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 Nephropathy is one of the serious diabetic comorbid complications. 

Propolis has been used for the treatment of various illnesses due to its 

complex composition of various therapeutic constituents including 

antioxidant compounds which might help regenerate the pancreas or 

facilitate tissue glucose utilization or improve insulin action. The present 

study aimed to demonstrate a comparative renoprotective effect provided 

by vitamin E or propolis in the same diabetic patient sample on standard 

therapy of sitagliptin plus metformin therapy. To do so serum sample 

has been collected before (baseline) and after the addition of vitamin E 

(8 weeks) or propolis (8 weeks) to the patient therapy; the serum was 

frozen until analysis. The consecutive application of either vitamin E or 

propolis was carried out with a one-week washout period in-between 

both courses of therapy. The results demonstrate that propolis provides 

intensified renoprotection rate indicated by significantly (p<0.05) 

reducing the level of creatinine, uric acid, and urea alongside improved 

microalbuminuria. The study concluded that compared to vitamin E; 

propolis induced a positive effect on one of the major diabetic 

devastating complications, nephropathy. We do advise diabetic patients 

to add regular propolis doses to their standard therapy. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Diabetic nephropathy (DN) is among the most devastating microvascular complications of diabetes and a 

major cause of end-stage kidney disease [1], with severe implications for morbidity, mortality, and 

wellbeing in diabetics. It induces glomerular destruction, proteinuria, and tubulointerstitial abnormalities, 

eventually leading to end-stage renal failure. Presently, treatment methods for decreasing DN development 

include lowering hyperglycemia and intraglomerular pressure, as well as inhibiting the RAS system. 

Nevertheless, the majority of patients continue to have gradual kidney function degradation and eventual 

renal function loss. 
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Propolis, often known as bee glue, is a resinous hive product collected by honeybees (Apis mellifera L.) 

from numerous plant species. Honeybees extract propolis from tree bark crevices and leaf buds, enriching it 

with salivary enzymes and beeswax. Propolis has chemical components that are exceedingly complex and 

varied, and they are intimately tied to bud exudates. Propolis is primarily constituted of 30% wax, 10% 

essential and aromatic oils, 50% resin and vegetable balsam, 5% pollen, and 5% different additional 

ingredients such as organic compounds and minerals [2]. 

 

Currently, various classes of drugs are available for the treatment of type 2 diabetes, however, they are 

either insulin secretagogues or insulin sensitizers or glucosidase inhibitors of dipeptidyl peptidase-IV (DPP-

IV) inhibitors. The commonly used agents include glibenclamide and metformin which might be due to 

their target [3]. Recently, sitagliptin plus metformin are used as a standard for the treatment of controlled 

cases of diabetes. 

 

Vitamin E, a lipid-soluble antioxidant with anti-oxidative and anti-inflammatory characteristics, has been 

suggested as a treatment for kidney injury problems caused by reactive oxygen species (ROS) [4], such as 

acute kidney disease caused by ischemia or drug exposure [5- 7]. Chronic inflammation and oxidative 

damage play crucial roles in the aetiology of DN [8]. In principle, vitamin E supplementation is therefore 

appropriate for DN. Furthermore, vitamin E has been shown to have renoprotective properties in diabetic 

mice by reducing oxidative stress [9- 11]. Nevertheless, once the beneficial effects of vitamin E therapy in 

experimental animals are transferred to diabetic humans, the situation becomes contentious. As a result, 

more research into the optimal amount of vitamin E and the processes behind renoprotection is needed to 

substantiate its effects. In the present study, we aimed at investigating the sequential use of vitamin E and 

propolis in the same patients to avoid inter-individual variations. 

 

2. Materials and methods 

Diabetic patients (n=45) with no other illness and specifically using sitagliptin/metformin [for at least 3 

months] therapy were recruited. Patient demography is listed in Table 1. The dose of used medicines in the 

present study was listed in table 2. The diagram of sequential therapy (Figure 1) describes the workflow of 

the present study. The starting point was blood withdrawal from all patients on their first visits, followed by 

8 weeks of vitamin E therapy, and sample 2 blood withdrawn, then a week washout period left, then 

propolis therapy starts for 8 weeks, then sample 3 blood withdrawn. All three samples were analyzed and 

compared regarding measured parameters. 

