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the health care resources of national health systems, thus in-
novative ways to prevent, manage and treat this disease are 
urgently needed (3, 4).

The pathogenic theories of endometriosis are complex 
and not completely clear. Within the proposed pathogenic 
hypotheses – i.e., retrograde menstruation, coelomic meta-
plasia and Müllerian remnants – none explain all of the dif-
ferent types of endometriosis. According to the retrograde 
menstruation hypothesis, endometrial fragments reaching 
the pelvis through the fallopian tubes implant onto the peri-
toneum and abdominal organs, proliferate and cause chronic 
inflammation with formation of adhesions. The number and 
amount of menstrual flows together with genetic, hormonal 
and environmental factors regulates the degree of phenotyp-
ic expression of the disease (5).

Inflammation is a key feature of endometriosis, as the 
presence of ectopic tissue in the peritoneal cavity is associ-
ated with overproduction of prostaglandins, cytokines, che-
mokines and interleukins both in the peritoneal fluid and in 
the peripheral circulation. This contributes to dysmenorrhea, 
deep dyspareunia, dyschezia and dysuria, which are the key 
symptoms of this disease (6).

Currently, the management of minimal and mild stage en-
dometriosis consists of a medical treatment before  surgery 
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Introduction

Endometriosis is defined as the presence of endometrial 
glands and stroma outside the uterine cavity, predominantly, 
but not exclusively, in the pelvic compartment. It is an estro-
gen-dependent chronic inflammatory condition that affects 
women in their reproductive age, and it is associated with 
pelvic pain and infertility (1).

Endometriosis affects approximately 5% of women of re-
productive age, with a 0.1% annual incidence rate among 
women aged 15-49 years (2). Endometriosis has a substantial 
impact on the quality of life of affected women but also on 
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(7). Different medical approaches, such as hormonal contra-
ceptives, progestins, gonadotropin-releasing hormone (GnRH) 
agonists, danazol or gestrinone, are used because they inhibit 
endometrial proliferation and reduce or abolish menstrua-
tion. Nonetheless, these treatments address the symptoms 
and are not cytoreductive. In addition, patients are often not 
eligible for hormonal therapies (8). Nonhormonal prepara-
tions are interesting add-ons to endocrine therapies and sur-
gery and may be the sole strategy available for some patients. 
Within this category of treatments are painkillers, antiinflam-
matory drugs and a broad array of food supplements, all of 
which can be useful to address the symptoms of endometrio-
sis. Particularly in the field of food supplements, there is a lack 
of evidence on the effectiveness and mechanisms of action of 
these preparations, calling for studies in this field.

Wobenzym Vital is an enzymatic combination of papain, 
bromelain, trypsin, chymotrypsin and quercetin, substances 
presenting regulatory action on the pool of cytokines and 
mast cell activity. These characteristics make this preparation 
interesting for the potential antiinflammatory effects it may 
have in women with endometriosis.

Previous experimental and clinical studies have demon-
strated a therapeutic and antiinflammatory activity of Woben-
zym Vital in the treatment of different inflammatory diseases 
such as pelvic inflammatory disease, mammary benign diseas-
es as well as of many other allergic, autoimmune and degen-
erative inflammatory conditions (9).

Once adsorbed in gastro-intestinal tract, proteases of 
Wobenzym Vital bind α2-macroglobulins and activate macro-
phages. These enzymes exert antioxidant, antiinflammatory, 
immunomodulatory and fibrinolytic effects that modulate 
both acute and chronic inflammation (10).

The aim of this randomized, double-blind, placebo- 
controlled study was to assess the effectiveness of Woben-
zym Vital in the supportive treatment of patients affected by 
symptomatic minimal and moderate endometriosis selected 
for surgical treatment. We investigated the changes in pain, 
peripheral and peritoneal variations of cytokines, chemo-
kines, interleukins, antiangiogenic and proangiogenic factors 
and proinflammatory mediators before and after surgery.

