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Abstract: Diabetic neuropathy (DN) is the most common and only microvascular complication of DM which lacks 

a specific disease modifying treatment. In Ayurveda, some typical neuropathic symptoms are mentioned under 

Poorvaroopa (prodrome) and Upadrava(complications) of Prameha (diabetes). It is also described under various 

Vata Vyadhi including Raktagata vata, twakgata vata and Avritta vata. 

The American Diabetes Association(ADA) recommends diet and exercise as first-line prevention for Diabetic 

peripheral neuropathy. Various drugs, diet and lifestyle interventions mentioned under Prameha adhikara were from 

Ayurvedic classics and contemporary modern literature were explored with a thought that the same might be helpful 

in preventing diabetic neuropathy. It was found that most of the drugs and food products possess anti-diabetic, anti-

oxidant, neuroprotective activities. Various exercises were also found to be beneficial in diabetic neuropathy. Thus, 

it could be concluded that the treatment regimen mentioned under Prameha adhikara may be implemented as a part 

of preventive medicine for patients suffering from diabetes. 
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INTRODUCTION 

Diabetic neuropathy (DN) affects 50% of diabetics, but quite under reported and inadequately treated.  Most 

common type of DN is sensory peripheral neuropathy affecting both the legs and hands in a stocking-glove 

pattern. It is the strongest predictor of mortality in type 2 diabetes.1 Its prevalence in India ranges from 

around 10.5% to 32.2% as reported in various studies across India.2 Current treatment approach to DN in 

contemporary modern medicine focuses on glycemic control and pain relief using some FDA approved 

drugs, but disease modifying treatment is not yet established owing to the complex mechanisms and 

incomplete understanding of pathogenesis of DN. The American Diabetes Association (ADA) recommends 

diet and exercise as first-line prevention for Diabetic peripheral neuropathy.3 

Studies suggest that oxidative stress possibly triggered by vascular abnormalities and associated 

microangiopathy in the nerve, is a key pathological process inducing nerve damage in diabetes in humans 

and experimental models.4,5,6 

In Ayurvedic classics, Prameha (Diabetes) has secured a position in the Ashta Maha-agadas due to 

chronicity and complexity. The symptoms of diabetic neuropathy are found scattered in the Poorvaroopas, 

Lakshanas and Upadravas of Prameha in the form of daaha, paridhoomayana, stambha, suptata, kampa, 

shoola, toda.7,8,9,10,11 The etiology of diabetic neuropathy as an Upadrava in Prameha is complex and occurs 

either due to Dhatukshayajanya Vaatprakopa i.e., vitiation of Vata due to destruction of body tissues or 

Margaavarodh janya Vaatprakopa i.e., vitiation of Vata due to obstructive causes. According to modern 

sciences Hence preventive measures  
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MATERIAL AND METHODS 

This study was done with a motive to analyze the Ayurvedic treatment regimen mentioned under Prameha 

adhikara and to implement the same for prevention of diabetic neuropathy. The chapters on Prameha 

Nidana, Prameha Chikitsa, Vaata Vyadhi, mentioned in various Granthas like Charaka Samhita, Sushruta 

Samhita, Ashtang Hriday, Madhava Nidana, Bhaishajya Ratnavali were studied thoroughly. A list of about 

40 Grathokta herbal drugs used in Prameha chikitsa was made. The drugs of animal, mineral origin as well 

as various life style interventions based on Ahara-Vihara (diet and exercise) in Prameha Vyadhi were also 

studied. Amongst these drugs, those which have a proven effect on either diabetic neuropathy directly or 

having anti-oxidant effects were thoroughly explored using the search engines like PubMed and Google 

Scholar by applying keywords like Latin names of certain herbs, for e.g., Curcuma longa and effect on 

diabetes/diabetic neuropathy/ nerves, exercise and diabetic neuropathy, foot bath and neuropathy etc. 

