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Abstract
Diabetes mellitus is one of the most common and important metabolic diseases in human. Curcumin, which is a natural polyphenol found in turmeric, can be used in treatment of diabetes complications for its antidiabetic, anti-inflammatory, and antioxidant properties. In this double-blind randomized clinical trial, 44 patients with Type 2 diabetes randomly assigned to curcumin or placebo group. Patients consumed either 1,500-mg curcumin or placebo daily for 10 weeks. Anthropometric measurements were measured at baseline and at the end of the study. Serum concentrations of triglyceride (TG), total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, high-sensitivity C-reactive protein, and adiponectin were determined after 12-hr fasting at the beginning and end of study. The mean serum level of TG decreased in curcumin group compared with baseline (109 ± 36 vs. 124 ± 36; p < 0.05). At the end of study, the mean concentration of high-sensitivity C-reactive protein decreased in the curcumin group compared to the control (2.9 ± 2.9 vs. 3.4 ± 4.2; p < 0.05). The mean serum concentration of adiponectin increased (64 ± 3 vs. 63 ± 4; p < 0.05) in the treatment group compared with the placebo at the end of the study. The results of the current study indicate that curcumin consumption may reduce diabetes complications through decreasing TG level as well as indicators of inflammation.
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Abstract
Cardiovascular disease is a leading cause of death in many societies. Arterial stiffness is an initial sign of structural and functional changes in the arterial wall. Pulse wave velocity (PWV) is the gold standard for non-invasive evaluation of aortic stiffness and a modifiable cardiovascular risk factor. Curcumin is a major component of turmeric with known anti-inflammatory and anti-oxidative effects. Since arterial stiffness is affected by inflammation and oxidative stress, it may be improved by curcumin supplementation. The purpose of this clinical trial was to investigate the potential effects of curcumin on improving arterial stiffness in patients with metabolic syndrome. This placebo-controlled, double-blind, randomized clinical trial was conducted among metabolic syndrome patients. Sixty-six eligible individuals were randomly assigned to active intervention or control groups. The active intervention group received curcumin supplement at a dose of 500 mg daily for 12 weeks, whereas the control group received placebo capsule. Physical activity, daily dietary energy intake, anthropometric body composition, and biochemical hemodynamic and arterial stiffness parameters were evaluated at baseline and at the end of the study. Body weight decreased significantly in the curcumin group compared to placebo. Also, curcumin intervention improved PWV, which remained significant after adjustment for potential confounding factors (p = 0.011). The current clinical trial demonstrated that daily intake of 500 mg of curcumin for 12 weeks can lead to the improvement of arterial stiffness and weight management among subjects with metabolic syndrome.
Keywords: Arterial aging; Arterial stiffness; Augmentation index; Curcumin; Curcuminoid; Metabolic syndrome; Obesity; Pulse wave velocity; Turmeric; Vascular aging; Vascular stiffness.
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Abstract
Delayed onset muscle soreness (DOMS) is a multifactorial progression related to muscle pain, swelling, stiffness, tenderness, altered joint kinematics, muscle fiber disruption, decreased strength and power, and acute tissue damage. Curcumin, a natural phytonutrient, could manage DOMS induced by eccentric continuous exercise due to its wide range of biological activities. This study was a randomized, placebo-controlled, double-blind clinical study to assess the efficacy of Cureit™-a bioavailable form of curcumin that may decrease damage from inflammation and oxidative stress associated with severe muscle damage induced by continuous eccentric exercise. The results of the study showed that oral consumption of Cureit significantly reduced DOMS, slightly reduced creatinine kinase concentrations, and slightly increased VO2 max value compared with placebo, and found safe for administration. The consumption of Cureit led to improved recovery and reduction of DOMS without any side effects due to the enhancement of bioavailable form of curcumin.
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Abstract
Background: Vitamin D has an established role in female reproduction. There is also evidence for an association between vitamin D levels and menstrual problems such as premenstrual syndrome (PMS) and dysmenorrhea. Curcumin, is a bioactive polyphenol constituent of turmeric, that can potentially interact with vitamin D receptors and its molecular targets. This study evaluated the effects of curcumin on vitamin D levels in young women with PMS and dysmenorrhea.

Methods: In this randomized, triple-blind, placebo-controlled trial, women with PMS and dysmenorrhea were divided randomly into experimental and control groups to receive one capsule (500 mg of curcuminoid+ 5 mg piperine, or placebo) daily, from approximately 7 days before until 3 days after menstruation for three consecutive menstrual cycles. Serum vitamin D levels, renal function, and liver enzymes were also measured before and after intervention.
Results: A total of 76 subjects (38 in each group) were recruited into the trial. Curcumin significantly increased the median (IQR) serum levels of vitamin D [from 12.8 ng/ml (7.0-24.6) to 16.2 ng/ml (6.4-28.8); P = 0.045], compared with placebo [from 18.6 ng/ml (2.2-26.8) to 21.3 ng/ml (5.2-27.1); P = 0.17]. Serum levels of aspartate aminotransferase and direct bilirubin were reduced by the end of trial in the curcumin group (p < 0.05), but did not change significantly in the control group (p > 0.05). Finally, no significant differences in levels of fasting blood glucose were detected between curcumin and placebo groups.
Conclusion: Curcumin supplementation in women with PMS and dysmenorrhea led to a significant improvement of vitamin D, liver function enzyme test, but did not affect blood glucose.
Trial registration: The trial was registered on Iranian Registry of Clinical Trials registry (Trial ID: IRCT20191112045424N1 on 23 January 2020; available at https://www.irct.ir ).
Keywords: Aspartate aminotransferase; Bilirubin; Menstruation; Triglycerides; Turmeric.
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Abstract
Objective: The decline and eventual cessation of estrogen production cause a variety of symptoms during menopause, affecting each woman differently. Most women reported severe hot flashes and night sweats during menopause. The present study aimed to determine and compare the efficacy of curcumin and vitamin E on hot flashes and anxiety (primary objectives), sexual function, menopausal symptoms and adverse effects (secondary objectives).
Materials and methods: This was a triple-blind randomized controlled clinical trial. The participants consisted of 93 postmenopausal women in Ahar city-Iran. They were assigned into three groups (two intervention groups and one control group). The first intervention group received oral capsule of curcumin (500 mg), the second intervention group was given oral tablets of vitamin E (200 IU/day), and the third group (control) received placebo twice a day for eight weeks. The participants completed the hot flash checklist one week before the intervention, and 4 weeks and 8 weeks after the intervention. They also filled out the Anxiety Scale, the Female Sexual Function Index (FSFI), the Greene Climacteric Scale before the intervention, and 4 weeks and 8 weeks after the intervention. One-way ANOVA, repeated measures ANOVA and ANCOVA tests were used for data analysis.
Results: There was no statistically significant difference between groups in terms of demographic characteristics, mean number of hot flashes, mean score of anxiety, sexual function index and menopausal symptoms before the intervention (p > 0.05). The mean age of participants was 51.7 years. Mean number of hot flashes in the curcumin group (adjusted mean difference = -10.7, 95%confidence interval = -3.6 to -17.9, P = 0.001) and in the vitamin E group (-8.7, -0.6 to -15.0, P = 0.029) was significantly lower than the placebo group after the intervention. The first significant effect of curcumin on hot flashes was observed after four weeks (P = 0.027). However, there was no significant difference between vitamin E group and placebo four weeks after intervention (P = 0.052) and the first significant effect of vitamin E on hot flashes was observed after eight weeks (P = 0.025). There was no statistically significant difference between the groups in terms of sexual function index, anxiety and menopausal symptoms (P > 0.05).
Conclusion: The results of this study showed that oral intake of curcumin and vitamin E significantly reduced hot flashes in postmenopausal women but had no significant effect on anxiety, sexual function and menopausal symptoms.
Keywords: Anxiety; Curcumin; Hot flash; Post menopause; Vitamin E.
Copyright © 2019 Elsevier Ltd. All rights reserved.
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Abstract
Background: Psoriasis is an autoimmune and recurrent chronic inflammatory skin disorder with a strong genetic basis. The characteristic features are hyperproliferation of keratinocytes, leading to redness, thickening, and scaling of the epidermis followed by itching and the appearance of lesions, which in most cases can affect the patients both medically and psychologically. The scalp is one of the most common sites for psoriasis. This condition is predominantly managed with steroids, which are associated with various side effects. Turmeric (Curcuma longa L.), a spice commonly used throughout the world, has been shown to exhibit anti-inflammatory, antimicrobial, antioxidant, and antineoplastic properties. It has been reported to exhibit inhibitory activity on potassium channels in T cells and plays a key role in psoriasis.
Aim: We were prompted to investigate the turmeric tonic as an immune modulation and anti-inflammatory therapy on scalp psoriasis.