Methods

Study protocol and participants

A total of 30 women between the ages of 20 and 40 were 
enrolled in the study from July 2012 to June 2013. All patients 
presented strong clinical and ultrasonographic suspicion of 
stage I-II endometriosis according to the American Society for 
Reproductive Medicine scoring system (11) and were select-
ed for laparoscopic surgical treatment. In particular, patients 
were enrolled if they presented mono or bilateral ovarian en-
dometriomas with between 2 and 4 cm maximum diameter, 
associated with pelvic pain during menstrual cycles or sexual 
intercourse (Tab. I). Intraoperative and pathological diagnosis 
and staging of endometriosis were confirmed in all patients. 
All surgeries were performed with a mini-invasive laparo-
scopic technique. Patients were required to have been free 
from estrogen–progestin combinations, progestin-only pills 
or GnRH analogues for at least 6 months before  enrollment 

and for the whole study period. In addition, participants were 
requested not to use medications influencing inflammation, 
such as nonsteroidal antiinflammatory drugs, during the 
study. Exclusion criteria were high grade endometriosis, age 
>40 years, concomitant or recent use of hormonal treatments 
for endometriosis. Patients with an allergy to the active ingre-
dients of the study medication, pineapple, papaya or kiwi or 
presenting lactose intolerance were also excluded.

Participants were randomized to Wobenzym Vital or pla-
cebo in a 1:1 manner. Fifteen patients were administered 
Wobenzym Vital (2 tablets 2 times a day), and 15 patients, 
placebo (placebo 2 tablets 2 times a day). Participants started 
treatment with Wobenzym Vital or placebo 40-60 days before 
surgery at the moment of enrollment, and treatment was be 
continued for 60 days after surgery.

Treatment with Wobenzym Vital was well tolerated, with 
few adverse events, none of which led to treatment discon-
tinuation. Adverse events reported in 3 patients were mild 
and transient gastrointestinal symptoms.

Symptoms of pain were assessed, recorded and graded on 
a 10-cm visual analog scale (VAS) in all patients at enrollment, 
the day before surgery and 2, 7 and 60 days after surgery. Pe-
ripheral blood samples were collected at enrollment, the day 
before surgery and 60 days after surgery. Finally, peritoneal 
washing was performed during surgery, with the introduction 
of 50 mL of sterile saline solution.

Primary end points

Primary end points of the study were

1. Evaluation of pain at the different time points by quanti-
fication with VAS scale.

TAbLE I - Patient characteristics in the 2 populations studied

Wobenzym 
group

Placebo 
group

p Value

Number of patients 15 15 n.s.

Age, years 29  ±  4 32 ± 3 n.s.

BMI (calculated as kg/m2) 25 ± 3 26 ± 4 n.s.

Symptoms, no. (%) n.s.

 Dysmenorrhea 27 (81%) 26 (78%) n.s.

 Chronic pelvic pain 24 (72%) 22 (66%) n.s.

 Infertility 18 (54%) 20 (60%) n.s.

 Dyspareunia 19 (57%) 21 (63%) n.s.

 Dyschezia 7 (21%) 5 (18%) n.s.

 Others 17 (51%) 20 (60%) n.s.

Monolateral ovarian cyst 21 (63%) 18 (54%) n.s.

Bilateral ovarian cysts 8 (24%) 10 (30%) n.s.

VAS score at enrollment 3.8 3.2 n.s.

Values are numbers, means (± SD) Standard Deviation or number (%), as in-
dicated. 
n.s. = nonsignificant; VAS = visual analog scale.
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2. Evaluation of peripheral and peritoneal inflammation as 
assessed by the analysis of a panel of proinflammatory 
and antiinflammatory cytokines, chemokines and inter-
leukins in peripheral blood and in peritoneal fluid.

Blood and peritoneal fluid biochemical analyses

A panel of inflammatory mediators including angiopoietin 
2, soluble CD40 ligand (sCD40L), epidermal growth factor 
(EGF), endoglin, soluble Fas ligand (sFASL), heparin-binding 
EGF-like growth factor (HB-EGF), insulin-like growth factor-
binding protein 1 (IGFBP-1), IL-6, IL-8, IL-18, plasminogen 
activator inhibitor-1 (PAI-1), placental growth factor (PLGF), 
transforming growth factor alpha (TGF-α), tumor necrosis 
factor alpha (TNF-α), phosphatidic acid (uPA), vascular endo-
thelial growth factor-A (VEGF-A), VEGF-C and VEGF-D were 
analyzed in blood and in peritoneal washing samples, using 
a magnetic bead-based immunoassay (Bio-Plex, Bio-RAD, 
 Milano, Italy; performed at the BIOCLARMA Research and 
Molecular Diagnostics Laboratory, Turin, Italy).

