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Objective: Sambucus nigra (SN) has been found
to exhibit strong antioxidant properties and anti-
inflammatory effects. In our study, we aimed to
investigate the therapeutic effects of Sambucus nigra
extracts (SNe) in interstitial cystitis, a condition in
which inflammation plays a significant role in its patho-
physiology.

Methods: Thirty Wistar albino adult female rats were
used in this study. All rats were housed at an average
room temperature of 23°C, with a 12-h light/dark cycle,
and had ad libitum access to food. The rats were divided
into three groups: Group 1 (n = 10): Control (sham)
group, Group 2 (n = 10): Interstitial cystitis group, and
Group 3 (n = 10): Treatment group. Rats in Group 3
were administered oral Sambucus nigra extract at a dose
of 0.040 g/kg every other day for a total of 8 weeks.
Bladder tissues were examined both histologically and
immunohistochemically, with a focus on mast cells and

the presence of Interleukin-6 (IL-6), Interleukin-8 (IL-
8), Vascular Endothelial Growth Factor (VEGF), and
Tumor Necrosis Factor-o (TNF-a).

Results: The findings of chronic inflammation were
striking in the bladder sections of the interstitial cystitis
group. In the treatment group, regenerating transitional
epithelium, a compact appearance in the lamina propria,
and a decrease in inflammatory cells and mast cells were
observed. While significant improvements were noted in
IL-8, TNF-«, and mast cell counts, there was a reduction
in IL-6 and VEGEF levels, although this reduction was
not statistically significant.

Conclusion: Sambucus nigra, significantly reduces
TNF-a, Mast cell, VEGF, IL-6, and IL-8 levels in inter-
stitial cystitis (IC) bladder tissue. It provides recovery in
damaged bladder epithelium, smooth muscle, and basal
membrane. SN attracts attention as an important agent
due to its effects in the treatment of IC.
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Introduction

Interstitial cystitis (IC), a chronic disease char-
acterized by lower urinary tract symptoms and
suprapubic pain, with an etiology that has not been
fully elucidated, is often reported as painful bladder
syndrome (IC/BPS) in some cases." Additionally, IC
is commonly associated with urinary urgency.” The
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variability in diagnostic criteria, differences in com-
munity characteristics, and study design complicate
epidemiological data. Nevertheless, its incidence is
21-100 per 100,000, and it is observed in women at a
rate 5 times higher than in men.’ The prevalence of IC
in the literature ranges from 0.01% to 6.5%.’

There are many studies in the literature regard-
ing the etiology and pathophysiology of interstitial
cystitis. Although its pathophysiology has not been
fully elucidated, epithelial dysfunction, mast cell
activation, autoimmunity, and an increase in C-
type nerve fibers in the bladder play a role in
its pathogenesis.”” Research in the literature has
shown that inflammation plays a key role in the
etiology of interstitial cystitis.” The neuroinflamma-
tory response mediated by various mediators is
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thought to increase epithelial permeability, leading to
fibrosis, excessive detrusor activity, and a reduction
in compliance, ultimately resulting in a progres-
sive process.” In pathological diagnosis, subepithelial
infiltration of polymorphonuclear leukocytes, lym-
phocytes, mast cells, plasma cells, and the presence
of fibrotic lesions are investigated.” Studies have
shown that inflammatory cytokines play a significant
role in the pathogenesis of IC and the development
of its symptoms. Levels of inflammatory cytokines
such as interleukin-1f (IL-1f), interleukin-6 (IL-6),
interleukin-8 (IL-8), tumor necrosis factor-a (TNF-
@), and vascular endothelial growth factor (VEGF)
are significantly elevated in IC patients.”"’ Treatments
using anti-inflammatory and antioxidant extracts
have been shown to decrease mast cell numbers in the
bladder and reduce levels of inflammatory cytokines
like IL-6, IL-8, and TNF-a in experimental IC rat
models.”'*'"" This suggests that anti-inflammatory
treatment strategies may have a potential role in
patients with interstitial cystitis.

Sambucus (Elderberry) is a short-statured plant
belonging to the Adoxaceae family. While it has sev-
eral subspecies, Black Elder (Elder Flower, Sambucus
nigra L.) and Dwarf Elder (Sambucus Ebulus L.) are
used for therapeutic purposes in some cultures.”” In
this regard, Sambucus nigra is a plant that holds a
place in traditional medicine due to its antioxidant
and diuretic properties. It has been shown to exhibit
strong antioxidant properties’” and to inhibit the
biosynthesis of inflammatory cytokine TNF-¢."* Simi-
larly, extracts of Sambucus Ebulus have been found to
demonstrate anti-nociceptive and anti-inflammatory
effects.”