Method: Forty patients with mild-to-moderate scalp psoriasis who fulfilled the inclusion criteria were randomly allocated into two groups. The case group received turmeric tonic twice a day for 9 weeks, whereas the other group received a placebo applied in the same manner. Patients were evaluated at the following points: baseline, weeks 3, 6, and 9. The dermatology life quality index (DLQI) questionnaire and PASI (psoriasis area & severity index) scores, as well as medical photos before, during and after treatment were also evaluated. The probable adverse effects were also recorded and reported.
Results: Compared to the placebo, turmeric tonic significantly reduced the erythema, scaling and induration of lesions (PASI score), and also improved the patients' quality of life (P value < .05).
Conclusions: The clinical effects of turmeric tonic on scalp psoriasis were satisfactory overall. This formulation could be considered as a treatment for scalp psoriasis.
Keywords: Dermatology Life Quality Index (DLQI) questionnaire; Psoriasis Area & Severity Index (PASI) score; scalp psoriasis; turmeric tonic.
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Downregulated hs-CRP and MAD, upregulated GSH and TAC, and improved metabolic status following combined exercise and turmeric supplementation: a clinical trial in middle-aged women with hyperlipidemic type 2 diabetes
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Abstract
Background: Aerobic training (AT) and Turmeric Supplementation (TS) are known to exert multiple beneficial effects including metabolic status and Oxidative Stress. To our knowledge, data on the effects of AT and TS on metabolic status and oxidative stress biomarkers related to inflammation in subjects with Hyperlipidemic Type 2 Diabetes Mellitus (HT2DM) are scarce.
Objectives: This study was conducted to evaluate the effects of AT and TS on metabolic status and oxidative stress biomarkers related to inflammation in subjects with HT2DM.
Methods: This randomized single-blinded, placebo-controlled trial was conducted among 42 subjects with HT2DM, aged 45-60 years old. Participants were randomly assigned to four groups; AT+TS (n = 11), AT+placebo (AT; n = 10), TS (n = 11), and Control+placebo (C; n = 10). The AT program consisted of 60-75% of Maximum heart rate (HRmax), 20-40 min/day, three days/week for eight weeks. The participants in the TS group consumed three 700 mg capsules/day containing turmeric powder for eight weeks. Metabolic status and oxidative stress biomarkers were assessed at baseline and end of treatment. The data were analyzed through paired t-test and one-way analysis of variance (ANOVA) and Bonferroni post hoc test at the signification level of P < 0.05.
Results: After eight weeks, significant improvements were observed in metabolic status, oxidative stress biomarkers and high-sensitivity C-reactive protein (hs-CRP) in the AT+TS, TS, and AT compared to C. Additionally, a significant decrease of Metabolic Syndrome (MetS) Z scores (p = 0.001; p = 0.011), hs-CRP (p = 0.028; p = 0.041), Malondialdehyde (MAD) (p = 0.023; p = 0.001), and significantly higher Glutathione (GSH) (p = 0.003; p = 0.001), and Total Antioxidant Capacity (TAC) (p = 0.001; p = 0.001) compared to the AT and TS groups. The results also revealed a significant difference in terms of MetS Z scores (p = 0.001), hs-CRP (p = 0.018), MAD (p = 0.011), GSH (p = 0.001) and TAC (p = 0.025) between the AT and TS.
Conclusions: The findings suggest that AT+TS improves metabolic status, oxidative stress biomarkers, and hs-CRP more effectively compared to TS or AT in middle-aged females with T2DM and hyperlipidemia.
Keywords: Curcumin; Exercise; Insulin resistance; Lipids; Type 2 diabetes mellitus.
© Springer Nature Switzerland AG 2022.
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Abstract
Background: This study aimed to investigate the effects of curcumin supplementation alone and in combination with aerobic training on body composition, glycemic variables, serum levels of C-reactive protein (CRP) and lipid profiles in overweight women.
Methods: In this randomized, double-blind, placebo-controlled trial, 40 healthy sedentary overweight females (aged 30-45 years with body mass index [BMI] of 25-30 kg/m2) were randomly assigned to four groups of 10 subjects each: curcumin supplementation (Cur), placebo (Pla), placebo+aerobic training (Pla+Tra), curcumin supplementation+aerobic training (Cur+Tra). Curcumin or placebo capsules (500 mg/day) were administered for 8 weeks.
Results: During the intervention, Cur group showed significant reductions in weight, BMI and fasting blood glucose level; Cur+Tra group decreased waist circumference, waist-to-hip ratio, homeostatic model assessment for insulin resistance, serum insulin level, low-density lipoprotein to high-density lipoprotein ratio, and total cholesterol to high-density lipoprotein ratio and increased serum high-density lipoprotein cholesterol. The between-groups analysis indicated increased high-density lipoprotein cholesterol in the Cur and Cur+Tra groups compared to the Pla group. The estimated marginal means of serum CRP were significantly higher in Pla+Tra group than in the Cur and Cur+Tra groups.
Conclusion: These findings suggest that the combination of curcumin supplementation with aerobic training more effectively improves glycemic and lipidemic statuses than curcumin supplementation or aerobic training alone.
Keywords: C-reactive protein; Curcumin; Exercise; Insulin resistance; Lipids; Overweight.
Conflict of interest statement
CONFLICTS OF INTEREST
The authors declare no conflict of interest.



Meta-Analysis Complement Ther Med
. 2021 Sep;61:102773. doi: 10.1016/j.ctim.2021.102773. Epub 2021 Aug 31.
Effects of curcumin supplementation on inflammatory biomarkers in patients with Rheumatoid Arthritis and Ulcerative colitis: A systematic review and meta-analysis
Armin Ebrahimzadeh 1, Fatemeh Abbasi 2, Anahita Ebrahimzadeh 3, Aliyu Tijani Jibril 4, Alireza Milajerdi 5
Affiliations expand
PMID: 34478838 DOI: 10.1016/j.ctim.2021.102773
Free article
Abstract
Background: Although previous studies have examined the impact of curcumin supplementation on cytokine levels in patients with autoimmune disorders, we were unable to find a systematic review of the effect of curcumin supplementation on inflammatory biomarkers such as CRP and ESR in patients with rheumatoid arthritis or ulcerative colitis; therefore we conducted this systematic review and meta-analysis.
Methods: Relevant studies published from inception to December 2020 were systematically searched through the PubMed, SCOPUS, and google scholar databases. We conducted our systematic review and meta-analysis according to the 2020 PRISMA guidelines. The quality of the papers were assessed by using the Cochrane Collaboration's risk of bias tool. Included studies were randomized clinical trials on the effects of supplementation with curcumin or its derivative on inflammatory factors in patients with rheumatoid arthritis and ulcerative colitis. Pooled effect sizes were calculated using a random-effects model and reported as the weighted mean difference (WMD) and 95 % CI.
Results: In all, six studies met the inclusion criteria for this study. Curcumin supplementation in doses of 250-1500 mg/day over 8-12 weeks was observed to be associated with decreases in CRP and ESR in adult patients with rheumatoid arthritis and ulcerative colitis in comparison with the control group (WMD: -0.42; 95 % CI: -0.59, -0.26, I2 = 94.3 %; WMD: -55.96; 95 % CI: -93.74, -18.17, I2 = 99.7 %, respectively). Significant findings were also observed based on subgroup analyses by the study sample size, duration, participants' age, curcumin dosage, and type of disease.
Conclusions: Curcumin supplementation was associated with significant reductions in levels of CRP and ESR in patients with rheumatoid arthritis and ulcerative colitis. Earlier studies reported curcumin as a safe complementary therapy for several diseases. However, a handful of studies were found on the effect of curcumin on autoimmune diseases despite our comprehensive search. Further studies are therefore warranted in this area.
Keywords: Autoimmune disease; Curcumin; Cytokine; Inflammation; Meta-analysis; Rheumatoid arthritis.
Copyright © 2021. Published by Elsevier Ltd.
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A B S T R A C T
Elastases are matrix degrading enzymes involved tissue
homeostasis and are mainly produced by epithelial cells in the
skin, lungs and neutrophils. Neutrophil-derived elastases play a
major role in the regulation of vascular injury and inflammation,
such as ischemia-reperfusion injury. The potential elastase
inhibitors could severely as targets in anti inflammatory therapy.
The other important target organ or elastases are the matrix
proteins in the skin, which impart the structural and functional
integrity to it. Curcumin, isolated from popular Indian spice
Curcuma longa, could be a potential molecule for inhibiting the
activity of elastases. The poor bio availability of curcumin was
addressed and arrived at a bio available formulation – “cureit”. Its
elastases inhibiting activity in human cell lines were described
through this spectrophotometrical study and inferred that, “cureit”
can inhibit elastases activity, in higher concentrations.
© 2014 British Biomedical Bulletin. All rights reserved.
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ABSTRACT
The hyalluronidases are a family of enzymes that degrade hyaluronic acid. Any ingredient that
inhibits the hyaluronidases could serve as therapeutic targets in alleviating the age related functions.