 

Table 1. Patients demographic characteristics (n=45). 

Parameter Mean ± SD 

BMI (kg/m2) 32.90 ± 3.56 

Age (years) 54.48±6.16 
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Figure 1. Diagram flowchart chart 

 

Patients were asked to keep a 1-week washout period between completion of vitamin E therapy and the 

starting of propolis therapy. The collected serum was frozen until all samples were gathered for analysis 

(Table 2). 

 

Table 2. Origin and supplier's details of used medication in the present study. 

Medications Trade Name Suppliers Dose 

Sitagliptin/Metformin Stevia plus Pioneer 50/500  (2 times daily) 
Vitamin E Vitamin E Adrien Gagnon/ Canada 400 I.U/day 

Propolis Bee Propolis Lake Avenue Nutrition 1000 mg/day 

 

Serum creatinine level was measured by colourimetry using a kit supplied by ThermoFisher Scientific 

(JL840893). Serum uric acid level was measured by colourimetry using a kit supplied by ThermoFisher 

Scientific (JL840768). Urea was measured by the colourimetric method using a kit supplied by 

ThermoFisher Scientific. 

 

The statistical analysis was conducted using Prism 6 (GraphPad, USA) software, and further analysis and 

histogram production were conducted in Excel. One-way ANOVA with post-hoc test was conducted to 

determine the significant differences between groups, p<0.05/CI 95% considered significant. 

 

3. Results 

Compared to baseline levels (5.846 ± 1.201), serum uric acid level was significantly (p<0.05) reduced after 

administration of either vitamin E (5.420 ± 1.031) or propolis therapy (5.354 ± 1.024) (Figure 2A). A non-

significant difference in uric acid levels exists between propolis-treated compared to vitamin E-treated 

group (See figure 2A). 

 

Compared to baseline levels (29.98 ± 5.90), blood urea level was significantly (p<0.05) reduced after 

administration of either vitamin E (27.89 ± 5.39) or propolis therapy (26.956 ± 3.692) (Figure 2B). 

Additionally, significantly (p<0.05) lower levels of blood urea were demonstrated in the propolis-treated 

group compared to the vitamin E-treated group (See figure 2B). 

 

Compared to baseline levels (0.785 ± 0.174), serum creatinine level was significantly (p<0.05) reduced 

after administration of either vitamin E (0.704 ± 0.150) or propolis therapy (0.6611 ± 0.1175) (Figure 2C). 
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Additionally, significantly (p<0.05) lower levels of creatinine were demonstrated in a propolis-treated 

group compared to the vitamin E-treated group (See figure 2C). 

 

Compared to baseline levels (14.19 ± 9.32), serum Microalbuminuria was significantly (p<0.05) reduced 

after administration of either vitamin E (10.47 ± 1.55) or propolis therapy (9.38 ± 1.12) (Figure 2D). 

Additionally, significantly (p<0.05) lower levels of Microalbuminuria were demonstrated in a propolis-

treated group compared to the vitamin E-treated group (See figure 2D). 

 

 
Figure 2. Vitamin E and propolis positively improved renal function tests in T2DM. Data expressed as 

mean±SD, *p<0.05 control versus add-on therapy, #p<0.05 vitamin E compared to propolis. S=sitagliptin, 

M=Metformin, P=propolis, E=vitamin E HBA1c=glycated haemoglobin, FBS=fasting blood sugar, re-

bar=one-week washout period. 

 

4. Discussion 

The study effects have been effectively described in type 2 diabetes on bimodal therapy of sitagliptin and 

metformin. The study outcome confirmed that both vitamin E and propolis have induced positive 

renoprotective effects. Vitamin E and propolis have reduced uric acid, blood urea, serum creatinine, and 

microalbuminuria with an overall slight superiority of propolis over vitamin E on the measured parameters. 