In our study, we aimed to investigate the therapeu-
tic effects of Sambucus extracts in interstitial cystitis,
a condition in which inflammation plays a significant
role in its pathophysiology.

Materials and Methods

Study design

This study used 30 conventional, non-specific
pathogen-free (non-SPF) adult healthy female Wistar
albino rats, aged 10-12 weeks and weighing 200-
250 g, bred in accordance with FELASA (Federation of
European Laboratory Animal Science Associations)
standards. Rats were obtained from Aydin
Adnan Menderes University, Faculty of Medicine,
Experimental Animal Production and Experimental
Research Laboratory. When determining the total
number of animals in the study groups, the sample
size was calculated using the “resource equation”
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method.”® It was planned to have a maximum of 10
rats in groups, with 21 degrees of freedom. All rats
were followed up at an average room temperature
of 23°C, in a 12-h dark-light cycle, and on an ad
libitum diet. Rats were divided into 3 groups: Group
1 (n = 10): Control (sham) group, Group 2 (n =
10): Interstitial cystitis group and Group 3 (n = 10):
Treatment group. Ethics committee approval was
obtained from Aydin Adnan Menderes University
Animal Ethics Committee (No.: 64583101 /2021/015).

Formation of groups

Rats in Groups 2 and 3 were administered intraperi-
toneal 75 mg/kg cyclophosphamide (Endoxan 1 g
injection, Eczacibasi Baxter, Istanbul, Tiirkiye) every
3 days for 4 doses, as previously described in the
literature.” Control group rats received an intraperi-
toneal injection of serum physiologic (0.9% NaCl) at
a similar volume. After a 12-day preparation period,
rats in Group 3 were started on oral administration
of Sambucus nigra extract (0.04 g/kg). The extract
used for treatment was prepared from the precipitate
obtained after processing dried S. nigra fruit with
methanol (NPRO Natural Product Biotechnology,
Izmir, Tiirkiye). The phenolic content of the extract
was measured and expressed as gallic acid equiv-
alent (GAE/100 mg extract). The prepared extract
was mixed in distilled water and dimethyl sulfoxide
(DMSO) to create a solution that was administered
orally to rats (95 mL distilled water + 5 mL DMSO).
The daily dose administered to the rats was deter-
mined to be 0.040 g/kg, based on similar studies
in the literature.””'* The treatment dose was deter-
mined based on the recommended lethal dose 50%
(LDs,) doses for the extract.'”’* The amount decided
as the final treatment dose was based on the half-
maximal inhibitory concentration (ICs,) dose at which
the extract exhibited maximal antioxidant effect."” The
phenolic content of the extract has been demonstrated
in previous studies™ and the extract was prepared by
standardizing it as shown in previous studies.”’ The
treatment was applied every other day as part of the
daily diet for a total of 8 weeks. At the end of the
treatment, all rats in the groups underwent intraperi-
toneal ketamine (90 mg/kg)/xylazine (10 mg/kg)
anesthesia, laparotomy was performed, and bladder
tissues were excised and fixed in 10% formalin.

Hematoxylin-eosin staining and may grunwald
giemsa staining method

Sections taken from all groups were kept in an
oven. They were removed from xylol and cleared
of paraffin.
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The sections were stained at room temperature
(approximately 20°C-25°C and the relative humidity
is between 35%—-40%) with 1% hematoxylin prepared
in a pH 3.0 medium for 4-5 min and rinsed with
phosphate-buffered water at pH 6.8. Subsequently,
counterstaining was performed with 1% eosin pre-
pared in a pH 4.5 medium for 1-1.5 min to complete
the staining procedure. For the evaluation of mast
cells, other preparations were stained with 1% May-
Griinwald solution for 3-5 min and briefly rinsed
with phosphate buffer at pH 6.8, followed by stain-
ing with 5% Giemsa solution prepared in the same
buffer for 10 min. The slides were then rinsed briefly
with the buffer and prepared for microscopic eval-
uation. For the microscopic evaluation, an Olympus
BX51 microscope manufactured by Olympus Cor-
poration, located at 2951 Ishikawa-machi, Hachioji,
Tokyo 192-8507, Japan, was used.