Curcumin was extensively used as an anti aging agent and
curcumin is its poor bio availability. This problem was encountered and made a novel bio available
formulation known as “cureit”. The
and found that
aging med
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INTRODUCTION
Turmeric named by British as curry spice, is the
powder of Curcuma longa, a perennial
Zingiberaceae (ginger) family, which is 3–5
oblong, pointed, short-stemmed leaves and
yellow flowers. The rhizome of turmeric is a
crop, which is widely cultivated in Asia, Ind
other tropical countries. (Dobelis Hamper 1986)
chemical principles of turmeric are curcuminoid
characteristic yellow color to it. The curcumin
separated from turmeric by ethanol extra
usually contains 0.3–5.4% curcumin (one
curcuminoids) depending on the season of its har
and Dhawan 1973). Human consumption of
dietary spice ranges up to 100 mg/day (Jain
1991) and recent phase I clinical trials indicate that
tolerate a dose of curcumin as high as 12 g/da
toxic side effects (Nadkarni 1954).
Curcumin and anti aging effects
Aging of the skin is a continuous process a
increased wrinkles, deep lines and irregular
(Novoseltsev et al., 2001). An important event i
aging is the production of reactive radical speci
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The hyalluronidases are a family of enzymes that degrade hyaluronic acid. Any ingredient that inhibits the hyaluronidases could serve as therapeutic targets in alleviating the age related functions. Curcumin was extensively used as an anti aging agent and in cosmetic creams. The main drawback of curcumin is its poor bio availability. This problem was encountered and made a novel bio available formulation known as “cureit”. The “cureit” was checked for its potential to inhibit hyaluronidase, and found that it was inhibiting hyaluronidases up to 42% so that “cureit”medication.
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Herbal formulation "turmeric extract, black pepper, and ginger" versus Naproxen for chronic knee osteoarthritis: A randomized, double-blind, controlled clinical trial
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Abstract
Osteoarthritis is the most common articular disease that can lead to chronic pain and severe disability. Curcumin-an effective ingredient in turmeric with anti inflammatory property-plays an important role in protecting the joints against destructive factors. Gingerols and piperine, are the effective ingredients of ginger and black pepper, which may potentially enhance and sustain the effect of curcumin in this direction. To determine the effect of cosupplementation with turmeric extract, black pepper, and ginger on prostaglandin E2 (PGE2 ) in patients with chronic knee osteoarthritis, compared with Naproxen. Sixty patients with two different levels of knee osteoarthritis (Grade 2 and 3) were studied. Individuals were randomly assigned to receive daily turmeric extract, ginger, and black pepper together or Naproxen capsule for 4 weeks. PGE2 was evaluated by ELISA method. 24-hr recall was also assessed. All of participants completed the study. PGE2 decreased significantly in both groups (p < .001), but there was no significant differences between groups. The results of this study indicated that intake of the selected herbs twice a day for 4 weeks may improve the PGE2 levels in patients with chronic knee osteoarthritis similar to Naproxen drug.
Keywords: Naproxen; black pepper; ginger; knee osteoarthritis; prostaglandin E2; turmeric extract.
© 2020 John Wiley & Sons, Ltd.
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Javad Heshmati 1, Ashraf Moini 2, Mahdi Sepidarkish 3, Mojgan Morvaridzadeh 4, Masoud Salehi 5, Andriko Palmowski 6, Maryam Farid Mojtahedi 7, Farzad Shidfar 8
Affiliations expand
PMID: 33137599 DOI: 10.1016/j.phymed.2020.153395
Abstract
Background: Curcumin is a biologically active phytochemical ingredient found in turmeric. It has several pharmacologic effects that might benefit patients with polycystic ovary syndrome (PCOS).
Objective: We hypothesized curcumin to be effective in improving blood sugar levels, insulin resistance and hyperandrogenism in individuals with PCOS.
Methods: In a randomized double-blind placebo-controlled trial, individuals with PCOS were treated with curcumin (500 mg three times daily) or placebo for 12 weeks. Primary outcome measures were fasting plasma glucose (FPG), fasting insulin (FI), sex hormone levels, and hirsutism (Ferriman-Gallwey [mFG] score). Secondary outcomes included anthropometric measurements.
Results: Of 72 randomized individuals, 67 completed the trial. The two groups were comparable at baseline. At the end of the study, FPG and Dehydroepiandrosterone levels had decreased significantly in the intervention group compared to control (difference of change (post-pre) between intervention and placebo groups: -4.11 mg/dL; 95% CI: -8.35, -0.35 mg/dL; p = 0.033 and -26.53 microg/dL; 95% CI: -47.99, -4.34 µg/dL; p = 0.035, respectively). We also observed a statistically non-significant increase (p = 0.082) in Estradiol levels in the intervention group compared to control. No serious adverse events were reported throughout the trial.
Conclusions: Curcumin might be a safe and useful supplement to ameliorate PCOS-associated hyperandrogenemia and hyperglycemia. However, longer trials investigating different dosages in longer durations are needed to underpin these findings.
Keywords: Androgens; Curcumin; Glucose; Insulin; Polycystic ovary syndrome.
Copyright © 2020. Published by Elsevier GmbH.
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Abstract
Turmeric, a spice that has long been recognized for its medicinal properties, has received interest from both the medical/scientific world and from culinary enthusiasts, as it is the major source of the polyphenol curcumin. It aids in the management of oxidative and inflammatory conditions, metabolic syndrome, arthritis, anxiety, and hyperlipidemia. It may also help in the management of exercise-induced inflammation and muscle soreness, thus enhancing recovery and performance in active people. In addition, a relatively low dose of the complex can provide health benefits for people that do not have diagnosed health conditions. Most of these benefits can be attributed to its antioxidant and anti-inflammatory effects. Ingesting curcumin by itself does not lead to the associated health benefits due to its poor bioavailability, which appears to be primarily due to poor absorption, rapid metabolism, and rapid elimination. There are several components that can increase bioavailability. For example, piperine is the major active component of black pepper and, when combined in a complex with curcumin, has been shown to increase bioavailability by 2000%. Curcumin combined with enhancing agents provides multiple health benefits. The purpose of this review is to provide a brief overview of the plethora of research regarding the health benefits of curcumin.
Keywords: curcumin, turmeric, antioxidant, anti-inflammatory, polyphenol
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Abstract
Curcumin has become a popular product used to decrease inflammation and enhance recovery from exercise.
Purpose: To determine the effects of curcumin supplementation on delayed onset muscle soreness and muscle power following plyometric exercise.
Methods: Participants (n = 22; five females, 17 males) consumed either curcumin (500 mg) or placebo twice daily for 10 days (6 days pre, day of and 3 days post exercise). Participants completed 5 x 20 drop jumps on day 7. Blood sampling and recovery tests were assessed at pre-supplementation, 24-hours and immediately pre-exercise, and immediately post-, 24, 48 and 72-hours post-exercise. Blood markers included serum creatine kinase (CK) and erythrocyte sedimentation rate (ESR), while soreness was measured during a squat and post vertical jump.
Results: Both groups experienced muscle damage post-exercise with elevated CK (403 ± 390 ul; p < 0.01), soreness with squatting (38 ± 29 mm; p < 0.01), and vertical jump (36 ± 30 mm; p < 0.01). Soreness was greater in placebo vs. curcumin 48 h and 72 h post-exercise (p < 0.01); however, CK was not significantly different between groups (p = 0.28) despite being >200 IU·L-1 greater 24 hr post exercise in placebo vs. curcumin. ESR was significantly greater immediately post-exercise (6.3 ± 5.6 vs. 3.4 ± 2.6 mm/hr; p = 0.03), however these were within the normal range for this test and not significantly different between groups (p = 0.25). Vertical jump decreased over time in the placebo, but not curcumin group (19.8 ± 4.8 vs. 21.4 ± 3.2 in; p = 0.01).
Conclusion: These data suggest curcumin reduces soreness and maintains muscular power following plyometric exercise.
Keywords: DOMS; curcumin; exercise-induced muscle damage; muscle power; plyometric exercise; recovery.
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Abstract
Background: and purpose: Phytochemicals are proven to be effective in targeting numerous signaling pathways in cancer. Utilizing plant-based support in combination with currently approved chemotherapeutic strategies might prove a feasible method to improve therapeutic outcomes in cancer patients. The present study aimed to estimate the effect of turmeric supplementation on quality of life (QoL) and hematological parameters in breast cancer patients on Paclitaxel chemotherapy.
Materials and methods: The present study is a prospective consecutive case series with 60 participants. QoL was assessed using a standard questionnaire and hematological parameters were recorded from the patients' hospital records.

Results: Turmeric supplementation for 21 days resulted in clinically relevant and statistically significant improvement in global health status, symptom scores (fatigue, nausea, vomiting, pain, appetite loss, insomnia), and hematological parameters.
Conclusion: The study findings show that turmeric supplementation improved QoL, brought about symptom palliation and increased hematological parameters in breast cancer patients.
