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A B S T R A C T 

Background: Diabetes mellitus (DM) is characterized by chronic hyperglycemia, defects in insulin 

secretion, action, or both, and is fuelled by the obesity epidemic. Conventional medication offers side 

effects and insufficient glycaemic management in chronic use. Safe and effective adjuvants from the 

natural source need to be studied clinically. 

Methods: 30 patients of diabetes mellitus were enrolled in the study for 3 months. The interventional 

product kapiva dia free juice was administered twice daily along with the conventional antidiabetics. 

Fasting and post prandial blood glucose were measured every month while HbA1c, serum C-peptide 

level, BMI, biochemical and hematological investigations on baseline and day 90. Data was analysed 

using SPSS (version 19).  

Result: HbA1c was reduced significantly by 11.11% after 90 days of treatment. The percentage of 

significant reduction in fasting and post prandial blood glucose was 30.05% and 33.11% respectively. 

BMI was significantly reduced by 2.92% with average weight reduction of 2.17 kg. Insulin resistance 

was also reduced significantly which was evident by lowered C-Peptide by 28.81%. All the biochemical 

and hematological parameters were found within normal range and no adverse events were reported 

related to the investigational product.  

Conclusion: Kapiva dia free juice is an effective adjuvant treatment in diabetes mellitus which can 

improve glycemic control, reduce BMI and insulin resistance. This reduces cardiac risk and improves 

antidiabetic medication effectiveness. All hematological parameters were well within limits in the study 

which indicates the safety of the product. 

 

                                                                                      © 2023 Kriti Soni. Hosting by Science Repository. 

 

Introduction 

 

Diabetes mellitus (DM) is a metabolic disease characterized by chronic 

hyperglycemia resulting from defects in insulin secretion, action, or both 

[1]. Diabetes prevalence has been constantly growing, and fuelled by 

rising obesity rates due to sedentary lifestyles & poor dietary patterns, 

ageing population, and a rise in high-risk ethnic groups [2, 3]. Diabetes 

can cause life-threatening, disabling, and costly complications, reducing 

life expectancy [4]. Diabetes prevalence in people of age below 20 years 

is currently highest in India, followed by Brazil and the United States. 

As of 2019, approximately 77 million adult diabetics were in India and 

will have approximately 80 million people with diabetes by 2030 [5]. 

According to WHO approximately 400 million people globally have 

diabetes, majorly in low-and middle-income countries and 1.5 million 

deaths are directly attributed to diabetes each year. There is an urgent 

need for intervention to manage diabetes and long-term complication 

prevention considering diabetes incidence and mortality [6]. 

 

Type 2 diabetes mellitus (T2DM) therapy includes lifestyle changes and 

treatment with oral hypoglycemic agents, alone or in combination to 

achieve glycemic control [7]. Since, almost three decades, the 
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pharmacological therapy of T2DM has been focused on addressing 

hyperglycemia with sulphonylureas, biguanides, alpha-glycosidase 

inhibitors, and insulin. Worldwide studies have shown that 

hyperglycemia is a symptom of metabolic disorders like diabetes. In 

recent years the treatment goal is focused on rectifying the metabolic 

state and lowering the risk of micro and macrovascular complications as 

well [8]. 

 

Numerous investigations have revealed that over time oral 

hypoglycemics prove insufficient to achieve recommended glycaemic 

targets, necessitating insulin supplementation [9]. Insulin doses are also 

observed to be increasing with poor glycaemic control over period of 

years in patients of diabetes mellitus [10, 11]. There are many short term 

and long term side effects of oral antihyperglycemics as well as insulin 

supplements. The use of sulfonylureas is primarily associated with 

hypoglycemia, weight gain and gastrointestinal discomfort is one of the 

most frequent side effects of glucagon-like peptide-1 agonists etc. which 

affect patient compliance as well [12].  

 

Therefore, safe and effective herbal adjuvant with fewer adverse effects 

can be sustainable approach. This can be successfully coupled with 

lifestyle changes, nutritional approaches and behavioural therapy for 

holistic goals. There are many research attempts proving the 

effectiveness of phytochemicals in obesity and diabetes as a 

monotherapy as well as adjuvant to the conventional [13]. There are 

many herbs mentioned in ayurveda as well as researched 

phytoconstituents being helpful in improving insulin sensitivity, blood 

glucose control, and lowering HbA1C [14, 15].  

