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A B S T R A C T
BACKGROUND: Teupolioside effectively reduced hirsutism in policystic ovary sindrome by lowering hormonal levels, 
thus suggesting potential for benign prostatic hyperplasia (BPH) treatment. This study will assess Dihydrotestosterone 
(DHT) levels and prostate inflammation in BPH patients before and after Xipag® (Ajuga Reptans extract) administration.
METHODS: Formalin-fixed paraffin embedded (FFPE) samples from prostate biopsies (PB) and trans-urethral resection 
(TURP) specimens of 10 patients with elevated Prostate Specific Antigen (PSA) were analyzed. All had prostate inflam-
mation and BPH at biopsy and received Xipag® (1 tablet/day, median 50 days) between PB and TURP. DHT tissue levels, 
CD4+, and CD8+ lymphocyte expression were assessed via 3′-3′ diaminobenzidine staining on 5 µm sections. Serum 
PSA levels were measured before PB and prior to TURP. All antigens were visualized using the same secondary antibody, 
producing a uniform brown stain. A paired t-test compared conditions.
RESULTS: Total PSA serum levels dropped from 4.21 (3.61-8) ng/mL pre-PB to 2 (1.53-3.03) ng/mL post-Xipag® and 
pre-TURP (P=0.016). Xipag® significantly reduced CD4+ recruitment by 46.1% and increased CD8+ by 19.89%, en-
hancing CD4+ target cell elimination (P=0.0003; P=0.0006), indicating inflammatory normalization in BPH tissue. DHT 
expression decreased by 26.67% post-treatment (P=0.0002; CI -36.08, -17.25).
CONCLUSIONS: The short period of Xipag® administration effectively reduced DHT and PSA levels in patients affected 
by BPH. Additionally, it decreased CD4+ T lymphocyte infiltration while promoting CD8+ T lymphocytes, leading to a 
normalization of the prostate tissue inflammatory infiltrate.
(Cite this article as: Bartoletti R, Faviana P, Giannini R, Bartoli F, Dazzi F, Antonov P, et al. Teupolioside and Graminex 
(Xipag®) combined therapy induced anti-inflammatory effects and decreased dihydrotestosterone levels in the prostate tissue 
of patients with benign prostate hyperplasia: results of a pilot study. Minerva Urol Nephrol 2025;77:674-82. DOI: 10.23736/
S2724-6051.25.06446-8)
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decrease of abnormal hormonal levels, thus sug-
gesting its clinical applicability for the treatment 
of BPH.6, 7 Similarly, Graminex, a compound ob-
tained from the pollen flower extract, has been 
previously proven as an efficient therapy to de-
termine anti-inflammatory and anti-proliferative 
effects in the prostate gland.8

Primary objective of this pilot study was to 
analyze both the DHT and the inflammatory in-
filtrate in prostate tissue samples obtained from 
patients with BPH and prostate inflammation 
before and after the administration of Ajuga rep-
tans extract with Teupolioside titrated to 25% 
combined with Graminex 96 (Xipag®).

Materials and methods

Ethical committee approval was obtained prior 
to the study (SPIT2), and all procedures adhered 
to the principles of the Declaration of Helsinki 
for clinical research involving human partici-
pants. All patients signed an informed consent. 
Archival formalin-fixed, paraffin-embedded 
(FFPE) samples from prostate biopsies (PB) and 
transurethral resection of the prostate (TURP) 
specimens were obtained from ten patients with 
elevated total PSA levels. These patients had 
previously shown a PIRADS 3 lesion on multi-
parametric magnetic resonance imaging (mpM-
RI), and had undergone fusion-targeted plus 
systematic PB, which was negative for cancer 
but showed prostate inflammation and BPH on 
pathological analysis. They also presented with 
BOO symptoms, making them candidates for 
BPH surgery. These samples were selected for a 
pilot study.

All patients received monotherapy with Xi-
pag® (1 tablet per day) during the period be-
tween PB and TURP, with a median duration of 
50 days (range 35-75 days). Since all patients ex-
hibited LUTS, the Xipag® administration period 
was limited to a maximum of 120 days, and the 
TURP procedure was performed within a rela-
tively short timeframe.