Various Peer reviewed international journals like Diabetes Care, The Lancet, American Academy of 

Neurology, International Diabetes Federation, Annals of Indian Academy of Neurology, Frontiers in 

Pharmacology,  were surveyed to gain an in-depth knowledge pertaining to DN. 

RESULTS AND DISCUSSION 

The ancient Ayurveda Acharyas like Maharshi Charak, Sushrut and Vagbhat have very mindfully 

formulated the treatment regimen for diabetic patients in the form of drugs, diet and life style interventions. 

The drugs include those of plant, animal and mineral origin. Emphasis is laid on diet that must be followed 

by all diabetic patients. An array of exercises has been provided according to the strenuous physical 

activities that existed in that era. 

 

Drugs 

Audbhida (Plant Origin) 

 

Sr.No. Dravya Latin Name Action 

1. Triphala Terminalia 

chebula, 

Terminalia 

bellirica, 

Emblica 

officinalis 

Triphala treatment significantly increased the 

motor nerve conduction velocity and decreased the 

thermal and mechanical hyperalgesia, as well as 

mechanical allodynia. The treatment significantly 

inhibited levels of circulatory cytokines like TGF-

β1, TNF-α, and IL-1β.12 

2. Amalaki 

(Indian 

Gooseberry) 

Emblica 

officinalis 

E. officinalis extract attenuated diabetic induced 

axonal degeneration. It showed preventive and 

curative effect on nerve function and oxidative 

stress in animal model of diabetic neuropathy.13 

Another study found that insulin alone corrected 

the hyperglycemia and partially reversed the pain 

response in diabetic rats. However, combination 

with Emblica officinalis extract not only attenuated 

the diabetic condition but also reversed neuropathic 

pain through modulation of oxidative-nitrosative 

stress in diabetic rats.14 

3. Daruharidra 

(Indian 

Barberry) 

Berberis 

aristata 

Berberine has a beneficial effect against diabetic 

neuropathy by improving micropathology and 

increasing neuritin expression via the mitogen-

activated protein kinase signaling pathway.15 
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4. Maricha (Black 

pepper) 

Piper nigrum Viphyllin exerts antidiabetic effects and improves 

nerve conduction to mitigate neuropathic pain.16 

5. Haridra 

(Turmeric)  

Curcuma longa Curcumin supplementation for 2 months improved 

and reduced the severity of DSPN in patients with 

T2DM. 17 Another study showed that curcumin can 

be considered as a new therapeutic potential for the 

treatment of diabetic neuropathic pain and the 

activation of opioid system may be involved in the 

antinociceptive effect of curcumin.18 

6. Guduchi 

(Giloy)  

Tinospora 

cordifolia 

Tinospora cordifolia prevents the hyperalgesia in 

experimental diabetic neuropathy. It has an aldose 

reductase inhibitory activity in-vitro which may 

contribute to the beneficial effects.19 

7. Nimba (Neem) Azadirachta 

indica 

The treatment of diabetic rats with aqueous leaf 

extract of Azadirachta indica reduced the levels of 

blood glucose, Lipid peroxidation and restored the 

activities of antioxidant enzyme.20 Another study 

revealed that Azadirachta indica exerts its 

neuroprotection against partial sciatic nerve 

ligation induced neuropathic pain via inhibition of 

oxidative-nitrosative stress, the release of pro-

inflammatory cytokines and apoptosis to improve 

MNCV.21 

8. Musta Cyperus 

rotundus 

Hydroalcoholic extract of cyperus rotundus 

ameliorates H2O2-induced human neuronal cell 

damage via its anti-oxidative and anti-apoptotic 

machinery.22 

9. Indrayana Citrullus 

colocynthis 

Histological evaluation of the sciatic nerve showed 

that C. colocynthis decreased the number of 

demyelinated and degenerated nerve fibers. C. 