 

When incorporating herbal adjuvant to the anti-diabetic regimen, clinical 

evidence is indispensable. The current clinical study seeks to produce 

evidence about the efficacy and safety of kapiva dia free juice with anti-

hyperglycemic potential as an adjuvant therapy in T2DM patients to 

improve prognosis and quality of life. Kapiva dia free juice is prepared 

using a combination of two ayurvedic preparation methods - swarasa and 

kwatha. Fresh juice of certain ingredients such as amla is added to the 

decoction of other ingredients. A combination of 11 ayurvedic herbs are 

added in an easy to consume juice form. All herbs are potent 

antihyperglycemic agents and help in achieving control on blood glucose 

levels naturally. These herbs additionally improve metabolism and help 

in having a sustained effect on the body. 

 

Materials and Methods 

 

I Study Objectives 

 

Primary objectives of the research were to evaluate changes in 

glycosylated haemoglobin (HbA1c), fasting, post prandial blood sugar, 

serum C-peptide levels in diabetic subjects when kapiva dia free juice 

was used as an adjuvant to conventional medication for three months. 

Secondary objective of the research was evaluation changes in BMI in 

T2DM patients along with the assessment of safety. 

 

II Inclusion Criteria 

 

Patients aged 18 years and above of both the sex having HbA1c levels 

6.5% and above, and body mass index (BMI) > 27 kg/m2 and < 45 kg/m2 

were considered for the study. Patients with a diagnosis of T2DM for 

more than a year prior to signing up for clinical trial, those who were 

under the treatment of oral antidiabetic drugs were enrolled into the 

study. Patients on the stable prescription for the last three months were 

included in the study. However, the dosage modification after starting 

adjuvant intervention of kapiva dia free juice was allowed.  

 

III Exclusion Criteria 

 

Pregnant and lactating women were not allowed to take part in the study. 

Patients on insulin therapy and/or hyperosmolar hyperglycemic state 

were excluded from the study. Patients having a history of chronic 

illness, type 1 diabetes or ketoacidosis and secondary diabetes were 

excluded from the study. Myocardial infarction within the previous 6 

months, have any other condition (including known drug or alcohol 

abuse, or psychiatric disorder including eating disorder) that precludes 

the patient from following and completing the protocol, blood donation 

within 2 months prior to the screening visit or plans to donate blood or 

blood products during the study were excluded from the study. Any 

medical condition of the patient from investigators discretion find patient 

not suitable for the study were excluded. Patients undergoing major or 

minor surgery were not considered in the study.  

 

IV Methodology 

 

This was an open label, single-arm clinical study. A total of 31 patients 

screened and 30 were enrolled in the study for a period of 3 months 

(Figure 1). Single research site was taken and the study was initiated 

after an approval from ACE independent ethics committee (IEC) 

followed by CTRI registration CTRI/2022/04/041781 [Registered on: 

11/04/2022]. The study was conducted according to the principles of the 

declaration of Helsinki. Written informed consent was obtained from the 

patients for participation in the study during the screening visit. The 

demographic details of the patient were noted. Patients received a 

clinical examination, including neurological, cardiac, pulmonary, 

gastrointestinal, and genitourinary systems examination. Blood samples 

of all eligible patient were collected for biochemical and hematological 

investigations. Patient meeting all inclusion requirements and not 

exhibiting any exclusion criteria, were admitted to the study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: CONSORT flow of the study. 
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Patients were provided with an interventional product - kapiva dia free 

juice to be consumed for 90 days. Any adverse events that occurred 

throughout the screening period were documented. In case of any 

comorbidity or concurrent illness, the condition and medication were 

recorded. Vitals were recorded. Patients were screened for any allergies 

to the ingredients of the kapiva dia free juice. All patients were on their 

regular medication of T2DM as the standard of care until the investigator 

modified the doses. 

 

The investigator evaluated patients' drug compliance on every visit. 

Patients were considered dropped out if they regularly missed dosage for 

more than three days in a row or more than six doses overall over the 30 

days. Patients were assessed for any adverse events during the entire 

study period. 