Total serum PSA levels were monitored using 
laboratory data collected before the PB and again 
prior to the TURP procedure. A pathological as-
sessment was conducted by an expert pathologist 
on 5 µm tissue sections, evaluating the immu-

Benign prostate hyperplasia (BPH) is con-
sidered one of the most frequent diseases 

in patients over 50 years. The glandular growth 
is usually directly proportional to the patient 
age; however, some patients may present with 
early bothersome lower urinary tract symptoms 
(LUTS) at clinical investigation. Epidemiology 
of BPH in Italy has been recently investigated 
on a sample of over 2000 patients in the context 
of the 2017 awareness campaign on BPH named 
“Controllati” promoted by the Italian Society 
of Urology. The results obtained revealed that 
BPH affects over 6 out 29.5 million male subject 
(20.3% of total male population) and, in particu-
lar 50% of men between 51 and 60 years, 70% 
of those between 61 and 70 years and 90% of 
subjects over 80.1

LUTS related to BPH consist of different de-
grees of bladder outlet obstruction (BOO) and 
other lower urinary tract functional symptoms 
with subsequent impact of patient quality of life 
and relational/social relationships.2, 3

Prostate tissue inflammation plays a key role 
in both the genesis and the progression of BPH 
as well the variable bioavailability of androgen 
hormones, thus inducing the increase of prostate 
specific antigen (PSA) serum levels also in pa-
tients without pathologically proven diagnosis of 
prostate cancer (PCa). The PSA increasing gen-
erates a directly proportional improvement of so-
cial costs for diagnosis and/or therapy and psy-
chological negative effects on male population.4

Current available treatments for BPH include 
medical therapies able to determine a substantial 
improvement of urinary symptoms but rarely 
lead to a regression of prostate gland volume. 
However, previous studies on Finasteride and 
Dutasteride have confirmed their efficacy in re-
ducing prostate volume and total PSA levels, 
due to their ability to inhibit the 5-α reductase 
(5-ARI) enzyme and thus the conversion of Tes-
tosterone in its active oxidated form, Dihydrotes-
tosterone (DHT).5

Recent in-vitro and in-vivo studies on Teupo-
lioside, a polyphenolic substance extracted from 
Ajuga Reptans, showed its efficacy in reducing 
Reactive Oxygen Species (ROS) in cancer cell 
lines and hirsutism in women with polycystic 
ovary syndrome (PCOS) through a significant 
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Results

All the enrolled patient completed the cycle of 
therapy with Xipag®. The timing of treatment 
was based on both the persistence of bothersome 
LUTS after PB and the availability of operating 
room slots for performing the TURP procedure.

The short period of treatment with Xipag® 
therapy did not allow to obtain satisfactory clini-
cal information except for the evidence of a sig-
nificant total serum PSA level reduction as shown 
in Figure 1 (4.21 [3.61-8] ng/mL before Xipag® 
administration vs. 2 [1.53-3.03] ng/mL after 
Xipag® administration, P=0.016). The median 
(IQR) value showed a statistically significant 
improvement; however, the number of patients 
enrolled in this pilot retrospective analysis was 
insufficient to yield significant objective clinical 
results, and further investigation in a prospective 
cohort study is needed.

PB was analyzed by the same pathologist at 
OM and the final diagnosis of benign BPH in the 
prostate tissue plus concomitant chronic prostate 
inflammation was obtained from all patients. The 
same pathologist analyzed the prostate speci-
mens obtained from TURP, resulting in a final di-
agnosis of BPH in 9 out of 10 patients, with inci-
dental low risk PCa identified in one. The patient 
with final diagnosis of PCa was excluded from 
the final evaluation and considered as a drop out.

Effects of Xipag® on prostate tissue inflamma-
tion

Chronic inflammatory infiltration was character-
ized at initial pathological OM analysis in both 

nohistochemical expression of specific markers 
representative of prostatic glandular structures 
and immune cell populations. A quantitative 
analysis of the expression of each marker was 
also reported. In this case, 3′-3′ diaminobenzi-
dine (DAB) staining was used to detect DHT, 
CD4+, and CD8+ lymphocytes. All antigens 
were visualized using the same secondary anti-
body, resulting in an identical brown coloration.