Study product

Wobenzym Vital is an orally functional enzyme- flavonoids 
combination supplement. Each tablet contains 270 mg of bro-
melain, 144 mg trypsin, 197 mg papain and 9 mg chymotrypsin. 
Current indications for this product are inflammation and swell-
ing caused by trauma, thrombophlebitis and inflammation of 
joints due to osteoarthritis. Pharmacological research in animals 
has proven no toxic, teratogenic or mutagenic characteristics af-
ter single, multiple or long-term intake. Characteristic adverse 
reactions of this oral therapy are a modification of consistency, 
color and odor of the stool. At higher doses, sensations of bloat-
ing, flatulence and diarrhea may appear in approximately 10%-
15% of patients. These symptoms may also be related to the 
excipient lactose. Very few allergic reactions have been report-
ed. In other studies, all reported adverse reactions have been 
minor and disappeared after discontinuation. None of the cases 
required further treatment. The placebo tablets for the control 
group consisted of lactose-monohydrate and had no activity.

Design, randomization, blinding and statistical analysis

The study was designed as a randomized, double-blind, 
placebo-controlled, single-center study performed in the Uni-
versity Hospital of S. Chiara in Pisa. The study protocol was 
approved by the ethics committee of the University of Pisa 
(approval reference number 3171/2010), and all participating 
individuals gave their written informed consent. Participants 
were randomized to Wobenzym Vital or placebo in a 1:1 ratio 
using a pregenerated randomization list with variable block 
sizes. According to the randomization list, the investigational 
medicinal product (IMP-either Wobenzym Vital or placebo) 
was labeled with the participant’s ID by NAMED (distributor 
of Wobenzym Vital) and sent to the principal investigator. 
Data analysis was performed by software SPSS version 1.4. 
Descriptive statistical analysis (means, SDs and percentages) 
was performed using ANOVA test. Statistical significance was 
set at a p value <0.05. Data concentrations were expressed 
as pg/mL.

Study funding

The study was funded by NAMED S.p.a. through a grant to 
the Department of Clinical and Translational Medicine, Uni-
versity of Pisa. NAMED was in charge of labeling and shipment 
of the active treatment and placebo boxes after randomiza-
tion by the investigators. NAMED had no access to the results 
or any input in the analysis or in the writing of the manuscript.

Results

Effects of supportive treatment with Wobenzym  
Vital on pain

Consistent with the stage of endometriosis required to 
participate to the study, all patients displayed moderate pain 
scores at baseline, with comparable values in the 2 arms 
(Fig. 1). Surgery was associated in both groups with a signifi-
cant reduction in pain scores starting from 7 days after the 
procedure and continuing up to 60 days (Fig. 1).

While patients receiving placebo did not show any reduc-
tion in preoperative pain scores, those treated with Woben-
zym Vital showed a significant decrease in pain severity after 
initiation of the active compound (Fig. 1). Moreover, pain 
scores immediately after surgery in women receiving Wo-
benzym Vital did not change, in contrast to controls, where a 
perioperative pain increase was found (Fig. 1).

Differential effects of supportive treatment with  
Wobenzym Vital on blood levels of inflammatory  
mediators, growth factors and proangiogenic factors

The analysis of a set of biochemical markers across the 
study showed that all patients receiving placebo underwent 
a significant increase in peripheral blood levels of the in-
flammatory mediators IL-6, IL-8, TNF-α and sCD40L as well 
as of the growth factors and growth factors regulators EGF, 
TGF-α and IGF-BP1 (Figs. 2 and 3). This increase was found 
in comparing the baseline concentrations of these analytes 

Fig. 1 - Modifications at different times in visual analog scale (VAS) 
scores for patients treated with placebo and Wobenzym Vital 
(*p<0.05, Wobenzym group; #p<0.05, placebo group).
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at enrollment with those on the day before surgery. Surgery 
in placebo-treated patients resulted in a subsequent signifi-
cant decrease in the levels of all of these biomarkers which 
was measurable on the 60-day visit (Figs. 2 and 3).

In contrast, women treated with Wobenzym Vital did 
not show any increase in the peripheral concentrations  
of the above-mentioned inflammatory mediators and 

growth factors, which remained consistently stable between 
 enrollment and surgery, and up to the end of the study  
(Figs. 2 and 3).

We also looked at the changes in peripheral blood con-
centrations of proangiogenic and antiangiogenic factors in 
the same patients. No differences between placebo or active 
treatment patients or changes at any of the time points in the 

Fig. 2 - Patients’ peripheral concen-
trations of inflammatory mediators 
across the study (#p<0.05; ##p<0.01; 
###p<0.001, within groups; *p<0.05; 
**p<0.01, ***p<0.001, between 
groups). P = placebo group; sCD40L =  
soluble CD40 ligand; W = Woben-
zym Vital group.

