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STUDY DESIGN — Preclinic study on cells culture and mice

AIM — To investigate the preclinical ef�cacy of a product from Nigella sativa 
seeds, alone or in combination with ω3-polyunsaturated fatty acids (PUFAs), 
in treating metabolic disorders induced by a high fat diet.

EXPERIMENTAL MODEL — Adipocyte cells culture and mice fed with high fat diet 
(containing 42% kcal from fat).

TREATMENT — Fixed oil obtained by cold pressure of Nigella sativa seeds (alone 
or as association with PUFAs). Extraction was performed by cold pressure to 
obtain an oil standardized in thymoquinone (3%), other components are 
p-cymene, carvacrol, free fatty acids, oleic acid, palmitic acid, linoleic acid. 
Nigella sativa �xed oil was added to adipocyte culture (1 - 4 µM 
tymoquinone, in the absence or presence of PUFAs, 5 – 20 µM) or mixed in 
the diet and given to mice for eight weeks (concentration in the diet: 
thymoquinone 0.75% with or without 2% PUFAs) in in vivo experiments.

Main results
The oil was active per se and further exerted a synergistic effect with PUFAs. 
In cultured adipocytes, the mixture reduced lipid droplet size and increased 
hallmarks of beige adipocytes as well as the phosphorylation of protein 
kinase B (AKT) and insulin receptors. In the adipose tissue of mice fed with 
high fat diet, Nigella sativa oil potentiated the effects of PUFAs in attenuat-
ing the levels of in�ammatory adipokines, in diminishing adipocyte hypoxia 
and in improving hallmarks of beige adipocytes and mitochondrial biogenesis 
markers, suggesting an enhanced browning of white adipose tissue.   

Authors’ conclusion 
Nigella �xed oil and PUFA oppose the effects of experimentally-induced 
obesity and markers of insulin resistance, by reducing adipocyte hypertro-
phy-induced in�ammation, enhancing AMPK activation, fatty acid metabo-
lism and mitochondrial function as well as by reprogramming unhealthy 
white to healthy beige adipocytes.

Commentary
Metabolic syndrome is characterized by altered glucose metabolism, insulin 
resistance, dyslipidemia, hypertension, abdominal obesity, and hepatic 
steatosis. The modern lifestyle has recently increased its incidence. Optimal 
treatment strategies should involve nutritional improvements also with the 
aid of dietary supplements. The one proposed here highlights the bene�cial 
effect of a commercial, standardized oil of Nigella sativa, a Mediterranean 
plant known for its anti-in�ammatory and anti-oxidative properties. 
Interestingly, the Authors show ef�cacy as well as enhancement of PUFAs 
effect when the treatments were associated. Insulin resistance and in�am-
mation are reduced by an integrated mechanism that intercepts the patho-
logical changes from the origin, in adipocytes. The treatment favors the shift 
from white adipose tissue, mainly deputy to lipid storage, to beige adipose 
tissue, which is able to generate heat for thermogenesis. These �ndings, if 
con�rmed in clinical trials, may represent a promising therapeutic/nutrition-
al approach. 
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AIM — To evaluate the dose–response effect of extracted Opuntia 
�cus-indica �ber powder on Irritable Bowel Syndrome (IBS) symptoms.

DESIGN  — Double-blind, randomized, controlled (parallel, 4-arm) trial.

PARTICIPANTS — Sixty patients ful�lling Rome IV criteria for IBS.

INTERVENTION — Fiber from healthy and mature leaves (cladodes) of Opuntia 
�cus‐indica (Nopal), containing 37.6% insoluble �ber, 13.2% soluble �ber, 
<2% starch, 4.7% fructose, 3.6% glucose, and 1.8% fructans. Patients 
received either nopal �ber (10, 20, or 30 g/day) or placebo (30 g/day 
dextrose) for 28 days.

