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Methods

Extraction

Dried rhizomes of Cyperus rotundus were pulverized to form a coarse powder. The pulverized powder was then extracted with 3 volumes of hexane followed by heating, reflux for 3 hours and filtering to obtain the hexane soluble fraction and spent material. The spent material is further extracted with 3 volumes of methanol followed by heating, reflux for 3 hours and filtering to obtain the methanol soluble active fraction and spent material. The methanol soluble fraction is solubilised in aqueous methanol and successively partitioned with Ethyl acetate. 
The ethyl acetate layer, was further fractionated using columns to identify the major phytochemical. LC-MS analysis revealed that the fraction was enriched in piceatannol dimers Scirpusin A and Scirpusin B. The ethyl acetate fraction was used for all the further studies.

Clinical study:
Exclusion criteria:

Subjects were excluded 1) if they were associated with pathophysiologic/ genetic syndrome, malignancy, diabetes mellitus, hypertension, heart failure, 2) Subjects on prolonged (>6 weeks) medication with corticosteroids, antidepressants, anticholinergics, etc. or any other drugs that may have an influence on the outcome of the study, 3) Subjects suffering from major systemic illness necessitating long term drug treatment (Rheumatoid arthritis, Tuberculosis, Psycho-Neuro-Endocrinal disorders, etc.), and 4) Subjects who have a past history of Atrial Fibrillation, Acute Coronary Syndrome, Myocardial Infarction, Stroke or Severe Arrhythmia in the last 6 months.

Intervention: 

After obtaining the consent from all the study subjects prior to the initiation of the study, demographic data, physical examination, medical history, medication history, treatment history, co-morbid conditions, vital signs, were recorded. Blood samples for hematology, biochemistry, and HIV, as well as, urine pregnancy test was performed on female volunteers of childbearing potential. 

All the subjects were randomly allocated to either placebo (n = 15) or active (n = 15) groups in 1:1 ratio. The study materials, placebo, and CRE were formulated using hard gelatin capsules of size “00” with a fill weight of 560 mg. Since the study was double-blinded, both CRE and placebo capsules were identical in all aspects, including their size, shape, and weight. The active study material used in the study constituted 525 mg of CRE, 30 mg dibasic calcium phosphate, and 5 mg of magnesium stearate, while the placebo contained 560 mg of microcrystalline cellulose, administered twice daily at least 30minutes before food  (Supplementary Table 6). The subjects were followed-up with 4 visits for clinical investigation on day 15, 30, 60 and 90. A telephonic follow-up was made for at least 15 days once from the last visit, to assess the wellbeing of the subjects (Supplementary Table 7). 
Outcomes:

Primary endpoints include, (i) change in body weight and body mass index, (ii) change in waist circumference and waist: hip ratio (anthropometric measurements), (iii) change in cholesterol, triglycerides, LDL and VLDL values from baseline, (iv) change in HDL values from baseline, and (v) photographic evidence from the subjects on baseline and on last visit while concealing his/her identity (not shown in this article). The secondary endpoints studied included assessing the tolerability of the study material in terms of adverse events and other physical signs or symptoms in the study subjects. A daily diet, physical activity and compliance with study supplement were assessed in all the subjects for holistic management. No interim analysis was done during the duration of the study.
In vivo anti-obesity study:
Analysis

The average weekly feed consumption and weekly body weights were recorded, and the animals were observed for clinical signs during the study period. After the study period, blood samples were collected by retro-orbital plexus on day 55 and analyzed for hematology parameters viz., hemoglobin (Hb), hematocrit (Hct), total erythrocyte count, total leukocyte count (TLC), mean corpuscular volume (MCV), mean corpuscular haemoglobin, mean corpuscular haemoglobin concentration (MCHC), platelet count, differential leukocytes count (DLC) and clotting time estimations (using Sysmex, KX-21, Transasia Bio-Medicals Ltd., India). The serum samples were subjected to analysis of clinical chemistry parameters viz., leptin and corticosterone concentration, total protein, albumin, glucose, alanine aminotransferase (ALT), aspartate aminotransferase (AST), triglycerides (TG), total cholesterol (TC), high-density lipoproteins (HDL), low- density lipoproteins (LDL) and very-low-density lipoproteins (VLDL) (using Erba Mannheim Chem Touch analyzer, Transasia Bio-Medicals Ltd., India). Later, the animals were euthanized by using excess CO2 and subjected to pathological examinations,, The weight of the organs (brain, thymus, liver, adrenals, kidneys, spleen, heart, ovaries/testes), as well as fat deposition (epididymal fat, brown fat and ovarian fat) were recorded. 