Object counting was performed using the au-
tomated image analysis tool of the NIS Elements 
BR digital analysis system (NIS Elements BR, 
Basic Research, Vers. 5.20, Nikon Europe B.V., 
Stroombaan 14, Amstelveen, the Netherlands), 
which enables the operator to create binary lev-
els that recognize different elements, calculated 
using intensity-based threshold values. After 
selecting the high-power field under the optical 
microscope (OM), the software’s ‘auto-measure-
ment’ tool automatically calculated the number 
of objects in the area based on the chosen setup 
values. Quantification measures were mathemat-
ically normalized to account for discrepancies 
between the amount of prostate tissue obtained 
from PB and that collected during TURP. Spe-
cifically, the volume of prostate tissue samples 
fixed on the slides was calculated, and DHT con-
tent was measured and normalized per mm3 of 
prostate tissue.

The results were exported into an Excel file 
containing a table with parameters such as total 
area, surface fraction, and the number of detected 
objects for each evaluated field. Performing the 
quantitative analysis using the described software 
ensured operator-independent evaluation, lead-
ing to a reliable and reproducible methodology.

Statistical analysis

Statistical analyses were performed using R soft-
ware (version 4.4.1; R Core Team, 2024) and 
RStudio (version 2024.12.0+467; RStudio Team, 
2024). A paired t-test was conducted to compare 
the PRE and POST conditions. Additionally, a 
graphical representation of the data was gener-
ated using the ggplot2 package in R. The plot 
displays individual sample values for PRE and 
POST conditions using points and lines, where 
dashed and solid lines represent PRE and POST 
conditions, respectively.

Figure 1.—Median PSA serum level before the biopsy and 
after the Xipag therapy: before, median PSA (IQR): 4.21 ng/
mL (3.61-8); after, median PSA (IQR): 2 ng/mL (1.53-3.03).
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the biopsy and the TURP samples of all the 9 pa-
tients. As shown in Table I and Figure 2, CD4+ 
(helper) and CD8+ (cytotoxic) lymphocytes were 
characterized by subsequent immunohistochem-
istry DAB investigation. The analysis revealed 
that CD4+ recruitment was inhibited by Xipag® 
therapy, whilst CD8+ lymphocytes appeared to 
be promoted, enhancing the elimination of tar-
get cells in comparison to the initial condition 
(P=0.0003 and P=0.0006, respectively). Specifi-
cally, CD4+ lymphocytes decreased by 46.1% 
after treatment, whereas CD8+ increased by 
19.89%. The change in the CD4/CD8 ratio can 
be considered as a therapeutic goal in the context 

Figure 2.—A, B) CD4+ 
and CD8+ tissue dis-
tribution in prostate 
tissue samples taken 
from prostate biopsy 
and TURP before and 
after the Xipag therapy 
respectively.

Table I.—��DAB analysis and count of DHT distribu-
tion in the context of prostate tissue taken from prostate 
biopsy and TURP samples before and after the Xipag 
therapy respectively.

Parameter Before Xipag® 
administration

After Xipag® 
administration

Paired 
t-test 

95% CI
DHT 70 40

90 60
90 70
80 60
80 30
90 50
70 50
90 80
80 60

Median value 80 (80-80) 60 (50-60) 0.0002
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Effects of Xipag® therapy on prostate tissue 
DHT

The results obtained indicate that the Xipag® 
therapy led to a significant reduction in the ana-
lyzed variable (DHT) with a 26.67% drop after 
treatment. This reduction is clinically relevant 
and statistically significant (P=0.0002), as evi-
denced by the low P value and the negative con-
fidence interval (-36.08, -0.17.25) (Table II).

The reduction of DHT levels following Xi-
pag® therapy was assessed by comparing the 
two-tissue sample of the same patient before and 
after treatment (Figure 3). The post-treatment 
reduction suggests that the therapeutic interven-
tion successfully achieved its goal of reducing 
the DHT presence in the tissue. However, the 
detailed mechanisms of action (e.g. NF kB path-
way inhibition mediated by TNF family cyto-
kines) have not yet been investigated (Figure 4).