Keywords: Curcuma longa; Curcumin; Hemoglobin; Herb-drug interactions; Myelosuppression; Symptoms.
Copyright © 2020 Elsevier Ltd. All rights reserved.
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Abstract
Objectives: The aim of this study was to critically appraise and evaluate effects of low- and high-dose curcuminoids on pain and functional improvement in patients with knee osteoarthritis (OA) and to compare adverse events (AEs) between curcuminoids and non-steroid anti-inflammatory drugs (NSAIDs).
Methods: We systematically reviewed all randomized controlled trials (RCTs) on curcuminoids in knee osteoarthritis from the PubMed, Embase, Cochrane Library, AMED, Cinahl, ISI Web of Science, Chinese medical database, and Indian Scientiﬁc databases from inception to June 21, 2021.
Results: We included eleven studies with a total of 1258 participants with primary knee OA. The meta-analysis results showed that curcuminoids were significantly more effective than comparators regarding visual analogue scale (VAS) and Western Ontario and McMaster Universities Arthritis Index (WOMAC) pain scores. However, no significant difference in pain relief or AEs between the high-dose (daily dose ≥1000 mg or total dose ≥42 gm) and low-dose (daily dose <1000 mg or total dose <42 gm) curcuminoid treatments was observed. When comparing curcumininoids versus NSAIDs, a significant difference in VAS pain was found. For AE analysis, three of our included studies used NSAIDs as comparators, with all reporting higher AE rates in the NSAID group, though significance was reached in only one study.
Conclusions: The results of our meta-analysis suggest that low- and high-dose curcuminoids have similar pain relief effects and AEs in knee OA. Curcuminoids are also associated with better pain relief than NSAIDs; therefore, using curcuminoids as an adjunctive treatment in knee OA is recommended.
Keywords: Clinical trial; Curcumin; Curcuminoid; Knee osteoarthritis; Meta-analysis; Systematic review.
Copyright © 2021 The Authors. Published by Elsevier Ltd.. All rights reserved.
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Abstract
Activation of immune-inflammatory and oxidative-nitrosative (IO&NS) stress pathways plays a role in major depression (MDD). Evidence suggests that curcumin (500-1000 mg/day), a polyphenol with strong anti-IO&NS properties, may have efficacy either as monotherapy or as an adjunctive treatment for depression. Further controlled trials with extended treatment periods (> 8 weeks) and higher curcumin doses are warranted. This 12-week study was carried out to examine the effects of adjunctive curcumin for the treatment of MDD. In this double-blind, placebo-controlled trial, 65 participants with MDD were randomized to receive either adjunctive curcumin (increasing dose from 500 to 1500 mg/day) or placebo for 12 weeks. Four weeks after the active treatment phase, a follow-up visit was conducted at week 16. Assessments of the primary, i.e., the Montgomery-Asberg Depression Rating Scale (MADRS), and secondary, i.e., the Hamilton Anxiety Rating Scale (HAM-A), outcome measures were rated at baseline and 2, 4, 8, 12, and 16 weeks later. Curcumin was more efficacious than placebo in improving MADRS scores with significant differences between curcumin and placebo emerging at weeks 12 and 16. The effects of curcumin were more pronounced in males compared to females. There were no statistically significant treatment-emerging adverse effects and no significant effects of curcumin on blood chemistry and ECG measurements. Adjunctive curcumin has significant antidepressant effects in participants with MDD as evidenced by significant benefits occurring 12 and 16 weeks after treatment initiation. Curcumin administration was safe and well-tolerated even when combined with antidepressants. Future trials should include treatment-by-sex interactions to examine putative antidepressant effects of immune-modifying compounds.
Keywords: Depression; Immune; Inflammation; Oxidative and nitrosative stress.
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The effect of curcumin and zinc co-supplementation on glycemic parameters in overweight or obese prediabetic subjects: A phase 2 randomized, placebo-controlled trial with a multi-arm, parallel-group design
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Abstract
Management of prediabetes is a critical step to prevent type-2 diabetes. Curcumin and zinc have been studied as an antioxidant, antiinflammatory, and antidiabetic agents. In this clinical trial, 84 subjects were randomized into curcumin (500 mg), zinc (30 mg), zinc and curcumin, and placebo groups for 90 days. At the baseline and the end of the study, the outcomes (fasting plasma glucose (FPG), 2-hour postprandial glucose (2hpp), HbA1 C, insulin, insulin sensitivity (IS), insulin resistance (IR), β-cell function (BCF), weight, body mass index (BMI), dietary intake, and physical activity (PA)) were measured. A hypocaloric diet and PA were recommended for all subjects. In total, 82 subjects completed the study. After the intervention, dietary intake, PA, weight, and BCF% did not show a significant difference among the groups. However, subjects taking only zinc and zinc and curcumin groups experienced decreased BMI compared to the placebo (p = .01 and .007, respectively). The three treated groups had improved FPG (p = .01), 2hpp (p = .003), HbA1C (p = .004), insulin (p = .001), IS% (p = .001), and IR (p < .001) compared to the placebo. Based on these results, zinc and curcumin supplementation exerted a beneficial effect on several key glycemic parameters.
Keywords: blood glucose; curcumin; insulin resistance; insulin sensitivity; prediabetes; zinc.
© 2021 John Wiley & Sons Ltd.
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Abstract
Background: Curcumin, the bioactive ingredient of turmeric, has been shown to improve the treatment of peptic ulcer (PU) in animal studies. However, clinical studies confirming this effect of curcumin have been scant.
Objective: To assess the efficacy of adjunctive therapy with curcumin on the eradication of Helicobacter pylori infection and severity of dyspepsia in patients with PU.
Methods: In this randomized double-blind placebo-controlled parallel-group trial, patients diagnosed with PU were assigned to standard H. pylori eradication triple therapy with clarithromycin (500 mg b.i.d.), amoxicillin (1 000 mg b.i.d.) and pantoprazole (40 mg b.i.d.), and randomized to receive either curcumin (500 mg/day) or placebo as adjunct to standard treatment. Severity of dyspepsia symptoms was evaluated using the Hong Kong dyspepsia index (HKDI). Eradication of H. pylori infection was assessed using the urea breath test (UBT) at 4 weeks following the end of treatment.
Results: Adjunctive therapy with curcumin was associated with a greater improvement of dyspepsia symptoms according to the HKDI score (change score: -12.90±2.81 vs. -9.60±3.39 in the curcumin and control group, respectively; p<0.001). The number of subjects whose dyspepsia was resolved during the course of treatment was significantly higher in the curcumin (27.6%) vs. placebo (6.7%) group (p=0.042). Nevertheless, the results of UBT test showed equal rate (73.3%) of H. pylori eradication in the study groups. Curcumin was safe during the course of trial.
Conclusion: Addition of curcumin on top of the standard anti-helicobacter regimen in patients with PU is safe and improves dyspepsia symptoms but has no enhancing effect on the eradication of H. pylori infection.
© Georg Thieme Verlag KG Stuttgart · New York.
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Curcumin enhances the production of major structural components of elastic fibers, elastin, and fibrillin-1, in normal human fibroblast cells
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Abstract
Curcumin is the major component of the yellow extract derived from the rhizome of the Curcuma longa, which is also a main bioactive polyphenol and has been generally used as a spice, food additive, and herbal medicine. In this presented study, we found that curcumin can enhance the production of major structural components of elastic fibers, elastin, and fibrillin-1, in normal human fibroblast cells via increasing ELN and FBN1 promoters' activities. With 2 μM curcumin treatment, the enhanced tropoelastin and fibrillin-1 protein amounts in Detroit 551 cells were approximately 134 and 130% of control, respectively. Therefore, our results demonstrated that curcumin may be used as a functional compound and applied to drugs, foods, and cosmetics in the future.
Keywords: curcumin; elastin; fibrillin-1; fibroblast cells; promoter activity.
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Abstract
Ultraviolet (UV) radiation induces DNA damage, oxidative stress, and inflammatory processes in skin, resulting in photoaging. Natural botanicals have gained considerable attention due to their beneficial protection against the harmful effects of UV irradiation. The present study aimed to evaluate the ability of curcumin (Cur) to protect human dermal fibroblasts (HDFs) against ultraviolet A (UVA)‑induced photoaging. HDFs were treated with 0‑10 µM Cur for 2 h and subsequently exposed to various intensities of UVA irradiation. The cell viability and apoptotic rate of HDFs were investigated by MTT and flow cytometry assays, respectively. The effect of UVA and Cur on the formation of reactive oxygen species (ROS), malondialdehyde levels, which are an indicator of ROS, and the levels/activity of antioxidative defense proteins, including glutathione, superoxide dismutase and catalase, were evaluated using 2',7'-dichlorofluorescin diacetate and commercial assay kits. Furthermore, western blotting was performed to determine the levels of proteins associated with endoplasmic reticulum (ER) stress, the apoptotic pathway, inflammation and the collagen synthesis pathway. The results demonstrated that Cur reduced the accumulation of ROS and restored the activity of antioxidant defense enzymes, indicating that Cur minimized the damage induced by UVA irradiation in HDFs. Furthermore, western blot analysis demonstrated that Cur may attenuate UVA‑induced ER stress, inflammation and apoptotic signaling by downregulating the protein expression of glucose‑regulated protein 78, C/EBP‑homologous protein, nuclear factor‑κB and cleaved caspase‑3, while upregulating the expression of Bcl‑2. Additionally, it was demonstrated that Cur may regulate collagen metabolism by decreasing the protein expression of matrix metalloproteinase (MMP)‑1 and MMP‑3, and may promote the repair of cells damaged as a result of UVA irradiation through increasing the protein expression of transforming growth factor‑β (TGF‑β) and Smad2/3, and decreasing the expression of the TGF‑β inhibitor, Smad7. In conclusion, the results of the present study indicate the potential benefits of Cur for the protection of HDFs against UVA‑induced photoaging and highlight the potential for the application of Cur in skin photoprotection.