 

The patients were asked to follow up every month for 3 months. On each 

visit day, the patient underwent clinical examination, symptoms, 

screening for any adverse event, and blood sample collection for 

assessment of blood sugar and related parameters. Assessment of 

HbA1c, BMI, hematological and biochemical parameters were done at 

screening and day 90. The fasting and post prandial blood glucose were 

measured on every visit. The following visit schedule was followed: 

 

Study Visits 

 

Screening visit-1/ (Day -3 to Day 0)- Informed consent process 

Visit 2/Day 1 - Randomization visit 

Visit 3/Day 15 -Telephonic follow up visit 

Visit 4/Day 30 (+2 days window period)- Site visit 

Visit 5/Day 45 - Telephonic follow up visit 

Visit 6/Day 60 (+2 days window period)- Site visit 

Visit 7/Day 75 - Telephonic follow up visit 

Visit 8/Day 90 (+2 days window period)- End of the study visit 

 

The patients were asked to contact the investigator for any adverse event 

between the visits. After the completion of 90 days, the patients were 

asked to stop the study medication and advised to follow the 

investigator’s instructions for further treatment. 

 

V Intervention and Dosage 

 

Patients were instructed to consume 30 ml kapiva dia free juice in 200 

ml water in morning and evening one hour prior to having meal for 90 

days. Following are the key ingredients of kapiva dia free juice- Amla 

(Phyllanthus emblica), Karela (Momordica charantia), Jamun 

(Syzygium cumini), Giloy (Tinospora cordifolia), Tulsi (Ocimum 

tenuiflorum), Neem (Azadirachta indica), Belpatra (Aegle marmelos), 

Methi (Trigonella foenum-graecum), Kutki (Picrorhiza kurroa), 

Vijayasar (Pterocarpus marsupium), Gudmar (Gymnema sylvestre). All 

the ingredients are mentioned for their beneficial activity in the 

management of diabetes and related complications in ancient ayurvedic 

and modern research literature.  

 

VI Sample Size 

 

The study was exploratory and proof of concept study. Since this is a 

supplement adjuvant therapy, it is not placebo-controlled. The sample 

size was considered to be thirty complete patients based on clinical and 

research judgment of the investigators.  

 

Results 

 

Amongst 30 subjects the male-to-female ratio was 13:17. All the patients 

had type 2 diabetes mellitus and were taking the following medications 

as standard of care (alone or in combination): Metformin, sitagliptin, 

glimepiride, dapagliflozin, vildagliptin, pioglitazone, teneligliptin, 

glibenclamide, voglibose. Patients also had comorbidities and were on 

concomitant medications for the same (Table 1). 

Table 1: Comorbidity and concomitant medication. 

Concomitant indication No. of Patients Concomitant Medication 

Hypertension 12 Amlodipine, Telmisartan 

Hypothyroidism 2 Thyroxine 

General wellbeing 4 A2Z Gold (Multivitamin), Vitamin + Zinc Sulphate, Renomega forte 

Dyslipidaemia 2 Rosuvastatin 

Dyspnoea 1 Levosalbutamol + Ipratropium 

 

The mean score of HbA1c was 9.36 % and 8.32% at baseline and day 90 

respectively. There was a significant reduction in HbA1C (11.11%) from 

baseline to day 90 (Table 2). There was a statistically significant 

reduction of 2.92 % (2.17 kg in 3 months) in BMI after treatment (0.83 

kg/m2). Data is represented in (Table 2).  

 

Table 2: Assessment of changes in HbA1C and BMI. 

TIMELINE MEAN SD p-value 

Changes in Glycosylated haemoglobin levels (HbA1c %) * 

Baseline 9.36 1.86 0.01 

Day 90 8.32 1.62 

Changes in BMI (kg/m2)* 

Baseline 28.37 1.17 0.01 

Day 90 27.54 1.16 

Changes in Fasting blood glucose (mg/ dl) # 

Baseline 211.3 63.52 0.01 

Day 90 147.8 23.9 
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Changes in Post-prandial blood glucose (mg/dl) # 

Baseline 254.9 70.9 0.01 

Day 90 170.5 27.2 

Changes in C-peptide (ng/ml) # 

Baseline 4.13 1.98 0.01 

Day 90 2.94 0.77 

*-Data was analysed by paired student t test. Significant at p<0.05. #- Data was analysed by Wilcoxon t test. Significant at p<0.05. SD- Standard deviation. 