Discussion

Prostate inflammation represents a relevant factor 
in the development and progression of BPH. Sev-
eral parameters such as advanced age, body mass 
index, concomitant diseases and co-medications 
may contribute to both the worsening of LUTS 
and the permanent stimulation of the inflamma-
tory process within the prostate gland through al-
tered signaling to the prostate androgen receptors.4

of chronic inflammation, mainly in patients with 
BPH. Furthermore, the migration of CD4+ lym-
phocytes out of the tissue, or a reduction in their 
proliferation, along with the recruitment/activa-
tion of CD8+ lymphocytes, should be considered 
a significant modification of the prostate micro-
environment.

Figure 3.—DHT tissue 
distribution quantita-
tive analysis in prostate 
tissue samples taken 
from prostate biopsy 
and TURP before and 
after the Xipag therapy 
respectively.

Table II.—��Amount of CD4+ and CD8+ lymphocyte 
population found in DAB analysis of prostate tissue 
samples taken from prostate biopsy and TURP before 
and after the Xipag therapy respectively.

Parameter Before Xipag® 
administration

After Xipag® 
administration

Paired 
t-test 

95% CI
CD4 80 30

10 5
80 20
80 30
80 30
80 30
60 20
80 30
80 20

Median value 80 (80-80) 30 (20-30) 0.0003
CD8 10 30

5 20
10 30
10 40
20 30
10 30
10 30
5 20

20 40
Median value 10 (10-10) 30 (30-30) 0.0006
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ed T lymphocytes, with a reversal of the CD8+ 
to CD4+ ratio compared to normal prostate tis-
sue.11, 12

Previous studies with phyto-therapeutic agents 
showed significant results on prostate inflamma-
tion experimentally induced in castrated rats by 
the injection of 17-β estradiol.13 In detail, Gra-
minex demonstrated its efficacy in both in vitro 
and randomized clinical studies (RCT), where it 
showed a more efficient anti-inflammatory effect 
than ibuprofen and aspirin, and was comparable 
to diclofenac and indomethacin.14, 15

Prostate inflammation represents a key point 
leading to androgen receptors up-regulation. In 
detail both Testosterone and Androstenedione 
are activated by Nicotinamide-adenine-dinu-
cleotide-phosphate (NADPH) to DHT through 
the 5-ARI enzymatic reaction. Few patients in 
advanced age show decreased DHT circulating 
levels but stable Estradiol (E2) serum levels with 
subsequent conversion of E2 to Estrone through 
the enzymes Aromatase and 3-α reductase.16 
Previous studies on rats demonstrated prolifera-
tive effects of Testosterone on the prostate tissue 
mainly based on the E2 transformation other than 
a DHT direct effect.5 This phenomenon seems 
to be not replicable in humans, since the 5-ARI 

Patients enrolled in the REDUCE (Reduction 
by Dutasteride of Prostate Cancer Events) lon-
gitudinal cohort study, who exhibited prostate 
inflammation at the initial biopsy, were found 
to have a slightly higher International Prostate 
Symptom Score and larger prostate volume.9 
Fibbi et al. confirmed that prostate inflammation 
may represents a relevant factor to BPH, leading 
to the production of growth-promoting chemo-
kine IL-8. This, in turn, triggers the activation 
of autocrine/paracrine signaling pathways, re-
sulting in the proliferation of both epithelial and 
stromal cells.10

The results obtained in the present study con-
firmed the efficacy of Xipag® administration in 
determining a significant reduction of the intra-
prostatic inflammatory infiltrate in comparison 
to the initial biopsy sample. In detail the signifi-
cant reduction of CD4+ lymphocytes as well the 
increase of CD8+ line, demonstrated an efficient 
anti-inflammatory activity on the prostate gland. 
In the normal prostate tissue, infiltrating leuko-
cytes are localized within the interstitium around 
epithelial ducts and between epithelial cells with 
a prevalence of CD8+ cytotoxic cells. In BPH 
tissues, leukocytes are organized into nodular in-
filtrates, mainly composed of chronically activat-

Figure 4.—Examples of 
DHT deposit tissue reduction 
before and after the Xipag 
therapy. Prostate tissue sam-
ples have been taken from 
prostate biopsies and TURP 
samples and the DAB analy-
sis normalized according to 
mathematical analysis.