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Abstract
Purpose: Breast cancer patients receiving hormonal therapies face risks of relapse, increased rates of cardiovascular events, and toxicities of therapy such as aromatase inhibitor (AI)-associated musculoskeletal symptoms (AIMSS). C-reactive protein (CRP), a marker for inflammation, is associated with breast cancer outcomes. We evaluated whether the olive-derived polyphenol hydroxytyrosol combined with omega-3 fatty acids and curcumin would reduce CRP and musculoskeletal symptoms in breast cancer patients receiving adjuvant hormonal therapies.

Experimental design: This prospective, multicenter, open-label, single arm, clinical trial enrolled post-menopausal breast cancer patients (n = 45) with elevated C-reactive protein (CRP) taking predominantly aromatase inhibitors to receive a combination of hydroxytyrosol, omega-3 fatty acids, and curcumin for 1 month. CRP, other inflammation-associated cytokines, and pain scores on the Brief Pain Inventory were measured before therapy, at the end of therapy and 1 month after completion of therapy.
Results: CRP levels declined during the therapy [from 8.2 ± 6.4 mg/L at baseline to 5.3 ± 3.2 mg/L (p = 0.014) at 30 days of treatment], and remained decreased during the additional 1 month off therapy. Subjects with the highest baseline CRP levels had the greatest decrease with the therapy. Pain scores also decreased during the therapy. There were no significant adverse events.
Conclusions: The combination of hydroxytyrosol, omega-3 fatty acids, and curcumin reduced inflammation as indicated by a reduction in CRP and reduced pain in patients with aromatase-induced musculoskeletal symptoms. Longer studies comparing this combination to other anti-inflammatories in larger groups of patients with clinical outcome endpoints are warranted.
Keywords: AI-musculoskeletal syndrome; Brief pain index; CRP.
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Abstract
Introduction: Malnutrition is common in haemodialysis patients and closely related to morbidity and mortality. We evaluated the effect of twelve weeks of supplementation with resveratrol and curcumin on recovery of bone and muscle mass and protein oxidation, lipid peroxidation on patients with chronic kidney disease and iron overload undergoing hemodialysis, we performed a randomized, double-blind, placebo-controlled trial.

Methods: We included a total of 40 patients, were randomly assigned to two groups, 20 to the group with antioxidant supplementation (Resveratrol + Curcumin) (Group A), treated with a daily oral dose of 500 mg of Resveratrol and 500 mg of Curcumin, and 20 to the control group treated with placebo (Group B).
Results: Significant differences were found in the body composition of the patients between both groups. There was a significant difference in Body Mass Index (BMI) values (p = 0.002), fat percentage (p = 0.007), muscle mass (p = 0.01) bone mass (p = 0.01), as well as in the score of the subjective global evaluation (p = 0.03). Also differences were found between the basal and final serum levels of Triglycerides (TG) (p = 0.01), VLDL (p = 0.003). A significant decrease in the levels of serum ferritin (2003.69 ± 518.73 vs 1795.65 ± 519.00 ng/mL; p = 0.04). Nor were significant differences observed between the baseline and the final Thiobarbituric Acid Reactive Substances (TBARS) values (70.45 ± 69.21 vs 50.19 ± 32.62, p = 0.24). The same results was obtained for carbonyl values (2.67 ± 0.75 vs 2.50 ± 0.85; p = 0.50).
Discussion: The present study is the first assay on patients with chronic kidney disease and iron overload that demonstrates the beneficial effects of combined supplementation with Curcumin and Resveratrol on muscle and bone mass. There was a significant decrease in circulating levels of ferritin, to finding that remarkably novel.
Keywords: chronic kidney disease; curcumin; recovery of bone and muscle mass; resveratrol.
© 2019 Murillo Ortiz et al.
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Abstract
Exposure to UV radiation to human skin up-regulates the synthesis of matrix metalloproteinase (MMP) family. Gelatinases are member of MMPs which have been suggested to play an important role in photoaging such as wrinkle formation. To inhibit gelatinase activity is regarded to be very important to keep healthy skin and to protect wrinkle formation. On the other hand, anti-photoaging agents are expected to be derived from natural resources, especially plants. Plant extracts having gelatinase-inhibitory effect that might be used as safe anti-photoaging ingredient were widely screened. An extract of rhizomes of Curcuma longa L. showed inhibitory effect of gelatinase activity. Curcuminoids and slight amount of compound, 6,11-dihydroxy-3-(4-hydroxy-3-mthoxyphenethyl)-7-[(E)-4-(4-hydroxy-3-methoxyphenyl)-2-oxo-3-butenyl]-10-methoxy-2-oxabicyclo[6.3.1.]dodeca-1(11),8(12),9-trien-5-yl (E)-3-(4-hydroxy-3-methoxyphenyl)-2-propenoate (curcuminoid D) were isolated as the gelatinase-inhibitory components from methanol extract of rhizomes. The structure of curcuminoid D was determined by means of spectral data including 1H- and 13C-NMR, and IR. Curcumin exerted the enhancing effect on deposition of basement membrane component at dermal-epidermal junction in skin equivalent model. Topical application of cream containing turmeric extract significantly improved facial skin elasticity and decreased the number of gelatinase-positive stratum corneum clusters in human facial skins. These results indicated that turmeric is an effective ingredient to improve skin condition and to prevent skin from photoaging by suppressing activation of gelatinase chronically caused by UV.
Keywords: Basement membrane component; Chemical identification; Curcuma longa L.; Curcumin; Gelatinase; Matrix metalloproteinase; Photoageing; Skin equivalent; Turmeric.
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Abstract
Objective: The aim of this review is to determine the effect of curcumin on the liver ultrasonographic morphology, and the effectiveness of curcumin as adjuvant treatment for NAFLD.

Methods: The Cochrane library and PubMed were searched systematically to identify randomized controlled trials from 2000 to January 2021. The primary outcomes were NAFLD severity, liver steatosis resolution, liver scarring, liver enzymes, also lipid profiles. 16 RCTs with a total of 1028 participants were included in the meta-analysis.
Results: Curcumin improved NAFLD severity (RR: 3.52, 95 % CI 1.27-9.72; P = 0.02) and increased the liver steatosis resolution (RR 3.96, 95 % CI 1.54-10.17; P = 0.004) based on the liver ultrasonographic finding. Curcumin supplementation reduced aspartate aminotransferase (MD - 4.00, 95 % CI - 5.72 to - 2.28; P < 0.001), alanine aminotransferase (MD - 7.02, 95 % CI - 9.83 to - 4.20; P < 0.001), total cholesterol (MD - 11.86, 95 % CI - 19.25 to - 4.46; P = 0.002) and BMI (MD: - 0.41, 95 % CI - 0.75 to - 0.07; P = 0.02).
Conclusion: Curcumin supplementation has a favorable effect on liver ultrasonographic findings, reduced serum liver enzymes, total cholesterol, and BMI in participants with NAFLD. Therefore, promoting curcumin as adjuvant treatment on NAFLD patients might be justified.
Keywords: Curcumin; Lipids profiles; Liver enzymes; Liver ultrasound; Non-alcoholic fatty liver disease; Systematic review and meta-analysis.
Copyright © 2022 The Authors. Published by Elsevier Ltd.. All rights reserved.