Supplementary Results

Table S1: Composition of formulations used in a pilot clinical study
	SL. No.
	Ingredients
	Weight (mg)

	Active Study Material

	1
	Cyperus rotundus extract (5% of total stilbenes) -extract comprising Piceatannol, Scirpusin A and Sirpusin B
	525

	2
	Dibasic calcium phosphate
	30

	3
	Magnesium stearate
	5

	Placebo

	1
	Microcrystalline cellulose
	560


Table S2: Schedule of follow-ups for assessments in a pilot clinical study
	Assessments
	Visit 0
	Visit 1
	Visit 2
	Visit 3
	Visit 4
	Visit 5
	Follow Up (telephonic)

	
	Day -3
	Day 0
	Day 15
	Day 30
	Day 60
	Day 90
	At least 15 days from the last visit

	Written Informed Consent
	X
	
	
	
	
	
	

	Inclusion and Exclusion Criteria
	
	X
	
	
	
	
	

	Randomization
	
	X
	
	
	
	
	

	IP dispensing
	
	X
	X
	X
	X
	
	

	Urine Pregnancy Test for Women
	X
	
	
	
	X
	X
	

	Demographics
	X
	
	X
	X
	X
	X
	

	Anthropometric measurements
	
	X
	X
	X
	X
	X
	

	Physical Examination
	X
	
	X
	X
	X
	X
	

	Medical History
	X
	
	
	
	
	
	

	Medication History
	X
	
	
	
	
	
	

	Treatment History
	X
	
	
	
	
	
	

	Co-Morbid Conditions
	X
	
	
	
	
	
	

	Hematology
	X
	
	
	
	
	X
	

	Biochemistry
	X
	
	
	
	
	X
	

	Virology
	X
	
	
	
	
	
	

	QOL questionnaires
	
	X
	
	
	
	X
	

	Vital Signs
	X
	X
	X
	X
	X
	X
	

	Adverse Event & overall well being
	
	X
	X
	X
	X
	X
	X

	Concomitant Medication
	
	X
	X
	X
	X
	X
	X


Table S3: In vivo efficacy study test item formulation details
	Group
	Diet
	Treatment
	Dose
(mg/kg. BW)
	Concentration (mg/mL)
	Quantity (mg)

	G1
	10 kcal %fat
	Saline
	-
	-
	-

	G2
	HFD diet with 60 kcal %fat
	Saline
	-
	-
	-

	G3
	HFD diet with 60 kcal %fat
	CRE
	50
	5
	20

	G4
	HFD diet with 60 kcal %fat
	CRE
	100
	10
	40

	G5
	HFD diet with 60 kcal %fat
	CRE
	200
	20
	80


HFD: High Fat Diet; CRE: Cyperus rotundus extract

Table S4: Summary of adverse event reported in a pilot clinical study
	Subject
/Patient 
	Adverse Event (AE) Term 
	Stop Date 
	Severity 
	Plausible relationship to Study Drug 
	Action Taken with Study Drug 
	Outcome 
	Serious AE (SAE)

	
	
	
	Mild/ 

Moderate/ 

Severe 
	Probably related/ 

Possibly related/ 

Unrelated 
	None/ 

Hospitalization/ 

Surgical Intervention/ 

Medical Intervention 
	Resolved/ 

Ongoing at end of study/ 

Death/ 

Unknown 
	Yes/ 

No 

	006 S-D
	Elevated Blood Pressure 
	18/10/14 
	Mild 
	Unrelated 
	None 
	Resolved 
	No 

	
	Excessive Sweating 
	18/10/14 
	Mild 
	Unrelated 
	None 
	Resolved 
	No 

	
	Fatigue 
	18/10/14 
	Mild 
	Unrelated 
	None 
	Resolved 
	No 


As per the investigator’s medical discretion, these three adverse events were unrelated to study supplements and resolved on the same day without any intervention or concomitant medication. 
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Fig. S1: Vital events/reactions summary in a pilot clinical study at day 0 and final visit in placebo and active groups. Mean values did not differ significantly among the active and placebo groups calculated by one-way ANOVA.
Table S5: In vivo organ weights (g) data
	
	Organ weight (g)
	