Case 1 Case 2

before before

afterafter
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metal ions and inhibit enzymes, such as xanthine 
oxidase, cyclooxygenase, and lipoxygenase, are 
additional mechanisms contributing to the anti-
oxidant action of polyphenols.18 Teupolioside is 
a basic constituent of Ajuga Reptans and con-
firms its capacity to directly or indirectly modu-
late the Testosterone metabolism in the context 
of the prostate gland. Teupolioside acts primar-
ily as a 5-ARI inhibitor, resulting in a significant 
reduction of DHT tissue levels. Hiipakka et al. 
already confirmed the potential in vitro activity 
of several polyphenols like green tea catechin-
epigallocatechingallate, myrecetin, quercitin, ba-
icalein, fisetin, daidzein and others, all tested in 
presence of NADPH and alkaline pH.19 Further-
more Malvasi et al. initially tested Teupolioside 
on women with hirsutism affected by PCOS with 
excellent results after a 12-weeks treatment with-
out significant adverse events.7

Regarding the inclusion of Graminex in com-
bination therapy with Teupolioside, its efficacy 
has been extensively demonstrated in several 
RCT, particularly in terms of anti-inflamma-
tory and antiproliferative effects.20-23 Loschen 
showed that rye pollen is able to determine an 
“in vitro” significant inhibition of prostaglandins 
and leukotrienes synthesis thus inducing an anti-
congestive and anti-inflammatory effect on the 
prostate tissue. RCT on patients with cat III CP-
CPPS showed significant anti-inflammatory ef-
fects in comparison to placebo or ibuprofen with 
a resulting 0.52 (OR 0.34-0.81).20-23

Limitations of the study

The main limitation of the study is the small sam-
ple size of patients who had undergone Xipag® 
administration after PB. Another limitation is the 
lack of uniformity in the duration of therapy due 
to the absence of a prospective study protocol. 
Consequently, the results obtained should be 
considered indicative, with the goal of conduct-
ing a larger, multicenter prospective study with 
definitive outcomes and the analysis of relevant 
clinical parameters.

Conclusions

Despite the non-standardized and relatively 
short treatment duration, Xipag® administration 

inhibition induces significant regression of pros-
tate volume and/or total serum PSA reduction as 
previously reported in several studies and in the 
present experience.17 All the RCT on Finasteride 
and Dutasteride considered by Sakalis et al. re-
ported significant changes in prostate volume af-
ter the therapy in comparison to baseline and to 
placebo of -1.15 to -0.66 standardized mean dif-
ference, respectively. Similarly, total PSA levels 
decreased from baseline by -46% to -52% and by 
-42.2% to -52.4%, respectively, at the 12 months 
follow-up visit.17

The effects of Xipag® administration in patients 
with elevated PSA levels who previously under-
went to prostate mpMRI and biopsy to exclude 
the concomitant PCa, showed significant patho-
logical findings, particularly a decrease in DHT 
levels in prostate samples obtained from TURP.

The results obtained confirmed an effective 
combined metabolic effect on BPH tissues, com-
parable to that obtained with other 5-ARI, but 
without significant adverse events. In our series, 
in fact, no therapy-related adverse effects were 
recorded, as previously stated by Malvasi.7

All patients in the present study showed a sig-
nificant reduction of PSA levels after a short Xi-
pag® therapy (mean 2 months), but no informa-
tion was collected on the prostate volume change 
because this parameter was not initially included 
among the study outcomes. Malvasi et al. stated 
that the optimal duration for Xipag® administra-
tion should be at least 12 consecutive weeks. 
However, in our series, the median treatment 
duration was approximately 7 weeks, due to sev-
eral factors, as previously described.7 Shima et 
al., in a retrospective observational study involv-
ing 1438 patients, reported that a minimum of 12 
months of Dutasteride therapy was required to 
achieve a significant decrease in PSA compared 
to baseline values.17