Fig. 3 - Patients’ peripheral con-
centrations of growth factors and 
growth factor regulators across the 
study (#p<0.05; ##p<0.01; ###p<0.001, 
within groups; *p<0.05; **p<0.01; 
***p<0.001, between groups). EGF 
= epidermal growth factor; IGFBP-1 
= insulin-like growth factor-binding 
protein 1; P = placebo group; TGF-α 
= transforming growth factor alpha;  
W = Wobenzym Vital group.
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study were found in the peripheral blood levels of angiopoi-
etin-2, endoglin, sFASL, IL-18, PAI-1, PLGF, uPA, VEGF-A, VEGF-
C or VEGF-D (data not shown).

Differential effects of supportive treatment with  
Wobenzym Vital on peritoneal levels of inflammatory  
mediators, growth factors and proangiogenic factors

The evaluation of peritoneal washings collected during 
surgery showed that levels of inflammatory factors, growth 
factors and proangiogenic factors in patients receiving 
 Wobenzym Vital were nonsignificantly lower than those in 
patients treated with placebo, with the exception of IL-18, 
which showed higher concentrations (Tab. II).

Discussion

The main result of this study was the identification of a 
clinically measurable reduction in pain scores in patients with 
minimal-mild pelvic endometriosis, with treatment with an 

enzymatic combination of papain, bromelain, trypsin, chymo-
trypsin and quercetin (Wobenzym Vital). This treatment also 
helped in controlling surgery-associated pain in these wom-
en. Reduction in endometriosis-associated pain in women 
receiving Wobenzym Vital was paralleled by lower amounts 
of circulating inflammatory mediators and growth factors in-
volved in endometriosis and with reduced inflammation in 
the peritoneal cavity.

Several molecular mechanisms are involved in endometri-
osis development. According to the most popular pathogenic 
hypothesis, endometrial fragments reaching the peritoneal 
cavity through the fallopian tubes can implant, grow and in-
vade the pelvic structures. The likelihood of this event is in-
fluenced epidemiologically by any menstrual, reproductive or 
personal factors that augment pelvic exposure to regurgitated 
endometrium, such as early age at menarche or long or abun-
dant menstrual cycles (6). However, it is established that im-
plantation and survival of endometrial cells in the peritoneal 
cavity needs a set of molecular events facilitating cell adhe-
sion and growth at ectopic locations (8). Pelvic inflammation 
is of key relevance to induce peritoneal ectopic endometrial 
implantation. Inflammatory mediators such as TNF-α and oth-
er inflammatory cytokines (e.g., IL-6) elicit the activation of 
the nuclear factor-kB (NF-kB) signaling pathway in peritoneal 
cells, inflammatory and immune cells, as well as in vascular 
cells in the pelvis. This signaling avenue leads to expression 
of adhesion molecules by peritoneal cells, facilitating ectopic 
endometrial implantation. The same inflammatory mediators 
are also relevant to activate the expression of matrix metallo-
proteinases and growth and proangiogenic factors. These last 
mediators help endometrial cells grow and eventually invade 
ectopic tissues through the formation of a neovascular in-
flow and are also thought to be important for the progressive 
sprouting of nerve ends that may enhance pain perception 
(6, 12, 13). Thus, pelvic inflammation is the starting point of 
the peritoneal damage, exposure of submesothelial connec-
tive tissue, neoangiogenesis and enhanced endometrial cell 
proliferation, and thus plays a key role in the development  
of pelvic endometriosis and of the associated pain and infer-
tility (5, 13, 14).

The main clinical target in women with minimal and mild 
endometriosis is the reduction of pelvic pain. Treatment of 
infertility can be relevant in some individuals. Pain control 
can benefit from surgery, medical treatment and often from 
a combination of the two. Infertility mostly benefits from 
surgery or from medically assisted procreation techniques. 
Surgery is aimed at removal of endometriosis implants and 
to the ablation of pelvic adhesions. Decreased endometrio-
sis burden results in lower levels of pelvic inflammation, and 
removal of adhesions often improves mechanical pain (15, 
16). However, surgery does not remove the local predis-
posing factors to endometriosis formation, and thus often 
allows a relapse (17, 18). Overall, the effect of surgery for 
endometriosis-associated infertility is supported by evidence 
of limited quality. A small benefit has been demonstrated 
for early,  peritoneal disease. A meta-analysis of 2 random-
ized controlled trials conducted in women with stage I–II 
endometriosis, documented an odds ratio for pregnancy of 
1.64 (95% confidence interval [95% CI], 1.05-2.57) in favor  
of laparoscopic surgery (19). Data regarding more advanced 