Immunohistochemical staining method

Sequenza Immunostaining Center Each73300001
Shandon/ThermoScientific IHC device used for
staining (Thermo Scientific, Waltham, MA, USA).
3 um-thick sections taken from bladder tissue paraffin
blocks were applied with a 1/10 diluted Citrate Buffer
(pH: 6) (AP-9003-999 Thermo Scientific) PT Module
(A80400012 LabVision) to unmask the antigen,
Protein Blocked (TA-125-PBQ Thermo Scientific) for
10 min. IL8 antibodies (orb229133, 1/50, Biorbyt,
Cambridge, UK), IL-6 antibodies (orb539985, Biorbyt,
1/100), VEGF antibodies (orb191500, Biorbyt, 1/50),
and TNF alpha antibodies (orb11495 Biorbyt, 1/100),
and washing was done with PBS (concentration 0.5x,
pH 7.4). DAB Chromogen (TA-125-HA, Thermo
Scientific) is used to identify positive cells.

Immunohistochemical and mast cell count
evaluation
May-Grunwald Giemsa stain was performed to eval-
uate mast cells. While determining the number of
mast cells in the groups, the average of the num-
ber of mast cells counted from 5 randomly selected
fields at x100 magnification was used. Cytoplasmic
staining was investigated immunohistochemically. In
all groups, 100 cells randomly selected from the
strongest areas were counted to calculate the percent-
age of IL-6, IL-8, VEGF and TNFa.

Immunohistochemical staining results were eval-
uated as follows: (+++): strong staining, (++):
moderate staining, (+): weak staining, (/4/—): very
weak staining, (—): no staining.

Histological and immunohistochemical evalua-
tions were made by an expert pathologist.

Statistical analyses

All results were expressed as means =+ standard devi-
ation (SD). Significant values in the groups were
assessed with one-way ANOVA. Statistical analy-
ses were calculated using GraphPad Prism version
7.04 for Windows (GraphPad Software, San Diego,
CA, USA). p < 0.05 was considered significant. IHC
staining results in groups were evaluated with the
Kruskal-Wallis and Bonferroni post-hoc test using
SPSS software version 22 (SPSS Inc., Chicago, IL,
USA). p < 0.001 was considered significant.

Results

In the IC group, chronic inflammation is observed in
the transitional epithelium and lamina propria with
H&E staining. In the control group, intact transi-
tional epithelium and an intact basement membrane
are observed in the bladder tissue. In the treatment
group, regenerating transitional epithelium, a com-
pact appearance in the lamina propria, and a decrease
in inflammatory cells are observed (Figure 1). A sig-
nificant decrease in mast cell count was also noted
(Figure 2).

In group 2 rats with the IC model, immunohis-
tochemical staining showed significant increases in
IL-6, IL-8, TNF-«, and VEGEF levels compared to the
control group (Table 1). In rats treated with Sambu-
cus nigra extract, the levels of IL-6, IL-8, TNF-«, and
VEGF were lower compared to the IC-induced rats
(Figures 3-6). This decrease was statistically signifi-
cant for IL-8 and TNF-«a (p = 0.045 and p = 0.003),
but not for IL-6 and VEGF (p = 0.183 and p = 0.465)
(Table 1 and Figure 7).

Discussion

The International Continence Society (ICS) defines
interstitial cystitis (IC) as a chronic condition char-
acterized by persistent or recurrent chronic pelvic
pain, pressure, or discomfort, accompanied by at
least one urinary symptom such as urgency or fre-
quent urination, without any pathology to explain
the findings.”” These symptoms significantly reduce
the quality of life. In addition to being a major hand-
icap in the social life of patients, IC also affects
their working hours and job performance, creating
an economic burden. The annual healthcare costs
of IC/BPS are 2.0 to 2.4 times higher than those
for healthy people of the same age.’ Therefore,
IC is one of the significant conditions in urology
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(A) Contro B) IC Group

