD+RES, HFD+PIO and NPD groups
(Figure 2).
Effect of resveratrol treatment on the decreased expression of COX-2
The expression of COX-2 is obviously increased
in HFD group than in NPD group. Resveratrol or
pioglitazone treatment counterbalanced the
change of COX-2 expression compared with
HFD group. Among HFD+RES, HFD+PIO and
NPD groups, there was no significant difference
of the expression of COX-2 (Figure 3).
Effect of resveratrol treatment on the oxidative
stress

Figure 2. Impact of resveratrol on PPARγ, the connection of systemic metabolic disease and BPH.
Resveratrol and pioglitazone treatment elevated the
suppressed expressions of PPARγ in prostate gland
of HFD-fed rats. PPARγ: peroxisome proliferator-activated receptor γ.

The expression of NOX-2 was up-regulated in
the HFD group than in NPD group. Resveratrol
or pioglitazone administration down-regulated
the increased protein level of NOX-2. Similarly,
the expression of SOD-1 and SOD-2 were down-regulated in HFD group compared to NPD
group and the above changes were reversed
by resveratrol or pioglitazone given. Among
HFD+RES, HFD+PIO and NPD groups, there
was no significant difference in the level of
NOX-2, SOD-1 and SOD-2 (Figure 4).
Discussion

Figure 3. Impact of resveratrol on COX-2, a critical
inflammatory mediator. Resveratrol and pioglitazone
treatment inhibited the elevated expressions of COX2 in prostate gland of HFD-fed rats. COX-2: Cyclooxygenase-2.

the expression of PPARγ was both significantly
promoted compared with HFD group. No significant difference of the PPAR was observed
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Resveratrol is a polyphenol produced by several plants. Clinically, it has been reported that
resveratrol has a wide range of beneficial
effects for health, such as cardioprotective,
neuroprotective, and immunomodulatory function as well as improving insulin sensitivity. The
latter is very important because it is a critical
risk factor of BPH. These properties, together
with good absorption and tolerance, would
make it an attractive agent in prostatic diseases [18]. A number of reports provided convincing evidence that insulin-resistance closely
involved in BPH. Based on these opinions, we
try to investigate the protective effect of resveratrol on prostate enlargement induced by
HFD. As far as we know, it is the first time that
resveratrol was used to intervene a BPH animal
model induced by HFD.
As to the MS, there is not a standard model
that can mimic its entire components so far.
Hammarsten J et al. proposed that given the
limitations of the classic definitions of MS, it is
sensible to use non-composite definitions of
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Figure 4. Impact of resveratrol on NOX, SOD, two opposite aspect of oxidative stress. Resveratrol and pioglitazone
treatment inhibited the elevated expressions of NOX-2 in prostate gland of HFD-fed rats and elevated the suppressed expression of SOD-1/2. SOD: Superoxide Dismutase; NOX-2: NADPH Oxidase-2.

the disorder in urological research. In their
research, the risk factor linking established
aspects of the MS with urologic disorders were
analyzed instead of that established definitions
[25]. It is widely recognized that abdominal obesity and insulin resistance are potential MS
pathogenic factors [26, 27], so the two key
components of MS were chosen as impact factor of the development and progression of BPH.
Vikramet et al. reported that cell proliferation
and contractility of the prostate gland increased in hyperinsulinaemic rats and proposed
mechanistic links between insulin resistance
and BPH [28]. In their following research, pioglitazone was used to treat prostate enlargement
and insulin-resistance. Enhanced cell proliferation and prostate enlargement in insulin-resistant rats induced by HFD were attenuated [14].
Combined with others research finding insulin
resistance was showed to be a critical role in
BPH development and growth [11, 29, 30].
A study investigated the function of obesity on
prostate volume in men who had no obvious
obesity related metabolic disorder. Totally, 146
men older than 40-year without overt obesityrelated disorder, such as diabetes mellitus,
impaired fasting glucose, dyslipidemia or hypertension were included. Prostate volume was
critically larger in the central obesity group than
that in the normal waist group. Therefore a conclusion that central obesity is a key risk factor
for prostatic hyperplasia was derived [31].
In the present study, the two critical components of MS, insulin resistance and visceral
obesity, were mimicked as the impact factor of
1534