colocynthis fruit, through its antioxidant and 

hypoglycemic activities, has a positive effect in the 

treatment of diabetic neuropathy. 23 Another study 

showed that application of a topical formulation of 

C. colocynthis fruit extract can decrease pain in 

patients with PDPN.24 

10. Palasha Butea 

monosperma 

Pretreatment with B. monosperma significantly 

attenuated vincristine-induced development of 

painful behavioural, biochemical and histological 

changes in a dose-dependent manner, which is 

similar to that of pregabalin-pretreated group. B. 

monosperma ameliorated vincristine-induced 

painful neuropathy. It may be due to its potential of 

antioxidative, neuroprotective and calcium channel 

inactivation.25 another study showed significant 

antihyperglycemic and antioxidant potential of the 

crude extract of B. monosperma bark indicating its 

probable use in the management of diabetes and 

resultant oxidative stress.26 
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11. Saptaparna Alstonia 

scholaris 

Methanol extract (200 mg/kg) of A. scholaris 

showed the ameliorative effect in chronic 

constrictive injury of sciatica nerve induced 

neuropathic pain which may be due to the presence 

of kaempferol and attributed to its anti-oxidative 

and anti-inflammatory properties.27 

12. Singhada Trapa 

Bispinosa 

A study found that long-term administration of 

supplement with TBE and lutein improved the 

impaired regulation of retinal blood flow in 

response to systemic hyperoxia and flicker 

stimulation, suggesting that these supplements can 

prevent diabetic retinopathy by improving 

abnormal neurovascular coupling in type 2 diabetic 

mice.28 

13. Gokshura 

(Nerunjil) 

Tribulus 

terristris 

Treatment with Nerunjil (100 and 300 mg/kg; p.o.) 

for 4 weeks significantly attenuated the nociception 

in behavioural models. Nerunjil also inhibited the 

tumour necrosis factor-α and interleukin-1 beta 

levels. Thus, in controlled diabetic states, Nerunjil 

attenuated the neuropathic pain through 

modulation of oxidative stress and inflammatory 

cytokine release.29 

14. Yavani Trachyspermu

m ammi  

Biomarker studies (SOD, NO, LPO, 

Na+K+ATPase, and TNF-α) confirmed thymol's 

diabetic neuropathy protective action. Isolated 

compound thymol was antidiabetic and 

neuroprotective as it has shown controlled glucose 

levels defensive nerve damage in STZ Wistar 

rats.30 

15. Sariva  Hemidesmus 

indicus 

H. indicus root extract normalized the levels of 

antioxidant markers like SOD, CAT, GSH. It was 

able to prevent cataract by prevention of 

opacification and formation of polyols that 

underlines its potential as a possible therapeutic 

agent against diabetic complications.31 

16. Vijayasara Pterocarpus 

marsupiums 

A study suggested that Pterocarpus marsupiums 

extract (200 mg/kg body weight) has the ability to 

reduce oxidative stress and inflammatory 

cytokines, such as tumor necrosis factor-alpha 

(TNF-α) Interleukin-6 (IL-6) messenger 

ribonucleic acid (mRNA), as well as protein 

expression and it could effectively reduce the 

inflammation and hyperglycemic condition in 

diabetic rat.32 Another study suggested that the 

phytoextract showed prominent antioxidant, 

antiglycation property and, inhibited accumulation 

of sorbitol and ALR enzyme, thus promising a 

beneficial role in reducing/delaying diabetic 

complications.33 
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17. Amra Mangifera 