 

There was a significant reduction (30.05%) in fasting blood sugar after 

treatment with kapiva dia free juice for 90 days. The mean value was 

211.3 mg/dl at baseline and 147.8 mg/dl at day 90 (with a mean value 

difference of 63.5 mg/dl). There was a significant reduction in post 

prandial blood glucose (33.11%) after treatment for 90 days. The mean 

post prandial blood sugar was 254.9 mg/dl at baseline and 170.5 mg/dl 

at day 90 (mean difference of 84.4 mg/dl). There was a gradual reduction 

in fasting and post prandial blood sugar levels after treatment with 

kapiva dia free juice (Figure 2). Visible fasting and post prandial blood 

sugar reduction were seen in an average of 6.13 and 6.23 weeks 

respectively. There was a significant reduction in C-peptide (28.81%) 

after 90 days of the treatment. C-peptide is used to measure the insulin 

secretion of an individual (Table 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Gradual decrease in blood sugar levels. 

 

Adverse events were recorded in eleven patients. All of the adverse 

events were mild in nature. None of the adverse event was related to the 

consumption of the kapiva dia free juice. Fever, cough, body pain, cold, 

stomach burning, runny nose, loose motion, dizziness were the adverse 

events reported during the study duration. All AEs were resolved with 

rescue medications such as paracetamol, levocetirizine, herbal cough 

syrup, loperamide and changes in dietary habits within 24 hours of 

occurrence.  

 

Assessment of haemoglobin, total and differential WBC count, 

biochemistry evaluations like SGOT, SGPT, and serum creatinine were 

performed on screening visit and day 90. There were no clinically 

significant changes observed. All parameters remained within a normal 

range throughout the study period. There was no protocol deviation 

observed throughout the study and there was 90% compliance with the 

test product consumption was accomplished by all the patients. 

 

Discussion 

 

After 90 days of treatment, the patients showed a substantial 

improvement in all key biochemical markers of T2DM when compared 

to the baseline. HbA1c, fasting and post prandial blood glucose were 

reduced significantly as compared to baseline. C-peptide was also 

reduced significantly indicating that there was reduction in insulin 

resistance. Significant reduction in BMI after the 90 days of treatment 

was observed which can be linked to reduced risk factors for diabetes-

related cardiovascular complications, which may in long run ascertain 

prevention of progression and thus reattained quality of life of patients. 

There have been no adverse events related to investigational product, and 

the results of the examination of the laboratory variables support to the 

safety of the kapiva dia free juice. 

 

For the optimum management of T2DM and to reduce the issues brought 

on by hyperglycemia, a comprehensive and coordinated approach is 

required. The holistic approach of diabetes management could be 

incorporating safer and effective herbal intervention along with diet, and 

exercise [16]. The American Diabetes Association recommends utilizing 

HbA1c rather than fasting plasma glucose as a reliable predictor of 

chronic glycemia and a significant link with the risk of long-term 

complications [17]. HbA1c is an indicator of dyslipidemia as well as 

cardiovascular risk [18]. The major strength of the intervention is that it 

could help lower HbA1c and thus with regular use it can lead to 
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reduction in existing oral hypoglycemic agent doses. This essentially 

will attain the aim of adjuvant treatment of kapiva dia free juice by 

improving the biomarker status with reduced requirement of 

conventional medication and improved prognosis of disease. By virtue 

of the synergistic activity of the herbal ingredients used in the 

formulation we can expect the results attained. 

 

Emblica officinalis (Amla) as a constituent in the juice has been reported 

to possess bioactive compounds like tannins, flavonoids which are 

confirmed to have diverse pharmacological activities such as 

antihyperlipidemic, hypoglycaemic, antioxidant, wound healing 

activities, etc. Study conducted by Akhtar MS et al. reported that 

Emblica officinalis improved fasting and post prandial blood glucose and 

reduced body weight which was similar to our study [19, 20]. Bitter 

melon or karela contains lectin, acting like insulin, on peripheral tissues 

improving glucose mobilization along with suppressing appetite [21, 

22].  

 

Jamun (Syzygium cumini) possesses alkaloids, tannins, and phenols 

contributing as a rich source of nutrition and medicine [23]. In India 

decoction of kernels of Eugenia jambolana is used as household remedy 

for diabetes. This also forms a major constituent of many herbal 

formulations for diabetes owing to its anti hyperglycemic potential [24]. 