Polyphenols are generally considered an ef-
fective strategy for mitigating oxidative stress 
damage, acting as direct scavengers of free radi-
cals and by stabilizing radical molecules through 
the donation of hydrogen atoms or electrons.18 
The resulting phenolic radical is more stable due 
to the delocalization of the unpaired electron on 
the aromatic ring, which breaks the chain of radi-
cal reactions. Furthermore, the ability to chelate 
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A, Reithmayr F, et al. Cytokine expression pattern in benign 
prostatic hyperplasia infiltrating T cells and impact of lym-
phocytic infiltration on cytokine mRNA profile in prostatic 
tissue. Lab Invest 2003;83:1131–46. 
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2009;69:1404–10. 
14.  Cooke PS, Nanjappa MK, Ko C, Prins GS, Hess RA. Es-
trogens in Male Physiology. Physiol Rev 2017;97:995–1043. 
15.  Cai T, Gallelli L, Cione E, Verze P, Palmieri A, Mirone 
V, et al. The efficacy and tolerability of pollen extract in 
combination with hyaluronic acid and vitamins in the man-
agement of patients affected by chronic prostatitis/chronic 
pelvic pain syndrome: a 26 weeks, randomized, controlled, 
single-blinded, phase III study. Minerva Urol Nephrol 
2022;74:780–8.
16.  Dias JP, Melvin D, Shardell M, Ferrucci L, Chia CW, 
Gharib M, et al. Effects of Transdermal Testosterone Gel or 
an Aromatase Inhibitor on Prostate Volume in Older Men. J 
Clin Endocrinol Metab 2016;101:1865–71. 
17.  Shima Y, Kawano Y, Kobayashi A, Yamanishi T, Takeda 
H, Palacios-Moreno JM, et al. Comparison of the clinical ef-
fect of dutasteride therapy for benign prostatic hyperplasia 
when initiated at different time points: A multicentre, obser-
vational, retrospective chart review study. Int J Clin Pract 
2019;e13418. 
18.  Hussain T, Tan B, Yin Y, Blachier F, Tossou MC, Rahu 
N. Oxidative Stress and Inflammation: What Polyphenols Can 
Do for Us? Oxid Med Cell Longev 2016;2016:7432797. 
19.  Hiipakka RA, Zhang HZ, Dai W, Dai Q, Liao S. Structure-
activity relationships for inhibition of human 5α-reductases 
by polyphenols. Biochem Pharmacol 2002;63:1165–76. 
20.  Elist J. Effects of pollen extract preparation Prostat/Pol-
tit on lower urinary tract symptoms in patients with chronic 
nonbacterial prostatitis/chronic pelvic pain syndrome: a ran-
domized, double-blind, placebo-controlled study. Urology 
2006;67:60–3. 
21.  Wagenlehner FM, Schneider H, Ludwig M, Schnitker J, 
Brähler E, Weidner W. A pollen extract (Cernilton) in patients 
with inflammatory chronic prostatitis-chronic pelvic pain syn-
drome: a multicentre, randomised, prospective, double-blind, 
placebo-controlled phase 3 study. Eur Urol 2009;56:544–51. 
22.  Cai T, Wagenlehner FM, Luciani LG, Tiscione D, Malos-
sini G, Verze P, et al. Pollen extract in association with vita-
mins provides early pain relief in patients affected by chronic 
prostatitis/chronic pelvic pain syndrome. Exp Ther Med 
2014;8:1032–8. 
23.  Iwamura H, Koie T, Soma O, Matsumoto T, Imai A, 
Hatakeyama S, et al. Eviprostat has an identical effect com-
pared to pollen extract (Cernilton) in patients with chronic 
prostatitis/chronic pelvic pain syndrome: a randomized, pro-
spective study. BMC Urol 2015;15:120. 

effectively reduced DHT levels in prostate tis-
sue. Additionally, it decreased CD4+ T lympho-
cyte infiltration while promoting CD8+ T lym-
phocytes. The therapy also significantly lowered 
PSA levels. However, the small sample size and 
limited treatment duration prevent the general-
ization of our findings, underscoring the need 
for further studies on larger, more representative 
cohorts.
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