TAbLE II -  Levels of inflammatory factors, growth factors and pro-
angiogenic factors in peritoneal washings collected dur-
ing surgery, in patients receiving Wobenzym Vital and 
placebo

pg/ml Wobenzym Placebo p<0.05

Angiopoietin 2 2,227 ± 231 2,469 ± 254 n.s.

sCD40L 89 ± 12 114 ± 15 n.s.

EGF 7.4 ± 1.3 9.1 ± 2.1 n.s.

Endoglin 502 ± 42 548 ± 31 n.s.

sFASL 79 ± 8 107 ± 12 n.s.

HB-EGF 9.5 ± 2.1 11.4 ± 1.8 n.s.

IGFBP-1 116,113 ± 1,321 13,528 ± 1,746 n.s.

PLGF 213 ± 58 264 ± 41 n.s.

IL-6 52 ± 8 59 ± 6 n.s.

IL-8 43 ± 5 48 ± 7 n.s.

IL-18 98 ± 17 80 ± 13 n.s.

PAI-1 17,398 ± 1581 24,266 ± 774 n.s.

TGF-α 17.1 ± 3.1 24.7 ± 3.8 n.s.

TNF-α 6.3 ± 1.7 7.8 ± 1.2 n.s.

VEGF-A 369 ± 34 542 ± 61 n.s.

VEGF-C 305 ± 27 330 ± 48 n.s.

VEGF-D 292 ± 52 347 ± 42 n.s.

uPA 1,212 ± 78 1,418 ± 93 n.s

Values are means ± SD. Standard Deviation (SD).
sCD40L = soluble CD40 ligand; EGF = epidermal growth factor; sFASL = sol-
uble Fas ligand; HB-EGF = heparin-binding EGF-like growth factor; IGFBP-1 =  
insulin-like growth factor-binding protein 1; PLGF = placental growth 
factor; IL-6 = interleukin-6; IL-8 = interleukin-8; IL-18 = interleukin-18;  
PAI-1 = plasminogen activator inhibitor-1; TGF-α = transforming growth fac-
tor alpha; TNF-α = tumor necrosis factor alpha; VEGF = vascular endothelial 
growth factor; uPA = phosphatidic acid.
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endometriosis – that is, stage III-IV disease or deep infiltrating 
endometriosis – are less clear, as no randomized controlled 
trials have investigated the benefit of surgery as a concep-
tion-enhancing procedure in these women; thus, indirect evi-
dence suggests that surgery may not be of major benefit for 
advanced disease (20).

The available medical treatments for endometriosis create 
a hypoestrogenic (GnRH agonists), hyperandrogenic (danazol, 
gestrinone) or hyperprogestogenic (oral contraceptives, pro-
gestins) environment. In all such conditions, suppression of 
eutopic or ectopic endometrial cell proliferation is obtained. 
Pharmacological treatments are, however, not cytoreductive, 
and lesions can survive and may restart their proinflamma-
tory activity at discontinuation. Furthermore, none of these 
treatments is compatible with the achievement of pregnancy 
(16, 17).

The emerging trend in endometriosis research involves 
the exploitation of molecular-targeted compounds. Several 
antiangiogenic agents (soluble Flt-1, cabergoline, rapamy-
cin, endostatin, βpep 25, TNP-470, angiostatin, SU5416 and 
SU6668) have been tested in animal models with promising 
results in the establishment and maintenance of experimen-
tal lesions. However, owing to their severe adverse effects 
related to interference with physiological angiogenesis, their 
translation into human research has been limited. Statins, 
trichostatin A and valproic acid have been used in a preclini-
cal setting but in a very limited number of real patients. Aro-
matase inhibitors, selective estrogen receptor modulators 
(SERM), COX-2 inhibitors (rofecoxib) and immunomodulators 
have also been tested in some clinical trials in patients affect-
ed by stage I-II endometriosis; nevertheless, any of the pos-
sible beneficial effects of these advanced treatments awaits 
confirmation in appropriately sized clinical trials (21).