Azadirachta indica (Neem) is a medicinal plant, used in ayurveda for 

treating diabetes mellitus. Investigations reported that different extracts 

and phytochemicals of the same exert antidiabetic activity by affecting 

blood glucose level, lipid profile, oxidative stress, carbohydrate 

digestion enzymes, diabetic complications, glucose tolerance, and 

uptake of glucose [25, 26].  

 

Fenugreek extract has a preventative effect on dyslipidaemia and fat 

accumulation by inhibiting poor lipid digestion and absorption, 

improving glucose and lipid metabolism, improving insulin sensitivity, 

increasing antioxidant defence, and downregulating lipogenic enzymes. 

Studies have demonstrated that heteropolysaccharide galactomannan 

from fenugreek seeds aid in an effective weight loss [27-29]. Study 

conducted by Sankhla A et al. concluded that bael patra extract 

effectively lowered the serum and urine glucose levels in diabetic 

patients which was similar to our study [30]. 

 

The leaves of tulsi are enriched with antioxidants and essential oils like 

eugenol, methyl eugenol, and caryophyllene. These compounds aid in 

the secretion of insulin and upsurge the body’s sensitivity to insulin. The 

blend of these powerful medicinal plants as kapiva dia free juice helped 

in achieving desired glycemic control and reducing body weight to 

improve quality life. The antidiabetic effect of leaf extract from 

Gymnema sylvestre (GS4) in controlling hyperglycemia was 

investigated in twenty-two T2DM patients as a supplement to the 

conventional oral drugs. During GS4 supplementation, the patients 

showed a significant reduction in blood glucose, HbA1C and 

glycosylated plasma proteins, and conventional drug dosage could be 

decreased. Five of the twenty-two diabetic patients were able to 

discontinue their conventional drug and maintain their blood glucose 

homeostasis with GS4 alone. These data suggest that the beta cells may 

be regenerated/repaired in type 2 diabetic patients on GS4 

supplementation. This is supported by the appearance of raised insulin 

levels in the serum of patients after GS4 supplementation [31]. 

 

A flexible dose 12-week open trial was undertaken in India to evaluate 

the efficacy of an ayurvedic drug Vijayasar (Pterocarpus marsupium) in 

the treatment of newly diagnosed or untreated non-insulin dependent 

diabetes mellitus. Control of blood glucose (both fasting and 

postprandial levels) had been attained in 69% patients studied, and the 

dose on which control was attained was 2 g of the extract in about 73 per 

cent of the patients, 3 g in about 16 per cent and 4 g in 10 per cent of the 

patients. Both the fasting and postprandial blood glucose levels as well 

as HbA1c decreased significantly [32]. Investigation done by Deep HS 

et al. correlated poor glycemic control with increased insulin resistance 

(high c peptide levels). In our study, C-peptide levels were reduced after 

90 days of treatment suggesting reduced insulin resistance in study 

patients [33].  

 

There are many herbal remedies suggested for diabetes and diabetic 

complications in many traditional reference books and they are being 

practiced to prescribed. Though it’s a well-known fact that single herb 

or polyherbal formulations are effective in improving prognosis in 

diabetes mellitus. Still, there are very few clinical trials that provide 

scientific validation of their use as an adjuvant along with conventional 

medication. The strength of the study is that the parameters considered 

for evaluation provide immediate and long-term approach to manage 

diabetes. Reduction in fasting and post meal glucose is most desired 

immediate biomarker for diabetes while improved BMI, HbA1c and C-

peptide could be linked to long term weight management and improved 

prognosis of diabetes. It can be concluded that kapiva dia free juice has 

potential to improve quality of life of T2DM patients. Beneficial effects 

of herbal ingredients from the intervention got translated in the clinical 

trial. There were no clinically significant changes observed in 

hematological and biochemical parameters proving the safety of kapiva 

dia free juice. The future scope of the work would be to evaluate 

effectiveness of the kapiva dia free juice in larger subject population with 

long term treatment duration to look into reduction in doses of 

conventional antidiabetic medication. 

 

Conclusion 

 

The kapiva dia free juice is a good candidate as an effective adjuvant 

treatment in diabetes mellitus because it can offer better glycemic 

control, reduced BMI and insulin resistance leading to reduced cardiac 

risk and improved effectiveness of antidiabetic medications. Based on 

biochemical, hematological data and absence of any drug related adverse 

events, it can be concluded that the juice is safe to consume at any given 

dose. 
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