indica 

Mangiferin obtained from leaves of mango tree has 

the potential to treat diabetes and it can be 

developed as a therapeutic agent for diabetes and 

the complications caused by diabetes.34 

18. Dadima Punica 

granatum 

The results proved that the highest dose levels of 

Pg extract, F1, F2 exerted remarkable 

hypoglycemic activity with 48, 52, and 40% drop 

in the mice glucose levels after 6 hours, 

respectively. The tested compounds also improved 

peripheral nerve function as observed from the 

latency tests.35 

19. Manjishtha Rubia 

cordifolia 

A case study showed that a combination of 

Ashwagandha, Haridra and Manjistha Churna was 

very effective in patients of Diabetic Neuropathy.36 

20. Arjuna Terminalia 

arjuna 

A study showed that Terminalia arjuna improves 

cardiovascular autonomic neuropathy in 

streptozotocin-induced diabetic rats. The study 

suggested that T. arjuna bark extract improves the 

altered baroreflex sensitivity in diabetic rats 

possibly through maintaining endogenous 

antioxidant enzyme activities and decreasing 

cytokine levels.37 

21. Rala Shorea robusta An animal study suggested that S. robusta resin can 

limit neurodegenerative changes in sciatic nerve by 

suppression of STZ-induced hyperglycemia 

associated oxidative stress may represent 

promising agents to improve peripheral nervous 

system functioning.38 

 

From the above date, it is evident that these herbs contain such active principles which exert an antidiabetic 

effect as well as they possess potent anti-oxidant and anti-inflammatory properties. This has a protective 

effect on peripheral nerves and hence many studies have shown reversal of neuropathy in experimental 

models.   

 

Jangama (Animal Origin) 

 

Sr.No. Dravya Action 

1. Madhu (Honey) Three months honey supplementation 

reduced participants' subjective pain scores 

and symptoms from diabetic neuropathy 

and improved their QOL.39 

2. Gomutra arka (Cow urine aqueous extract) A study showed that GoA significantly 

lowered blood glucose in diabetic rats 

although the observed effect was found to 

be less than glibenclamide. It also 

significantly lowered the level of 

malondialdehyde.40   

 

Honey can be used as an Anupana Dravya, i.e., a vehicle that can enhance the properties of certain drugs 

and may improve their transportation to certain target sites. It can be given along with different 
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combinations of above mentioned herbs so as to prevent diabetic neuropathy. Gomutra arka can also be 

used to prevent diabetic neuropathy by reducing oxidative stress 

. 

Khanija (Mineral Origin) 

 

Sr.No. Name Scientific 

Name 

Effects Observed 

1. Suvarna 

(Gold) 

Aurum An animal study revealed that topically applied 

nanoparticles with neurotropic targeting ligands can 

be utilized for delivering nanoparticles to neuronal 

cell bodies via axonal transport mechanisms.41  

2. Rajat 

(Silver) 

Argentum Green synthesis of silver nanoparticles in 

combination with Nigella sativa extract could be a 

newly neuroprotective agent against inflammation 

and oxidative stress characterizing diabetic 

neuropathy through their antidiabetic, anti-

inflammatory and anti-oxidants effects.42 

3. Abhrak 

(Mica) 

Muscovite An animal study showed a noteworthy reduction in 

blood glucose, total cholesterol, and triglycerides 

levels in AB-treated diabetic rats.43 Dose-dependent 

increased immunomodulatory effects of Abhraka 

Bhasma were seen in a study.44 

4. Jasada 

bhasma 

Zinc oxide An experimental study on Jasada bhasma showed 

blood glucose lowering effects of Jasada bhasma in 

STZ induced diabetic rats.45 

5. Vanga 

bhasma 

Tin oxide A review on therapeutic uses of Vanga bhasma 

concluded that Vanga bhasma is choice of drug in 

prameha, Shukravaha strotas dushti.46 

 

Rasaushadhis prepared from various Bhasmas (nano particles of metals and minerals) possess sookshma 

(penetrating) quality and can probably work at the cellular/tissue level to affect various pathways that lead 

to neuropathy. As suggested by above studies, these can help in correcting hyperglycemia as well as to 

relieve oxidative stress. In Ayurvedic literature, these potent medicines are known to impart strength to 

nervine tissue and improve its functions. Thus these can be incorporated as a part of preventive medicine 

in diabetic neuropathy.  

 

Diet 

Ayurveda has put forth certain dietary principles to be followed in diabetic patients in the form of Pathya 

(beneficial) and Apathya (harmful).  