FIGURE 1. Hematoxylin-Eosin staining results in groups. (A) In the control group, intact transitional epithelium
and intact basement membrane are observed in the bladder tissue (H&E, x5). (B) In the IC group, chronic
inflammation is observed in the transitional epithelium and lamina propria, (H&E, x5). (C) In the treatment
group, regenerating transitional epithelium, a compact appearance in the lamina propria and a decrease in
inflammatory cells are observed, (H&E, x10). IC, Interstitial cystitis
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FIGURE 2. Mast cells with Giemsa staining. (A) Section of Group 2 rats (IC model, x5), (B) Section of Group 3 rats
(IC model with treatment of SNe, x10). Mast cell count was observed to be significantly lower in the treatment
group rats (See also Figure 7 for quantification). IC, Interstitial cystitis; SNe, Sambucus nigra extract

practice. There are many treatment options, includ-
ing behavioral /non-pharmacological therapies, oral
medications, bladder instillations, or surgery. The
therapeutic goal is to relieve bladder pain, reduce
urgency and frequency, and improve patients’ quality
of life (QoL) (3). Although oral and intravesical treat-
ments can control symptoms in patients with mild to
moderate symptoms, the relapse rates remain high.
As a result, the search for effective treatments contin-
ues.” In addition, recent studies have shown that the
urinary microbial ecosystem, called urobiome, plays
an important role in inflammatory urinary system
diseases such as interstitial cystitis, urethritis, and
chronic prostatitis.”* Disruption of the urobiome equi-
librium leads to excessive proliferation of pathogenic
microorganisms, the development of inflammatory
urinary tract diseases and triggers the activation of
the immune system. Repairing urinary microbiota

with probiotic therapies plays an important role in
reducing inflammation and preventing infections.”
In this regard, our findings support that S. nigra
extracts show promising potential in the treatment
of IC. And to our knowledge, this is the first study
conducted with SNe in this area.

S. nigra is used in the market as a food supplement
in many countries for its medical benefits as
well as traditional medical applications. It shows
anti-inflammatory, antioxidant, antitumor and
immunomodulatory activities with the bioactive
substances such as polyphenols and flavonoids
it contains."*'” Experimental studies show that
sambucus extracts are potent hydroxyl radical
scavengers. Similarly, it has been found to inhibit
lipid peroxidation and have an antioxidant effect.”
It has also been shown to inhibit nitric oxide
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TABLE 1. Immunohistochemical staining rates between groups

IHC and Giemsa Group 1 Group 2
Staining (Control)  (IC model)
IL-6 4.50¢¢ 18.50"<
IL-8 5.44%¢ 20.06*>*
TNF-« 4.500¢ 20.19b<
VEGF 5.38*¢ 17.25%0¢
Mast Cell Count 14.06> 17.69b<

Group 3 ICmodel p (ANOVA) p (Post-
+ SNe Treatment) HOCQ)
b

14.5** <0.001° Solggblc
12,00+ <0.001° 828322
e ar O
14.88** 0.002* 8?)82;
5.75* 0.002° 8(;(;;

Note: IC, Interstitial Cystitis; SNe, Sambucus nigra Extract; IHC, Immunohistochemical Staining. * Analysis result
between all groups; ® Analysis result between the IC group and the treatment group; € Analysis result between the IC

group and the control group.

synthesis in a dose-dependent manner."”” Tumor
necrosis factor, plays a key role in inflammation and
the immune response and S. nigra inhibits TNF-«
biosynthesis. Thus, it may have anti-inflammatory
and antirheumatic effects.” Schwaiger et al. showed
that ursolic acid, one of the active components
of sambucus extract, inhibited TNF-a-induced
expression of vascular cell adhesion molecule 1
(VCAM-1) and intercellular adhesion molecule 1
(ICAM-1). Increased VCAM1 expression is associated
with several chronic inflammatory diseases, which
may make it a target for therapy’ Similarly,
ursolic acid inhibits cyclooxygenase-2 (COX2)
gene expression and prostaglandin (PG) synthesis,
confirming that it can have both anti-inflammatory

and chemopreventive effects”” Nuclear factor
erythroid 2-related factor 2 (Nrf2) is a key component
of endogenous antioxidant defense systems that
regulates mitochondrial ROS production. Nrf2
induces the heme oxygenase-1 (HO-1) gene by
increasing mRNA and protein expression. HO-1
expression suppresses nuclear factor-«B (NF-
kB) activation, leading to inhibited secretion of
inflammatory cytokines. NF-«B activation also
stimulates the protein release of VEGF to induce
angiogenesis.”” Lin et al. showed that sambucus
extracts suppressed NF-«B protein expression. And
it was shown to downregulate the levels of IL-6
and VEGF in a dose-dependent manner.” Current
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FIGURE 3. Immunohistochemical stainings with IL-6 between the groups. (A) Control group with IL-6 staining,
0-25% (x10), (B) IC group with IL6 staining, 75-100% (x10), (C) Treatment group with IL-6 staining, 75-100%
(x10). Immunohistochemical staining showed that IL6 levels were decreased in SNe-treated rats. However,
this difference was not statistically significant (See also Figure 7 for quantification). IC, Interstitial cystitis; IL-6,

Interleukin-6

Copyright © 2026 The Authors. Published by Tech Science Press; 33(3); June 2026

679



CHEN ET AL.