	Group
	Liver
	Spleen
	Heart
	Thymus
	Kidneys
	Brain
	Adrenals
	Gonadal fat (mg/dL)

	Control
	1.21 ± 0.15
	0.14 ± 0.04
	0.13 ± 0.01
	0.15 ± 0.24
	0.32 ± 0.03
	0.38 ± 0.06
	0.008 ± 0
	0.21 ±0.18

	HFD
	1.49 ± 0.11
	0.14 ± 0.04
	0.14 ± 0.01
	0.05 ± 0.01
	0.39 ± 0.03
	0.39 ± 0.04
	0.008 ± 0
	0.32 ± 0.28

	HFD
+CRE50
	1.03 ± 0.24
	0.24 ± 0.35
	0.11 ± 0.01
	0.04 ± 0.01
	0.32 ± 0.1
	0.40 ± 0.04
	0.019 ± 0.02
	0.1 ± 0.07

	HFD
+CRE100
	0.95 ± 0.4
	0.13 ± 0.03
	0.12 ± 0
	0.05 ± 0.02
	0.31 ± 0.06
	0.41 ± 0.04
	0.017 ± 0.01
	0.15 ± 0.17

	HFD
+CRE200
	1.04 ± 0.5
	0.16 ± 0.12
	0.13 ± 0.02
	0.04 ± 0.01
	0.34 ± 0.09
	0.42 ± 0.07
	0.008 ± 0
	0.24 ± 0.2


Values are expressed as means ± SEM (n=6). Mean values did not differ significantly among groups calculated by one-way ANOVA.
Table S6: In vivo hematological data
	Parameter
	Control
	HFD
	HFD+CRE50
	HFD+CRE100
	HFD+CRE200

	TLC (106 cells/L)
	8.75± 2.33
	12.65 ± 7.16
	6.83 ± 1.76
	9.78 ± 5.26
	8.8 ± 3.53

	TEC (g/L)
	9.51 ± 0.29
	8.99 ± 1.11
	9.45 ± 0.21
	8.9 ± 0.97
	9.11 ± 1.18

	Hb (%)
	11.39 ± 2
	11.73 ± 2.94
	10.21 ± 1.82
	9.7 ± 1.17
	10.98 ± 2.24

	Hct (fL)
	30.72 ± 18.55
	35.48 ± 18.41
	19.88 ± 14.42
	17.25 ± 9.26
	28.02 ± 17.32

	MCV 
	49.75 ± 1.46
	46.89 ± 6.03
	50.37 ± 1.76
	48.02 ± 3.16
	48.97 ± 2.57

	MCH (g/dL)
	32.45 ± 20.25
	26.28 ± 18.47
	46.32 ± 15.39
	45.55 ± 14.18
	32.77 ± 20.3

	MCHC (g/dL)
	28 ± 0.49
	28.97 ± 1.19
	28.12 ± 0.46
	29.17 ± 1.98
	27.82 ± 1.26

	Platelets (103cells/L)
	1279 ± 150.2
	1211 ± 225.82
	1218.33 ± 223.36
	1123 ± 136.18
	1295.33 ± 258.24

	Clotting time (sec)
	107.33 ± 14.31
	106.67 ± 12.13
	116 ± 13.8
	107.83 ± 13.38
	110 ± 13.33

	Neutrophils (%)
	20 ± 3.74
	18.5 ± 2.07
	20.33 ± 3.88
	20 ± 4.24
	20.83 ± 3.37

	Lymphocytes (%)
	72.33 ± 4.68
	74 ± 1.41
	72.33 ± 4.27
	72.33 ± 4.37
	69.67 ± 3.14

	Monocytes (%)
	6.17 ± 1.47
	6.33 ± 1.21
	5.5 ± 1.22
	6 ± 1.41
	7.33 ± 0.82

	Eosinophils (%)
	1 ± 0
	0.5 ± 0.55
	0.83 ± 0.75
	0.83 ± 0.41
	1 ± 0

	Basophils (%)
	1.17 ± 0.41
	1.17 ± 0.75
	1.17 ± 0.75
	1.33 ± 0.52
	1 ± 0.63


Data are the mean ± SEM. TLC: Total leucocyte count, TEC: Total erythrocyte count, Hb: Haemoglobin, Hct: haematocrit, mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), mean corpuscular haemoglobin concentration (MCHC). Values are expressed as means ± SEM (n=6). Mean values did not differ significantly among groups calculated by one-way ANOVA. 