 

Pathyaahaar 

Acharya Sushruta and Charaka have included the following food products in the diabetic diet: Purana shali 

(one year old rice), Shashti shali (Brown rice), Kodo millet, Godhuma (wheat), Yava (barley), Chanak 

(chickpeas), Adhaki (Pigeon pea), Mudga, oils of Danti, Ingudi, Atasi, Mustard etc, bitter vegetables 

including patola (Luffa acutangula), chakwad etc. Of these, the following table represents the anti-diabetic, 

anti-oxidant activities of these food products that have been proven in various research studies. 
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Type of 

food 

Name English Name Observed effects 

Whole 

grains 

Yava Barley The incorporation of barley microgreen in the diet was able 

to control type 2 diabetes mellitus and the improved 

outcomes observed with barley microgreen treatments 

involved or occurred in conjunction with improved 

biomarkers of oxidative stress.47 

Lentils Chanak Bengal gram Chickpea protein hydrolyzates are good sources of peptides 

with antidiabetic potential, showing high antioxidant 

activity and inhibition of enzymes related to carbohydrate 

metabolism and type 2 diabetes.48 

Mudga Green gram/ 

Moong dal 

Study showed reduced reactive oxygen species and 

increased glucose uptake in insulin-resistant HepG2 cells 

dose-dependently with Mung bean seed coat extract. The 

anti-inflammatory activity of MSE was also observed.49 

Oils Ingudi Egyptian 

balsam 

BA exerted hypoglycemic, hypolipidemic, insulinotropic 

and antioxidant effects. Additionally, it reduced apoptosis 

in pancreatic β-cells and increased glucose uptake in 

muscle. These results suggest that the hypoglycemic effect 

of BA is due to the inhibition of the SAPK-JNK pathway.50 

Sarshapa Mustard seeds Mustard oil elicits hypoglycemic effect by increased insulin 

activity and up-regulation of Glut 4 gene expression in 

muscle tissue of STZ-induced diabetic rats.51 

Atasi Flax seeds Flaxseed in the pre-and postnatal period displays favourable 

influence on the development of rat optic nerve and retina, 

probably leading to myelination.52Another study revealed 

that Flax and Pumpkin seeds mixture supplemented in diet 

of diabetic rats may be helpful to prevent diabetes and its 

complications.53 

 

Exercise And Other Lifestyle Changes 

Ayurved has proposed a variety of exercises for diabetic patients. Contemporary modern medicine also 

focuses on use of different exercise regimen to be followed by diabetic patients.  

 

Sr.No. Type Of Exercise Observed Effects 

1. Cycling The effect of exercise training on the measures of 

superficial femoral artery (SFA) and neuropathic 

symptoms in patients with DPN was seen. Significant 

improvement in fasting glucose, HbA1c and Michigan 

Diabetic Neuropathy Score (MDNS) following exercise 

intervention (all P < 0.05) was observed.54 

2. Walking Effects of long-term exercise training on the development 

of DPN in both Types 1 and 2 diabetic patients without 

signs and symptoms of DPN was studied. Long-term 

aerobic exercise training (in the form of brisk walking) 

can prevent the onset or modify the natural history of 

DPN.55 

3. Swimming Swimming Exercise Induced Reversed Expression of 

mir-96 and Its Target Gene nav1.3 in Diabetic Peripheral 

Neuropathy in Rats. This study introduced a new and 
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potential miRNA-dependent mechanism for exercise 

induced protective effects against diabetic thermal 

hyperalgesia.56 

Another study suggests that swimming exercise training 

has protective and therapeutic effects on DPN of STZ-

induced diabetic rats.57 

4. Yogasana and Pranayama Yogasanas included in this study were Suryanamskar, 

Tadasan, Konasan, Padmasan, Paschimottansan, 

Ardhmatsyendrasan, Shavasan, Pavanmukthasan, 

Sarpasan, Shavasan and Paranayama. This study showed 

that Yoga asanas have a beneficial effect on glycaemic 

control and improve nerve function in mild to moderate 

Type 2 diabetes with sub-clinical neuropathy.58 

5. Udvartana (herbal body 

scrubs) 