Cc

Treatment

B R
ICGroup | '

FIGURE 4. Immunohistochemical stainings with IL-8 between the groups. (A) Control group with IL-8 staining,
25-50% (x10), (B) IC group with IL8 staining, 75-100% (x10), (C) Treatment group with IL-8 staining, 50-75%
(x10). Immunohistochemical staining showed that IL8 levels were significantly decreased in SNe-treated rats (See
also Figure 7 for quantification). IC, Interstitial cystitis; IL-8, Interleukin-8
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FIGURE 5. Immunohistochemical stainings with TNFa between the groups. (A) Control group with TNFa«
expression, 25-50% (x10), (B) IC group with TNFa expression, 75-100% (x10), (C) Treatment group with
TNFa expression, 50-75% (x10). Immunohistochemical staining showed that TNF« levels were significantly
decreased in SNe-treated rats (See also Figure 7 for quantification). IC, Interstitial cystitis; TNFe, Tumor necrosis

factor-alpha

findings suggest that Sambucus extracts may have a
role in the treatment of IC.

The importance of mast cell infiltration in IC/BPS
is frequently reported in studies, although its signifi-
cance remains unclear. In interstitial cystitis patients,
there is an increase in mast cells in both the lamina
propria and detrusor muscle of the bladder tissue.”
Studies have shown that detrusor mastocytosis is
associated with fibrosis and may indicate the need for
further treatment.” Similarly, the increase in mast cells
has been observed to correlate with lymphoplasma-
cytic cell infiltration in the subepithelial tissue.” Mast
cell activation leads to the release of various media-
tors such as histamine, kinins, proteases, IL-6, IL-§,
and nitric oxide, which are inflammatory, nociceptive,
and vasoactive.” These mediators contribute to neu-
roinflammatory responses, which increase epithelial
permeability, leading to the development of a chronic

process characterized by fibrosis, detrusor hyperac-
tivity, and reduced compliance.” In human studies, a
histological number of >28 cells/mm? has been used
to diagnose IC/BPS,” but no such cut-off value has
been reported for rat studies. In our study, where mast
cells were quantitatively assessed, we observed an
increase in mast cell count in the bladder tissue of
rats with interstitial cystitis compared to the control
group. However, in rats treated with Sambucus nigra
extract, we found a statistically significant reduction
in mast cell count (Mean 17.69 vs. 5.75; p: 0.003).
This finding supports the potential therapeutic ben-
efit of Sambucus nigra extracts in the treatment of
interstitial cystitis.

Inflammatory cytokines such as IL-6, IL-8, and
TNF-o are significantly elevated in patients with
IC. IL-6 is secreted by inflammatory cells, including
macrophages and mast cells. Studies have shown
that serum and urinary IL-6 levels are elevated
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FIGURE 6. Immunohistochemical stainings with VEGF between the groups. (A) Control group with VEGF
expression, 25-50% (x10), (B) IC group with VEGF expression, 75-100% (x10), (C) Treatment group with VEGF
expression, 50-75% (x10). Immunohistochemical staining showed that VEGF levels were decreased in SNE-
treated rats. However, this difference was not statistically significant. IC, Interstitial cystitis; VEGF, Vascular