Main outcome measures
Symptom severity (Global Symptom Question, IBS‐SSS, Gastrointestinal 
Symptom Rating Scale), stool frequency and consistency (Bristol Stool Form 
Scale), breath hydrogen response, and stool short‐chain fatty acids (SCFA). 
Evaluations at baseline and follow‐up. 

Main results 
Results show that the 87% of patients treated with 20 g/day of �ber and the 
80% of patients treated with 30g/day reported adequate relief of symptoms 
compared to placebo (33%) (p = 0.008 and p = 0.025 respectively). Moreo-
ver, 67% of patients treated with 20g/day had a > 50% reduction of 
symptoms evaluated at IBS‐SSS (severity of abdominal pain, frequency of 
abdominal pain, severity of abdominal distention, dissatisfaction with bowel 
habits and interference with quality of life) compared to placebo (p = 0.027). 
There were no differences in breath hydrogen or methane values or stool SCFA 
between groups.
Results show a good acceptability and tolerability of the product. Fiber 
20g/day was considered more palatability. The product was also well tolerat-
ed, with only one patient in the 20g/day group and two patients in the 
30g/day group reported an episode of diarrhea.

Authors’ conclusion
Powdered �ber supplementation, at doses of 20 and 30 g/day, was associated 
with short-term improvement in IBS symptoms. IBS-SSS symptom scores 
were signi�cantly lower compared to placebo, with the largest reduction 
observed in subjects who consumed 20 g/day of powdered �ber. 

Commentary 
Irritable Bowel Syndrome (IBS) is a very common and debilitating condition, 
affecting about 10% of the population. The most important risk factors are 
female sex, young age and previous gastrointestinal infections. Clinical 
symptoms of IBS include abdominal pain or discomfort, stool irregularity, 
and abdominal bloating and / or distention. Dietary �bers play a key role in 
optimizing intestinal function, exerting different physiological effects based 
on their type. The proposed mechanisms underlying the therapeutic potential 
of dietary �ber in IBS include the modulation of the microbiota and their 
metabolites such as short-chain fatty acids, the regularization of intestinal 
transit time and the improvement of stool consistency. Despite the limitation 
of the study, also highlighted by the authors, in relation to the short-term 
evaluation of the compound, the results suggest that daily supplementation 
with powdered �ber extracted from Opuntia �cus-indica may be useful in the 
management of IBS symptoms.
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AIM — To evaluate the supplementation e�ect of a commercially available 
combination of Olea europaea L. leaf and fruit extracts on blood pressure 
and metabolic syndrome markers in (pre)-hypertensive patients.

DESIGN — Observational, non-controlled, non-randomized pilot clinical study.

PARTICIPANTS — 640 patients (mean age 60±12 years), with grade 1 
hypertension or lower. 

INTERVENTION — Each capsule contained 167 mg of leaves extract (titrated in 
oleuropein, 50 mg) and 53 mg of fruits extract (titrated in hydroxytyrosol, 
10 mg) of Olea europaea L. (olive tree); twice a day for 8 weeks, equivalent 
to a daily intake of 100 mg of oleuropein and 20 mg of hydroxytyrosol. 

Main outcome measures
Blood pressure measurements were recorded at the beginning and the end of 
the treatment by general practitioners. Markers of metabolic syndrome were 
also recorded, but in a smaller group of subjects (about 25% of the total), 
and included waist circumference, HDL-cholesterol, glucose, and triglycer-
ides. During the period under analysis, the 60.2% of total patients did not 
use any other drug therapies. 

Main results 
At the end of the supplementation, the mean values of systolic and diastolic 
blood pressure were signi�cantly reduced, respectively by −13±10 and −
7.1±6.6 mmHg (p < 0.0001). Furthermore, a signi�cant reduction in triglycer-
ides (-18±42 mg/dL), blood glucose (-4.9±11 mg/dL), and abdominal 
circumference (1.4±3.2 cm), as well as an increase in plasma levels of 
high-density cholesterol (2.8±8.1 mg/dL), were observed (p < 0.0001). More 
detailed analyses showed that the supplementation with olive extracts 
reduced blood pressure values in the subgroup of diabetic and prediabetic 
patients, with a major bene�t in the former (> 126 mg/dL). Only minor side 
effects were recorded in 3.2% of patients, and nearly 90% of the participants 
decided to continue the supplementation beyond this study.