A case study showed that Udvartana can help in 

normalizing lipid profile also in reduction of weight; 

BMI, body circumference and skin fold thikness in case 

of dyslipidemia.59 

 

Ayurveda has mentioned ‘Avyayama’ and sedentary lifestyle as important etiological factors along with 

other dietary factors which contribute to the pathogenesis of Prameha(diabetes). ‘Vyayama’ is an essential 

component of the daily routine. Vyayama leads to lightness in the body, it enhances one’s stamina, it kindles 

the digestive fire, destroys fat and imparts a good muscular tone to the body. All these factors play important 

role in combating diabetes and its related complications. Thus, various forms of exercises can be 

incorporated into a diabetic patient’s daily regimen as preventive measures against diabetic neuropathy. 

Similarly, ‘Udvartana’ i.e., herbal body scrubs forms an important part of the ‘Dinacharya’- the daily 

routine that has been advocated by all the Ayurvedic scholars for maintaining good health. Daily Udvartana 

helps to pacify the vitiated Kapha dosha, liquefies the Meda (affects fat metabolism), imparts strength and 

stability to the body and helps to maintain the skin lustre. This can be easily included as a daily routine in 

diabetic patients. 

CONCLUSION 

From the above data, it can thus be concluded, that various types of herbs, diet and life style interventions 

mentioned under the Prameha Adhikara may be effectively implemented in clinical practice. Early 

institution of such preventive measures in diabetic patients may help in preventing diabetic neuropathy and 

its disastrous sequel. 

REFERENCES 

1. Pop-Busui R, Evans GW, Gerstein HC et al. Effects of cardiac autonomic dysfunction on mortality risk 

in the action to control cardiovascular risk in diabetes (ACCORD) trial. Diabetes Care. 

2010;33(7):1578–1584. 

2. Trivedi S, Pandit A, Ganguly G, Das SK. Epidemiology of Peripheral Neuropathy: An Indian 

Perspective. Ann Indian Acad Neurol. 2017 Jul-Sep;20(3):173-184. doi: 10.4103/aian.AIAN_470_16. 

PMID: 28904445; PMCID: PMC5586108. 

3. Pop-Busui R, Boulton AJ, Feldman EL, et al. Diabetic neuropathy: a position statement by the 

American Diabetes Association. Diabetes Care 2017; 40: 136–54. 

4. Fernyhough P, Roy Chowdhury SK SR. Mitochondrial stress and the pathogenesis of diabetic 

neuropathy. Expert Rev Endocrinol Metab. 2010;5:39–49  

5. Edwards JL, Vincent AM, Cheng HT F EL. Diabetic neuropathy: mechanisms to management. 

Pharmacol Ther. 2008; 120:1– 34  



Preventive Approach To Diabetic Neuropathy:                                                                                       Section A-Research paper 

The Ayurvedic Reflections 

Eur.Chem.Bull.2023,12(Specialissue 8), 6797-6808                                                                                                          6805  
 

6. Yasuda H, Terada M, Maeda K, Kogawa S, Sanada M, Haneda M, Kashiwagi A KR. Diabetic 

neuropathy and nerve regeneration. Prog Neurobiol. 2003; 69:229–285. 

7. Shastri K, Chaturvedi GN. Shastri R,Upadhyaya Y,Pandeya GS, Gupta B, (eds.) Charaka Samhita of 

Agnivesha Revised by Charaka and Drdhabala, Nidana Sthana; Pramehanidanam: Chapter 4, Verse 48. 

Varanasi: Chaukhambha Bharati Academy Series,2018;640. 

8. Shastri K, Chaturvedi GN. Shastri R,Upadhyaya Y,Pandeya GS, Gupta B, (eds.) Charaka Samhita of 

Agnivesha Revised by Charaka and Drdhabala, Chikitsa Sthana; Pramehachikitsitam: Chapter 6, Verse 

13-14. Varanasi: Chaukhambha Bharati Academy Series,2018;190. 