Given this background, it seems worth assessing the pos-
sible role of currently available antiinflammatory formula-
tions, to establish if these may be useful as supplementary 
treatments in patients with endometriosis.

Wobenzym Vital, an orally available formulation composed 
of bromelain, trypsin, papain, chymotrypsin and flavonoids, is 
one of these formulations. Experimental and clinical trials in 
humans and animals suggest a beneficial effect in inflamma-
tory and rheumatological diseases and on the immunologi-
cal mechanisms of atherosclerosis in rats (22, 23). Following 
 injury or intense exercise, Wobenzym Vital helps in restoring 
microcirculatory flow, decreasing pain and reducing inflamma-
tion and swelling, and it alleviates musculoskeletal symptoms 
similar to nonsteroidal antiinflammatory drugs (24). Clinical 
studies confirm that Wobenzym Vital has antiedematous, an-
tiinflammatory, antioxidant and fibrinolytic effects on patients 
affected by allergic respiratory diseases and other inflamma-
tory chronic conditions such as vestibulodynia or painful blad-
der syndrome. Some of these actions seem to happen through 
a decrease in the production of IL-6 induced by hydrolytic en-
zymes and flavonoids (25, 26) and a reduced release of proin-
flammatory factors dependent on bromelain (10).

In patients affected by endometriosis, an imbalance of 
proinflammatory cytokines is well demonstrated (27). The en-
zyme combination Wobenzym Vital has also been shown to 
decrease and normalize the biomarkers of inflammation both 
in peripheral blood and in the pelvic area, improving pain 

symptoms (9). Our results add to this literature, showing that 
administration of Wobenzym Vital results in reduced pain in 
women with endometriosis before and after surgery. Reduced 
pain scores in patients receiving Wobenzym Vital correspond-
ed to reduced amounts of a number of key inflammatory fac-
tors and growth factors that are involved with endometriosis 
and endometriosis-associated pain. Peritoneal fluid levels of 
several biochemical markers were lower in these patients, 
suggesting that supportive treatment with this preparation 
turns into a reduction of inflammatory and immune-mediated  
processes associated with pelvic endometriosis.

However, no change was seen in the circulating amounts 
of proangiogenic factors, which are also deemed to be key 
factors in the progression of pelvic endometriosis. This dem-
onstrates a specificity of action of this compound, which  
reinforces the interest in understanding better its potential 
clinical benefits in this setting.

Although the exact mechanisms of action of Wobenzym 
Vital are not established, it is possible that binding and re-
moval of cytokines mediated by α-2-macroglobulin may be 
modulated by this treatment. Indeed, proteases bind α-2-
macroglobulins leading to functional activation of these 
proteins possibly determining more effective clearance of in-
flammatory factors (10, 27). In addition, quercetin is known 
to inhibit the release of IL-6 in response to IL-1 by reducing 
intracellular calcium ions (28).

Overall, no available medical or surgical treatment is able 
to eradicate endometriosis completely or to prevent its re-
currence. However, both medical therapy and surgery reduce 
pelvic pain and promote fertility by resulting in decreased 
pelvic inflammation. Any supportive strategy resulting in a 
potentiation of this antiinflammatory action would thus add 
to the available therapeutic strategies, and may even be criti-
cal in patients with contraindications to medical or surgical 
approaches (16, 17, 19). Our work validates this concept, 
showing that the use of an antiinflammatory enzymatic prep-
aration such as Wobenzym Vital helps in controlling pain in 
women with minimal-mild pelvic endometriosis before and 
after surgery, along with reducing inflammatory biomarkers 
in peripheral blood and peritoneal fluid. Thus, this therapeu-
tic strategy could be beneficial in women with minimal-mild 
pelvic endometriosis to control pain and inflammation, par-
ticularly in preparation for surgery and as an add-on to treat-
ment in the postoperative period.

Abbreviations

sCD40L soluble CD40 ligand
EGF epidermal growth factor
sFASL soluble Fas ligand
HB-EGF heparin-binding EGF-like growth factor
IGFBP-1 insulin-like growth factor-binding protein 1
IL-6 interleukin-6
IL-8 interleukin-8
IL-18 interleukin-18
PAI-1 plasminogen activator inhibitor-1
PLGF placental growth factor
TGF-α transforming growth factor alpha
TNF-α tumor necrosis factor alpha
uPA phosphatidic acid
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VEGF-A vascular endothelial growth factor-A
VEGF-C vascular endothelial growth factor-C
VEGF-D vascular endothelial growth factor-D
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