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Abstract
Recent reports indicated that curcumin had beneficial effects in animal models of liver injury and cirrhosis. Current study aimed to investigate the effects of curcumin supplementation in patients with liver cirrhosis. In this randomized double-blind placebo-controlled trial, 70 patients with liver cirrhosis aged 20-70 years were randomly divided into two groups to receive 1,000 mg/day curcumin (n = 35) or placebo (n = 35) for 3 months. Model for end-stage liver disease (MELD) (i), MELD, MELD-Na, and Child-Pugh scores were used to assess the severity of cirrhosis. Sixty patients (29 in the curcumin group and 31 in the placebo group) completed the study. MELD(i) (15.55 ± 3.78 to 12.41 ± 3.07), MELD (15.31 ± 3.07 to 12.03 ± 2.79), MELD-Na (15.97 ± 4.02 to 13.55 ± 3.51), and Child-Pugh (7.17 ± 1.54 to 6.72 ± 1.31) scores decreased significantly in the curcumin group after 3-month intervention (p < .001, p < .001, p = .001, and p = .051, respectively), whereas they increased significantly in the placebo group (p < .001, p < .001, p < .001, p = .001, respectively). Significant differences were only observed between the two groups in MELD(i), MELD, MELD-Na, and Child-Pugh scores after 3-month intervention (p < .001 for all of them). In this pilot study, beneficial effects of curcumin supplementation were observed in decreasing disease activity scores and severity of cirrhosis in patients with cirrhosis.
Keywords: controlled clinical trial; curcuma; curcumin; end-stage liver disease; liver cirrhosis.
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Abstract
BackgroundFunctional dyspepsia is the main cause of upper abdominal discomfort affecting 5-10% of the world population. Despite various therapeutic approaches, up to 50% of patients with functional dyspepsia seek alternative treatments. In the present study we evaluated the effect of curcumin supplementation along with famotidine therapy on severity of functional dyspepsia. A total of 75 patients with functional dyspepsia according to Rome III criteria were allocated into intervention (N = 39) or control (N = 36) groups. The intervention group was treated with a combination of 500 mg curcumin and 40 mg famotidine daily for 1 month. The control group received placebo and 40 mg famotidine. Severity of dyspepsia symptoms was determined using the Hong Kong questionnaire at baseline, after the 1 month treatment and after a 1 month follow-up. The presence of H. pylori antigens in the stool samples was also investigated in all subjects. No significant difference was observed between intervention and control groups in biochemical indices, severity of dyspepsia and rate of H. pylori infection. A significant decrease was observed in severity of dyspepsia (p < 0.001) and rate of H. pylori infection (p = 0.004) immediately after the treatment and follow-up in the curcumin intervention group. This study indicated that curcumin therapy could be a favorable supplementation in the symptom management of functional dyspepsia. Moreover, curcumin could help efficient eradication of H. pylori in these patients.
Keywords: Curcumin; Functional dyspepsia; H. pylori.
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Abstract
Purpose: To determine whether supplementation with turmeric or curcumin extract effects pain and physical function in individuals with knee osteoarthritis (OA). Second, we investigated the therapeutic response (pain and function) of turmeric compared with non-steroidal anti-inflammatory drugs (NSAIDs).
Methods: A search was conducted in MEDLINE, Embase, CINAHL and Cochrane Review. Inclusion criteria included randomised controlled trials reporting pain and physical function in humans with knee OA comparing turmeric therapy with NSAIDs or no therapy. Two reviewers screened 5273 abstracts. Risk of bias and quality were assessed via Cochrane Collaboration tool and CONSORT (Consolidated Standards of Reporting Trials) 2010, respectively.
Results: Ten studies were included in the final analysis. Eight had high methodological quality and two were categorised as good with a mean CONSORT quality score of 21.1. Nine studies had adequate sequence generation and six had adequate allocation concealment. Participants and outcome assessors were blinded in eight studies. Three of the studies compared turmeric therapy to NSAIDs. All 10 studies showed improvement in pain and function from baseline with turmeric therapy (p≤0.05). In three studies comparing turmeric to NSAIDs, there were no differences in outcome scores (p>0.05). In all studies there were no significant adverse events in the turmeric therapy group.

Conclusion: Compared with placebo, there appears to be a benefit of turmeric on knee OA pain and function. Based on a small number of studies the effects are similar to that of NSAIDs. Variables such as optimal dosing, frequency and formulation remain unclear at this time.
Keywords: knee; meta-analysis; nutrition; osteoarthritis.
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The effect of curcumin supplementation on clinical outcomes and inflammatory markers in patients with ulcerative colitis
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Abstract
Background and aims: Curcumin has anti-inflammatory properties. The aim of this study was to evaluate the effect of curcumin on improvement of the disease activity in ulcerative colitis (UC).
Methods: In this randomized double-blind clinical trial, 70 patients with mild-to-moderate UC were randomly assigned to curcumin (1,500 mg/day) or placebo intake for 8 weeks. Disease clinical activity, quality of life, serum levels of tumor necrosis factor alpha (TNF-α), high-sensitivity C-reactive protein (hs-CRP), erythrocyte sedimentation rate (ESR) values, and complete blood count were measured.
Results: Changes in Simple Clinical Colitis Activity Index score were significantly higher in the curcumin than the placebo group (-5.9 ± 2.08 vs. -2.1 ± 2.6; p = .001). The scores of Inflammatory Bowel Disease Questionnaire-9 and quality of life were significantly higher in the intervention group compared to the control group (p = .006). Furthermore, the curcumin supplementation reduced the serum hs-CRP concentration (-6.3 ± 13.6 vs. 3.7 ± 11.6 μg/ml; p = .01) and ESR levels significantly (-1.6 ± 2.7 vs. -0.09 ± 2.4 mm/hr; p = .02) in comparison with the control group. No significant changes were observed in the TNF-α levels of both groups.

Conclusions: Consumption of the curcumin supplement, along with drug therapy, is associated with significant improvement of the clinical outcomes, quality of life, hs-CRP, and ESR in patients with mild-to-moderate UC.
Keywords: clinical outcome; curcumin; inflammatory bowel disease; inflammatory markers; ulcerative colitis.
© 2019 John Wiley & Sons, Ltd.
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Effects of curcumin supplementation on markers of inflammation and oxidative stress among healthy overweight and obese girl adolescents: A randomized placebo-controlled clinical trial
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Abstract
Introduction: It is well known that there is a strong linkage between obesity, systemic low-grade inflammation, and oxidative stress in the pediatric population. Possible strategies that might control obesity and its relevant problems in this crucial group are of utmost importance. Therefore, the aim of this study was to evaluate the effects of curcumin supplements on inflammation, oxidative stress, and chemerin levels in adolescent girls.
Methods: Totally, 60 overweight and obese adolescent girls were randomly assigned to either placebo or intervention group in a randomized placebo-controlled parallel trial design. Adolescents consumed one 500-mg curcumin or placebo per day along with a slight weight loss diet for 10 weeks. High-sensitive C-reactive protein (hs-CRP), interleukin 6 (IL-6), total antioxidant capacity (TAC), malondialdehyde (MDA), chemerin levels, and anthropometric measurements were assessed at the beginning and end of the trial.
Results: Curcumin supplementation had a significant effect on IL-6 levels and oxidative stress markers including TAC and MDA in crude model. After controlling the effects of confounders, curcumin supplementation had a substantial effect on inflammation (hs-CRP and IL-6) and oxidative stress (TAC) marker of adolescents.
Discussion: Ten weeks of curcumin supplementation had beneficial effects on inflammation and oxidative stress markers among postpubescent overweight and obese girl adolescents.
Keywords: chemerin; curcumin; inflammation; oxidative stress.
© 2019 John Wiley & Sons, Ltd.
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Abstract
Objective: The aim of this study is to assess the efficacy of orally administered combination of hyaluronic acid (HA), chondroitin sulfate (CS), curcumin, and quercetin for the prevention of postcoital recurrent urinary tract infection (UTI) in reproductive age women.
Methods: Ninety-eight consecutive patients in reproductive age affected by UTI were considered for the study. All 98 patients received a combination of HA, CS, curcumin, and quercetin two tablets per diem for the first month and one tablet every day for the next 5 months. We investigate recurrence of UTI with the Urinary Tract Infection Symptoms Assessment and the Pelvic Pain and Urinary Urgency Frequency. The quality of life and sexual function were valued using 36-Item Short Form Survey, Female Sexual Function Index, and the Female Sexual Distress Scale questionnaires. The same investigations were performed at the first visit and after 6 months of treatment.
Results: The symptoms associated with UTI significantly decreased after 6 months of treatment, in particular dysuria episodes diminished and number of voiding decreased (P < 0.0001). During the treatment period, only seven patients (7.1%) experienced a UTI recurrence, confirmed by positive urine culture with bacteriuria of greater than 10 colony forming units/mL. The Pelvic Pain and Urinary Urgency Frequency, Female Sexual Function Index, Female Sexual Distress Scale, and 36-Item Short Form Survey showed a statistically significant improvement after 6 months.
Conclusions: Oral administration of a combination of HA, CS, curcumin, and quercetin is a valid and well-tolerated nonantibiotic treatment for prevention of postcoital UTI in reproductive age women.
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Efficacy and safety of combination of curcuminoid complex and diclofenac versus diclofenac in knee osteoarthritis
A randomized trial
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Abstract
Background:
To compare the efficacy and safety of combination of curcuminoid complex and diclofenac vs diclofenac alone in the treatment of knee osteoarthritis (OA).