endothelial growth factor

in IC patients, and these levels correlate with
symptom severity.” IL-6 levels may trigger affer-
ent sensitization, and it has been reported that
they may contribute to bladder pain symptoms.”” A
study investigating urinary chemokines in ulcera-
tive IC/BPS reported that IL-6 levels are significantly
increased up to 20-fold compared to non-ulcerative
IC/BPS patients.” IL-8, a chemotactic cytokine,
increases the inflammatory response through the
migration of neutrophils, eosinophils, and T lympho-
cytes.” It also plays a critical role in normal urothelial
growth and its continuity.”” While it has been shown
that IL-8 levels could be a high-sensitivity biomarker
for diagnosing IC, no significant relationship with
the clinical features of the disease has been found.”
Jiang et al. found that urinary IL-8 levels are signif-
icantly elevated in IC/BPS patients in their study’
An older study reported a strong positive relation-
ship between urinary IL-8 levels and bladder mast
cell counts.”” Similarly, our results showed that in
rats with IC, IL-6 and IL-8 levels were significantly
higher compared to the control group. Additionally,
inflammation was observed in the transitional epithe-
lium and lamina propria of the bladder mucosa in
these rats. In rats treated with SNe, IL-6 and IL-
8 levels were reduced. While the reduction in IL-8
levels was statistically significant, the decrease in IL-6
levels was not statistically significant. However, H&E
staining revealed that in the treatment group, the
inflammatory response in the bladder mucosa was
significantly reduced.

TNF-« is released from activated macrophages
and leads to an increase in reactive oxygen species
(ROS) and the expression of adhesion molecules on
the vascular endothelium. It also serves as a chemo-
tactic agent for monocytes and polymorphonuclear

leukocytes, thereby contributing to the inflammatory
response.” Similarly, in IC, inflammation mediated
by TNF-« and IL-6, as well as the production of free
oxygen radicals, has been associated with urothe-
lial damage. IL-6 is also highlighted for increasing
detrusor contractility, leading to the onset of urinary
symptoms.'' Another important pathological feature
in IC/BPS is bladder fibrosis.” Jin et al. stimulated
epithelial cells with TNF-« in an in vitro study using
human uroepithelial cells, and as a result, observed
collagen accumulation leading to pro-fibrogenesis
due to TNF-induced inflammation."’ Similarly, levels
of VEGE, a marker of angiogenesis, are elevated in
patients with IC." It has also been reported that VEGF
may serve as a useful biomarker for the diagnosis of
BPS/IC.”* VEGF may contribute to the hyperalgesia
experienced by IC/BPS patients and is potentially
linked with neuronal control and nerve repair in
these patients.”” VEGF expression in IC patients is
thought to be caused by hypoxia in bladder tis-
sues during the filling phase. This increased VEGF
expression is thought to contribute to bladder fibrosis
and a decrease in bladder capacity.”” VEGF is asso-
ciated with angiogenesis, and its inhibition leads to
a reduction in inflammation.”” Anti-angiogenic ther-
apy may be considered as a treatment method in
IC. Similarly, intravesical administration of platelet-
rich plasma has been shown to reduce VEGF levels
and help repair the urothelium.”* Our results demon-
strate that treatments with Sambucus nigra extract may
reduce TNF-a and VEGEF levels. In treated rats, this
improvement was statistically significant for TNF-
o when compared to the IC group (mean 20.19 vs.
12.81, p = 0.003), but for VEGEF, the reduction was
not statistically significant (mean 17.25 vs. 14.88, p =
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FIGURE 7. Immunohistochemical and Giemsa staining results. Decreased levels of IL-6, IL-8 and TNF-«, as well
as reduced mast cell numbers, were shown in rats treated with S. nigra extract. Group 1, The control group; Group
2, Rats of the interstitial cystitis model; Group 3, Rats treated with SNe

0.465). In correlation with these results, H&E stain-
ing showed that in the treated rats, regenerating
transitional epithelium, a compact appearance in the
lamina propria, and a decrease in inflammatory cells
were observed. This is in line with the literature*
and supports the idea that S. nigra extracts may have
therapeutic potential in the treatment of IC.

Being an experimental study and lack of urody-
namic evaluations are the shortcomings of this study.
Nevertheless, we believe that our findings will guide
randomized, prospective studies that also evaluate
quality of life indices.

The results of our study support the potential
of S. nigra extract, which holds a place in tradi-
tional medicine, as a promising treatment for IC
patients. We believe that clinical studies supporting

our findings will pave the way for further therapeu-
tic approaches in this field. Additional studies are
needed to determine a standardized effective and safe
dose for oral use or intravesical use in patients with
interstitial cystitis.

Conclusion

Sambucus nigra, significantly reduces TNF alpha,
Mast cell, VEGEF, IL-6 and IL-8 levels in IC bladder tis-
sue. When applied as treatment, it provides recovery
in damaged bladder epithelium, smooth muscle and
basal membrane. For this reason, SN attracts attention
as an important agent to investigate its effects in the
treatment of IC.
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