 

Propolis has been studied extensively for the treatment of various diseases. A randomized, double-blind, 

placebo-controlled trial conducted by [12], demonstrated that the administration of green Brazilian propolis 

to 32 patients with diabetes-induced chronic kidney diseases, has been associated with a reduction of renal 

proteinuria after 12 months of continuous therapy. A separate study conducted by [13], demonstrated that 

Brazilian green propolis has maintained eGFR at a steady state without deterioration compared to placebo 

control therapy. In a diabetes-induced model in rats, [14], reported that propolis has only modestly reduced 

creatinine in diabetic rats but significantly reduced elevated blood urea nitrogen levels. 

 

In a separate study [15], propolis has shown a powerful renoprotective effect against ethylene glycol-

induced renal toxicity in experimental rat models, the positive effects of propolis were confirmed through 

the reduction in renal volume in the propolis-free control group compared to improved urinary volume 

following co-administration of propolis with ethylene glycol has prevented the reduction in urinary volume 

induced by ethylene glycol, moreover, these effects were dose-dependent i.e. once concentration increased 

the protective effects improved. The same study has indicated that propolis has inhibited ethylene glycol-
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induced urinary pH elevation even at low doses. Propolis has shown important renoprotective effects 

against ethylene glycol-induced modulation in renal functionality indicated by the maintenance of the 

normal level of measured electrolyte, serum uric acid, creatinine, and urine protein [15]. 

 

The mechanism of propolis renoprotection effects is obscure. However, there are several proposed 

mechanisms linking the salutogenic effects of propolis against disease pathogenesis with a partial consensus 

about anti-inflammatory and antioxidant effects being the utmost positive effects. The origin of propolis 

could be responsible for differences between one type of propolis and the other. Worldwide studies have 

mainly been conducted using Brazilian propolis, Chinese propolis, Korean propolis, Chilean propolis, 

Mexican propolis, and Moroccan propolis [16- 28]. 

 

Antioxidant vitamins have been used as adjuvant therapy for different diseases [29]. Most published data 

refer to antioxidants as a protective mechanism against nephrotoxicity regardless of underlying 

pathogenesis, for instance, a couple of published studies conducted by [30] confirmed that vitamin E 

protects against cisplatin-induced nephrotoxicity. The present study has compared propolis with antioxidant 

vitamin E because the main propolis mechanism is antioxidant. Studies have reported that vitamin E 

protects against diabetes-induced renal damage in an experimental rat model of streptozotocin-induced 

diabetes [31]. A separate in vitro cell culture model has confirmed that the addition of vitamin E has 

attenuated the cellular toxicity of the in vitro culture media using the HK-cell line [32]. 

 

The improvement provided by propolis or vitamin E should be utilized for suppression of renal injuries 

produced by chronically used drugs in clinical settings. For instance, statin which are used as a 

hypolipidemic agents [33], [34] proton-pump inhibitors [35], [36], antipsychotics [37], [38], anti-cancer 

[39], [40], oral hypoglycemic effects [3], [41]. Moreover, other treatment remedies which might give 

similar or better responses need to be considered, for example, the use of vitamins [29], [42], minerals [43], 

[44], herbal remedies [45] or allopurinol [46], [47]. Nonetheless, these treatment modalities need to be 

tested in laboratory animals before their clinical application to confirm the efficacy and optimize the 

therapeutic required dose. 

 

The limitation of the present study is that no standard propolis quality-control tests exist to identify the 

quality of propolis and determine its content and hence their therapeutic effects. Moreover, the allergic 

reaction has been reported with propolis as a naturally derived material containing different substances. 

There are difficulties in confirming which material is responsible for which action because propolis 

contains different materials. Our study is Unicenter small sample size investigation which could not reflect 

the ideal effects of propolis, therefore, subsequent large-scale studies should be considered for more 

accurate outcomes. 

 

5. Conclusion 

The present study has provided an immediate clue in the essence of using propolis for diabetes-induced 

renopathy, the effect was preferable over vitamin E renoprotection. The measured renal aspect parameters 

include creatinine, urea, uric acid, and proteinuria which are associated with a reduced outcome of these 

measured parameters in both propolis or vitamin E treated group compared to the control non-treated group 

for 8 weeks, moreover, propolis has shown slightly better results compared to vitamin E. We do advise the 

use of propolis in diabetic patients on regular use. 
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