Methods:
In this randomized trial, 140 patients of knee OA received either curcuminoid complex 500 mg (BCM-95) with diclofenac 50 mg 2 times daily or diclofenac 50 mg alone 2 times daily for 28 days. Patients were assessed at baseline, day 14 and day 28. Primary efficacy measures were Knee injury and OA outcome score (KOOS) subscale at day 14 and day 28. Anti-ulcer effect and patient-physician's global assessment of therapy at day 28 were included as secondary endpoints. Safety after treatment was evaluated by recording adverse events and laboratory investigations.
Results:
Both treatment groups showed improvement in primary endpoints at each evaluation visit. Patients receiving curcuminoid complex plus diclofenac showed significantly superior improvement in KOOS subscales, viz. pain and quality of life at each study visit (P < .001) when compared to diclofenac. Less number of patients required rescue analgesics in curcuminoid complex plus diclofenac group (3%) compared to diclofenac group (17%). The number of patients who required histamine 2 (H2) blockers was significantly less in curcuminoid complex plus diclofenac group compared to diclofenac group (6% vs 28%, respectively; P < .001). Adverse effects were significantly less in curcuminoid complex plus diclofenac group (13% vs 38% in diclofenac group; P < .001). Patient's and physician's global assessment of therapy favored curcuminoid complex plus diclofenac than diclofenac.
Conclusion:
Combination of curcuminoid complex and diclofenac showed a greater improvement in pain and functional capacity with better tolerability and could be a better alternative treatment option in symptomatic management of knee OA.
Trial Registration: ISRCTN, ISRCTN10074826
Keywords: anti-ulcer effect, curcuminoids, diclofenac, knee osteoarthritis, pain
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Quality of Evidence Supporting the Role of Supplement Curcumin for the Treatment of Ulcerative Colitis: An Overview of Systematic Reviews
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Abstract
Objectives
Curcumin is a potential complementary treatment for ulcerative colitis (UC). This overview systematically summarizes and evaluates the existing evidence of curcumin in the treatment of UC.
Methods
Two researchers searched seven databases for systematic reviews (SRs)/meta-analyses (MAs) which are about randomized controlled trials (RCTs) on curcumin for UC. Two researchers use the Assessment of Multiple Systematic Reviews 2 (AMSTAR-2), the Risk of Bias in Systematic Reviews (ROBIS) scale, the list of Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), and the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) system to assess the included SRs/MAs.
Results
Seven published SRs/MAs were included in our study. According to the results of the AMSTAR-2 assessment, all SRs/MAs are considered to be of very low quality. According to the ROBIS evaluation results, no SR/MA has been assessed as a low risk of bias. According to the results of the PRISMA checklist assessment, no SR/MA has been fully reported on the PRISMA checklist. According to GRADE, a total of 19 outcome indicators extracted from the included SRs/MAs were evaluated. The quality of evidence was 10 moderate, 6 low, and 3 very low.
Conclusions
Curcumin may be an effective and safe complementary treatment for UC. However, further standard and comprehensive SRs/MAs and RCTs are needed to provide an evidence-based medical rationale for this.
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Abstract
Introduction & aim: Several newer medications have emerged for the management of lower urinary tract symptoms secondary to benign prostate hyperplasia (BPH). The efficacy/safety of PDE-5 inhibitors (Tadalafil 5 mg) in BPH-lower urinary tract symptoms (LUTS) has been sparingly assessed in the published English literature as compared with their established role in erectile dysfunction. We aim to assess the efficacy/safety of tadalafil vs tamsulosin in symptomatic patients of BPH in a tertiary care teaching institution.
Methods: After obtaining an informed written consent and institutional ethics clearance, 100 patients of BPH with an IPSS score of more than 7, without any complications of the disease were computer randomised to receive therapy with either tamsulosin 0.4 mg or tadalafil 5 mg once daily for a period of 2 months. They were evaluated for its efficacy (IPSS, Peak flow rate, IIEF-5, quality of life index [QOL] and PVR) and safety (side effect profile) with monthly visit assessments for 2 months. Data were analysed statistically using ANOVA and unpaired t-tests.The protocol was registered with the CTRI/2018/03/012825.
Results: Patients in both groups were comparable on basis of their demographic data, renal function, PSA and baseline efficacy parameters. Significant improvements were visualised amongst/within both groups for IPSS, however the intergroup improvement was not significant (P = .096). Similar trends were seen with peak flow rate and PVR with intergroup improvement differences not being significant (P = .552 and P = .131, respectively).Improvements in QOL index were more significant in the tamsulosin group (mean difference -2.3 vs -3.06 P = .010).The adverse effects were minor and were managed symptomatically without any drug discontinuity.
Conclusions: In summary, therefore, we may conclude that that once daily monotherapy with tadalafil 5 mg or tamsulosin 0.4 mg was equally efficacious in the management of moderate to severely bothersome LUTS in majority of patients as a result of BPH. The role of Tadalafil monotherapy in BPH patients with predominant storage LUTS merits further evaluation with larger trials.
© 2020 John Wiley & Sons Ltd.
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The effects of curcumin supplementation on glycemic status, lipid profile and hs-CRP levels in overweight/obese women with polycystic ovary syndrome: A randomized, double-blind, placebo-controlled clinical trial
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Abstract
Objective: The aim of the current study was to assess the effects of curcumin supplementation on glycemic status, lipid profile and high sensitivity C-reactive protein (hs-CRP) serum levels in women with polycystic ovary syndrome (PCOS).
Design: This randomized double-blind placebo-controlled clinical trial was conducted on 60 women who were randomly assigned to the intervention or control groups using block randomization.
Setting: Infertility referral center.
Interventions: Curcumin (500 mg/d) or placebo twice daily for 6 weeks.
Main outcome measures: Serum evaluation of lipid profile (triglycerides (TG), low-density lipoprotein (LDL)-cholesterol, high-density lipoprotein (HDL)-cholesterol concentrations, LDL/HDL-C and TG/HDL-C ratios), glycemic index (fasting blood sugar (FBS), insulin concentrations, homeostasis model of assessment insulin resistance (HOMA-IR) and quantitative insulin sensitivity check index (QUICKI)) and hs-CRP levels.
Results: Glycemic index, lipid profile and hs-CRP serum levels were measured at first and at the end of trial. Serum insulin (p = 0.020) and Quantitative Insulin Sensitivity Check Index (QUICKI) (p = 0.003) were improved significantly, while Homeostatic Model Assessment for Insulin Resistance (HOMA-IR) (p = 0.067) improved marginally in curcumin treated group (within group analysis).

Conclusions: Curcumin supplementation might be beneficial for improving serum insulin and QUICKI, however, future investigations are suggested in order to draw a firm link between curcumin and glycemia control.
Keywords: Curcumin; Hyperlipidemia; Infertility; Insulin resistance; PCOS; hs-CRP.
Copyright © 2019. Published by Elsevier Ltd.
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Abstract
Introduction: Oral mucositis is the most common toxicity of chemoradiotherapy treatment of head and neck cancers. The present study was performed to evaluate the effect of a researched turmeric formulation on oral mucositis in patients receiving chemoradiotherapy for oral cancer.
Methods: This randomized double-blinded placebo-controlled trial included 60 patients with oral cancer who had undergone radical surgery. Patients were equally randomized into 3 arms. Bio-enhanced turmeric formulation (BTF) capsules (low dose [1 g/day] or high dose [1.5 g/day]) or placebo was administered daily for 6 weeks with concurrent chemoradiotherapy. Study endpoints included the impact of the treatment on chemoradiotherapy-induced oral mucositis along with dysphagia, oral pain, dermatitis, and weight loss.
Results: The incidence of grade 3 toxicity of oral mucositis, oral pain, dysphagia, and dermatitis was significantly lower in patients who received BTF than placebo. Twenty-five and 20% patients in BTF 1 g/day (p = 0.011) and 1.5 g/day (p = 0.004) arms, respectively, developed grade 3 oral mucositis compared to 65% patients in the placebo arm. Thirty-five and 30% patients in BTF 1 g/day (p = 0.027) and 1.5 g/day (p = 0.011) arms, respectively, developed grade 3 oral pain compared to 70% patients in the placebo arm. Twenty-five and 20% patients in BTF 1 g/day (p = 0.025) and 1.5 g/day (p = 0.010) arms, respectively, developed grade 3 dysphagia compared to 60% patients in the placebo arm. Ten and 5% patients in BTF 1 g/day (p = 0.114) and 1.5 g/day (p = 0.037) arms. respectively, developed grade 3 dermatitis compared to 30% patients in the placebo arm. Patients under BTF supplementation experienced significantly less weight loss and greater compliance with treatment than placebo.

Conclusion: BTF (BCM-95®) can significantly reduce chemoradiotherapy-induced severe oral mucositis, dysphagia, oral pain, and dermatitis in oral cancer patients.
Trial registration: Clinical Trials Registry, India (Registration No. CTRI) (CTRI/2015/12/006413 dated December 4, 2015).