BPH finally. As anticipated, visceral adipose
and plasma insulin level of rats in HFD-fed
group significantly increased compared to that
in NPD-fed group, epithelia cell proliferation
was observed in HFD-fed group. After resveratrol and pioglitazone administrations, insulin
level, triglyceride and visceral adipose of rat
decreased. Though there is no significant difference of HOMA-IR among RES, PIO and HFDfed groups at the end of this experiment, the
decrease trend of HOMA-IR has been gotten.
Meanwhile prostate epithelia cell proliferation
was improved. Prolonging the admission of RES
and PIO or elevating agent’s dose maybe result
in a positive change of HOMA-IR.
PPARγ is a nuclear receptor. According to literature published it is the connection between systemic metabolic disease and BPH/LUTS
because it has impaction on both inflammation
and insulin resistance which were speculated
to be correlated with BPH [32]. As early as
2009, Escobar et al. reported that PPARγ was a
possible link between diet and augmented
prostatic growth [33]. The mechanisms of BPH
induced by insulin resistance and improvement
of prostate enlargement by pioglitazone
through up-regulating PPARγ were discussed.
Finally it was proposed that upregulation of
PPARγ may be potential treatment strategy for
BPH. But we all know that full PPARγ agonist,
such as pioglitazone, has varying degrees sideeffects, negative effects on body weight, fracture risk, ﬂuid retention, heart failure and LDL
cholesterol [15, 34]. Resveratrol, a natural agonist of PPARγ agonist, emerged into our vision
in the context we had mentioned above
because of its safety and well tolerance.
Int J Clin Exp Pathol 2017;10(2):1529-1538
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In our present research, the level of PPARγ was
down-regulated in HFD feeding group compared to NPD group. Administration of resveratrol
or pioglitazone restored the level of PPARγ to
nearly normal in addition to improvement of
hyperinsulinaemia, triglyceride, visceral adipose and prostate weight. No significantly difference between HFD+RES and HFD+PIO groups was found. It means that resveratrol upregulated PPARγ expression and in turn improved
insulin resistance and prostate enlargement
functionally similarly as pioglitazone.

confirmed that HFD induce inflammation in
prostate and result in prostate hyperplasia
finally. Our data support this hypothesis that
inflammation links to the development and
progression of BPH. Resveratrol, and pioglitazone, reduced inflammatory reaction by suppressing COX-2 expression and attenuated
BPH induced by HFD accompany the increase
of PPARγ. Based on finding mentioned above,
we inferred that resveratrol maybe decrease
COX-2 level through increasing expression of
PPARγ.

Clinically, some of cross sectional studies demonstrated the association between the presence of inflammation and increased prostate
volume [12]. Evidence showed that the risk of
BPH and acute urinary retention increased in
men with inflammation of prostate [13]. A research used a mice model with PPARγ deleted
in luminal epithelial cells showed that prostate
hyperplasia was associated with inflammation
in mouse prostates [35]. Interleukins (IL) directly regulated prostate growth of mouse [36].
COX-2, as a critical inflammatory mediators
induced by pro-inflammatory cytokines, was
showed to contribute to the growth of prostate
in a study [21]. A research showed that COX-2
was signiﬁcantly increased in HFD prostate of
rabbit [37]. Recently another investigation
using some activated extractive of Chinese traditional herbs to treat testosterone-induced
BPH. Increased level of COX-2 was found in
testosterone-induced model group. The level of
COX-2 decreased after herb treatment [38]. So
we checked COX-2 to access the inflammatory
condition in prostate of rat fed by HFD and
explore the mechanism of resveratrol impact
on prostate enlargement.

Recent years, several studies have shown that
Oxidative stress (OxS) play a key role in the
development and progression of BPH [43-45].
OxS refers to a broken balance between the
production and detoxification of ROS. NOX 2
are crucial for superoxide generation [46]. A
research has revealed that several male genital disorder, including BPH, were correlated
with OxS-media pathways closely [47]. One
review showed that HFD is positively concerned
with an increased risk of BPH. Oxidative stress
and inflammation in the prostate gland were
induced by HFD, and influenced transform prostate from a normal to a diseased state. Our
data demonstrated that NOX level was increased, while as SOD level was decreased in
model group by HFD feeding. It is consist with
the published research. However they were
revived by admission of resveratrol and pioglitazone. In other word, resveratrol decreased
the production of reactive oxygen species. On
the other hand it increased the elimination of
oxygen free radical. The result confirmed that
resveratrol can attenuate prostate enlargement through its anti-oxidant bioactivity.

There is a critical relationship between PPARγ
and COX-2 expression. An analysis using human
BPH samples showed that COX-2 increased
with elevated inflammation [39]. It has been
reported that PPARγ regulate transcription of
COX-2 directly [40]. Clinically, combination of a
5α-reductase and COX-2 inhibition increased
the apoptosis in BPH [41]. Recently a clinical
study showed that COX-2 inhibitor, celecoxib,
with alpha-adrenoceptor blocker could elevate
therapeutic effectiveness of LUTS in men with
BPH [42]. In our investigation, COX-2 expression was up-regulated by HFD. Meantime PPARγ
expression was suppressed by HFD feeding.
This finding consists with previous report. It is

Conclusion
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In summary, resveratrol has protective effect
similar to pioglitazone on improving prostate
enlargement induced by HFD. It can attenuate
prostate cell proliferation and improve metabolic imbalance through upregulating PPARγ
expression. In addition, it has anti-inflammatory and antioxidative effects on alleviating hyperinsulinemia pharmacologically. These results proposed that resveratrol deserves deeply investigation as a potential candidate for the
treatment of BPH accompanying with metabolic disease because of its multi-bioactivity and
safety.
Int J Clin Exp Pathol 2017;10(2):1529-1538
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