Authors’ conclusions 
Blood pressure improvements were greater in patients with a higher initial 
baseline and were independent of age and sex. Clinically relevant improve-
ments in blood pressure and in metabolic syndrome markers were observed in 
(pre)-hypertensive patients with Olea europaea L. supplementation.

Commentary
The results of this study con�rm and support the protective role of oleuro-
pein- and hydroxytyrosol-containing preparations in cardiovascular and 
metabolic diseases. Despite the absence of bioavailability data of the active 
ingredients, the high number of participants adds further support on the 
biological effects of these preparations, in particular on the reduction of 
blood pressure values. However, the lack of both randomization and controls 
in this study cannot exclude that the effect could be due to other confound-
ing factors, such as lifestyle changes. In conclusion, these data suggest that 
the oral supplementation with preparations containing oleuropein and 
hydroxytyrosol may represent a valid adjuvant to the drug therapy of hyper-
tensive patients, especially for those with mild hypertension, eventually 
associated with metabolic syndrome.
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AIM — To focus on St. John’s wort (SJW, Hypericum perforatum) mode of 
action, drug interactions and regulatory aspects.

DESIGN — Narrative review of clinical reports.

Background  
Preparations of St. John’s wort are widely used in the treatment of mild to 
moderate depression. The antidepressant effects of SJW have been con�rmed 
in several preclinical and clinical studies, showing an ef�cacy comparable to 
synthetic antidepressants, with an incidence of adverse reactions lower than 
these synthetic drugs. However, the use of SJW is associated with signi�cant 
changes in pharmacokinetics of the concomitantly used drugs. Among several 
biologically active chemical classes, hyperforin and hypericin are the main 
constituents of SJW extracts, although their content considerably differs 
from 0 to 6% and from 0.1 to 0.3 %, respectively. 

Main results
All the clinically relevant pharmacokinetic interactions were associated to 
SJW preparations rich (5%) in hyperforin. Despite common assumptions, 
when comparing low-hyperforin (0.5%) versus high-hyperforin (5%) SJW 
preparations, no relevant differences in the clinical ef�cacy as antidepressant 
were reported. It has been demonstrated that SJW extracts stimulated the 
PXR (Pregnane X Receptor) thus activating the expression of CYP3A4, a key 
enzyme responsible for biotransformation of most drugs. The degree of 
CYP3A4 induction has been correlated with the hyperforin content in the SJW 
preparation. While the use of SJW in some European countries (e.g. Switzer-
land) is well regulated, SJW preparations are accessible as dietary supple-
ments in the United States with little regulation and low regulatory hurdles 
to pass. 

Authors’ conclusion
The content of hyperforin should be declared for products containing SJW 
and, importantly, the use of SJW extracts with a low content in hyperforin (< 
1 mg/die) has to be recommended. 

Commentary 
SJW preparations are commercially available as drugs or dietary supplements. 
However, the safety relevant recommendations are almost completely ignored 
in the global dietary supplements market. Considering that the major 
pharmacokinetic drug interactions of SJW are associated to preparation with 
high-hyperforin content, warnings related to its safety and detailed informa-
tion on its content should be indicated in all the commercially-available 
preparations. The present review highlights the plethora of regulatory issues 
related to dietary supplements and, also, the value of clinical and analytical 
comparison studies among different SJW preparations, especially in relation 
to hyperforin content.
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OLIVE PREPARATIONS AMELIORATE 
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Supplementation effect of a combination of olive 
(Olea europea L.) leaf and fruit extracts in the clinical 
management of hypertension and metabolic syndrome
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Clinical relevance of St. John's wort drug interactions revisited