Keywords: Bio-enhanced turmeric; Cancer; Curcumin; Mucositis; Radiotherapy.
© 2021 S. Karger AG, Basel.
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Abstract
Dietary supplementation with curcumin has been previously reported to have beneficial effects in people with insulin resistance, type 2 diabetes (T2D) and Alzheimer's disease (AD). This study investigated the effects of dietary supplementation with curcumin on key peptides implicated in insulin resistance in individuals with high risk of developing T2D. Plasma samples from participants recruited for a randomised controlled trial with curcumin (180 mg/day) for 12 weeks were analysed for circulating glycogen synthase kinase-3 β (GSK-3β) and islet amyloid polypeptide (IAPP). Outcome measures were determined using ELISA kits. The homeostasis model for assessment of insulin resistance (HOMA-IR) was measured as parameters of glycaemic control. Curcumin supplementation significantly reduced circulating GSK-3β (-2.4 ± 0.4 ng/mL vs. -0.3 ± 0.6, p = 0.0068) and IAPP (-2.0 ± 0.7 ng/mL vs. 0.4 ± 0.6, p = 0.0163) levels compared with the placebo group. Curcumin supplementation significantly reduced insulin resistance (-0.3 ± 0.1 vs. 0.01 ± 0.05, p = 0.0142) compared with placebo group. Dietary supplementation with curcumin reduced circulating levels of IAPP and GSK-3β, thus suggesting a novel mechanism through which curcumin could potentially be used for alleviating insulin resistance related markers for reducing the risk of T2D and AD.
Keywords: Islet amyloid polypeptide; curcumin; glycogen synthase kinase-3; insulin resistance; type 2 diabetes mellitus.
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Abstract
Background: Diabetic nephropathy (DN) is a common cause of end-stage renal disease (ESRD). The benefits and effects of renin-angiotensin system blocker drugs are obvious in decreasing albuminuria, but there is a need to find other drugs that can decrease albuminuria. The aim of our study is to evaluate the effect of short-term administration of curcumin on overt albuminuria in patients with type 2 diabetes mellitus (T2DM).
Materials and methods: A randomized, double-blind clinical trial was performed on 46 patients with T2DM, overt albuminuria ≥300 mg/24 h, and estimated glomerular filtration rate (eGFR) ≥30 mL/min/1.73 m2. After the random allocation of the patients, they were divided into two groups. In the curcumin group, the patients received 500 mg (one capsule) of curcumin with each meal (three times/day after meal) for 16 weeks. Other variables including blood urea nitrogen (BUN), creatinine (Cr), fasting blood sugar (FBS), 2-h postprandial blood sugar (2-h pp BS), lipid profile, 24-h urine analysis for albuminuria, serum albumin, and hemoglobin A1C (HbA1C) were checked at baseline and bimonthly too.
Results: two groups at baseline were comparable in terms of basic characteristics (P > 0.05). Albuminuria decreased significantly from 900.42 ± 621.91 at the baseline to 539.68 ± 375.16 at the end of the study in the curcumin group (P Time = 0.002); however, no statistically significant changes were observed in the placebo group (519.94 ± 214.33 at the baseline vs. 444.00 ± 219.10 at the end of the trial; P Time = 0.43), and the decrease was significantly higher in the curcumin group than that of the placebo group (P Intervention = 0.01). No significant differences were observed between the placebo and curcumin in terms of changes in serum BUN, Cr, FBS, 2-h pp BS, HbA1C, lipid profile, and albumin.
Conclusion: Our study showed that curcumin as an active turmeric metabolite was an effective adjuvant therapy for ameliorating macroscopic proteinuria in type 2 diabetic patients. Its effect may appear after 2 months of therapy and even in patients with a mild decrease in GFR. Further studies with larger sample size and longer duration are recommended.
Keywords: Albuminuria; curcumin; diabetic nephropathy; end-stage renal disease; proteinuria; turmeric (curcuma).
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Abstract
Cadmium (Cd) is one of the most toxic heavy metals used in various industries, including metal plating, batteries and plastics and environmental pollutant. Cd in the environment is a detrimental factor that cannot be biodegraded and accumulates in human organs. The skin is the first target organ after Cd topical exposure. Curcumin is a natural dietary polyphenolic compound with many beneficial effects, including antioxidant, anti-inflammatory and anticancer activities. However, the effect of curcumin against Cd-induced toxicity in human keratinocytes has not been reported. In this study, we investigated the effects of curcumin against Cd-induced apoptosis in keratinocytes and the underlying molecular mechanisms. Cd resulted in apoptosis as shown by Annexin V/7-AAD double staining. Cd promoted the cleavage of poly (ADP ribose) polymerase-1 (PARP-1) and caspase 3 and suppressed Bcl-2. In addition, Cd induced the release of cytochrome c and Smac from the mitochondria into the cytosol, which is an intrinsic apoptosis-specific process. Curcumin inhibited the early and late apoptosis caused by Cd. The changes in apoptotic markers induced by Cd were significantly reversed by curcumin. Next, we evaluated the effect of curcumin on metallothionein (MT), a cysteine-rich protein that plays a key role in metal detoxification. Curcumin increased the level of MT2A mRNA and the expression of MT2. Interestingly, the antiapoptotic effects of curcumin were reversed under the knockdown of MT2A, suggesting that MT2A is a critical target of curcumin. These findings indicate the potential of curcumin as a novel compound for protection against Cd-mediated skin damage by MT2A modulation.
Keywords: Apoptosis; Cadmium; Curcumin; Keratinocytes; Metallothionein.
Copyright © 2022 Elsevier Inc. All rights reserved.
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Abstract
Background: Psoriasis is a chronic and immune-mediated inflammatory skin disease. Many studies have shown that curcumin (CUR) has strong anti-inflammatory effects and can improve psoriasis; however, its efficacy and safety have not been confirmed, and the specific mechanism remains to be elucidated. Objective: To evaluate the efficacy, safety, and possible mechanisms of CUR in the treatment of psoriasis. Methods: The Cochrane Library, Embase, PubMed, Web of Science, China National Knowledge Infrastructure, Wanfang, and VIP (China Science and Technology Journal Database) were systematically searched for clinical trials and preclinical studies on the use of CUR in psoriasis treatment. All databases were searched from inception to January 2022. The meta-analysis was performed using RevMan 5.3 software. Results: Our meta-analysis included 26 studies, comprising seven clinical randomized controlled trials and 19 preclinical studies. A meta-analysis of clinical trials showed that both CUR monotherapy and combination therapy improved Psoriasis Area and Severity Index (PASI) scores in patients compared to controls (standard mean difference [std.MD]: -0.83%; 95% confidence interval [CI]: -1.53 to 0.14; p = 0.02). In preclinical studies, CUR showed better performance in improving the phenotype of psoriatic dermatitis mice compared to controls, including total PASI score (std.MD: 6.50%; 95% CI: 10.10 to -2.90; p = 0.0004); ear thickness (p = 0.01); and the expression of inflammatory cytokines such as interleukin (IL)-17, tumor necrosis factor (TNF)-α, IL-17F, and IL-22 (p < 0.05). In cell studies, CUR inhibited cell proliferation (p = 0.04) and the cell cycle (p = 0.03) and downregulated the inflammatory cytokines IL-6 and IL-8 (p < 0.05). Conclusions: CUR has excellent efficacy and broad potential to treat psoriasis in multiple ways. Its use also plays a crucial role in improving the psoriasis phenotype and reducing the inflammatory microenvironment. In conclusion, our findings suggest that CUR alone or in combination with other conventional treatments can effectively treat psoriasis.
Keywords: Psoriasis; Systematic review; clincal; curcumin (CUR); preclincal; traditional Chinese medicine (TCM).
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Abstract
Objective: Clinical trials have explored the role of curcumin in the prevention and treatment of oral mucositis (OM) in head and neck cancer patients. To provide evidence for curcumin management of OM for clinicians, a comprehensive meta-analysis of these findings is necessary. This meta-analysis aimed to evaluate the efficacy and safety of curcumin for OM caused by radiotherapy (RT) and/or chemotherapy (CT) for head and neck cancer.
Methods: Randomized controlled trials were identified from the PubMed, Embase, Web of Science, Cochrane Library, Medline, and Google Scholar databases. RevMan 5.3 was used for statistical analysis to calculate the combined risk ratios (RRs).
Results: Six studies involving 266 patients were included. Curcumin considerably reduced weight loss (mean difference [MD] - 0.78) in both the prophylactic and therapeutic phases. When used as a preventative treatment, curcumin did not reduce the incidence of OM (RR 0.99), but it did reduce the incidence of severe OM (RR 0.44) and the mean severity of OM (SMD -1.44). Curcumin also reduced the severity of OM (MD 0.82) compared to chlorhexidine.
Conclusion: Curcumin is a safe, natural bioactive substance that can effectively prevent and treat OM in patients receiving RT and/or CT, as well as reduce weight loss.
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