9. Shastri KA,(ed.) Sushrutasamhita of Maharshi-Sushruta, Nidana Sthana; Pramehanidana: Chapter 

6,Verse 15. Varanasi: Chaukhambha Sanskrit Sansthan, 2018;329 

10. Shastri KA,(ed.) Sushrutasamhita of Maharshi-Sushruta, Nidana Sthana; Vatavyadhinidana: Chapter 

1,Verse 25,33-34,45,80-81. Varanasi: Chaukhambha Sanskrit Sansthan, 2018;298-300,304. 

11. Gupta KA, Upadhyaya VY,(ed.) Ashtangahrdayam of Vagbhata, Nidana Sthana; Pramehanidana: 

Chapter 10, Verse 38-39. Varanasi: Chaukhambha Prakashan, 2018;349. 

12. Suryavanshi SV, Barve K, Addepalli V, Utpat SV and Kulkarni YA (2021) Triphala Churna—A 

Traditional Formulation in Ayurveda Mitigates Diabetic Neuropathy in Rats. Front. Pharmacol. 

12:662000. doi: 10.3389/fphar.2021.662000 

13. Kumar NP, Annamalai AR, Thakur RS. Antinociceptive property of Emblica officinalis Gaertn (Amla) 

in high fat diet-fed/low dose streptozotocin induced diabetic neuropathy in rats. Indian J Exp Biol. 2009 

Sep;47(9):737-42. Erratum in: Indian J Exp Biol. 2009 Oct;47(10):778. Dosage error in article text. 

PMID: 19957886. 

14. Tiwari V, Kuhad A, Chopra K. Emblica officinalis corrects functional, biochemical and molecular 

deficits in experimental diabetic neuropathy by targeting the oxido-nitrosative stress mediated 

inflammatory cascade. Phytother Res. 2011 Oct;25(10):1527-36. doi: 10.1002/ptr.3440. Epub 2011 

Mar 11. PMID: 21394805. 

15. Zhou J, Du X, Long M, Zhang Z, Zhou S, Zhou J, Qian G. Neuroprotective effect of berberine is 

mediated by MAPK signaling pathway in experimental diabetic neuropathy in rats. Eur J Pharmacol. 

2016 Mar 5;774:87-94. doi: 10.1016/j.ejphar.2016.02.007. Epub 2016 Feb 3. PMID: 26849937 

16. Ramanaiah I, Sudeep HV, Shyamprasad K. ViphyllinTM, a Standardized Black Pepper Extract Exerts 

Antihyperglycemic Effect and Improves Sciatic Nerve Conduction in High Fat Diet/Streptozotocin-

Induced Diabetic Model Rats. Diabetes Metab Syndr Obes. 2022 Jun 15;15:1819-1829. doi: 

10.2147/DMSO.S366609. PMID: 35733641; PMCID: PMC9207258. 

17. Asadi S, Gholami MS, Siassi F, Qorbani M, Khamoshian K, Sotoudeh G. Nano curcumin 

supplementation reduced the severity of diabetic sensorimotor polyneuropathy in patients with type 2 

diabetes mellitus: A randomized double-blind placebo- controlled clinical trial. Complement Ther Med. 

2019 Apr;43:253-260. doi: 10.1016/j.ctim.2019.02.014. Epub 2019 Feb 28. PMID: 30935539 

18. Banafshe HR, Hamidi GA, Noureddini M, Mirhashemi SM, Mokhtari R, Shoferpour M. Effect of 

curcumin on diabetic peripheral neuropathic pain: possible involvement of opioid system. Eur J 

Pharmacol. 2014 Jan 15;723:202-6. doi: 10.1016/ j.ejphar.2013.11.033. Epub 2013 Dec 4. PMID: 

24315931. 

19. Nadig PD, Revankar RR, Dethe SM, Narayanswamy SB, Aliyar MA. Effect of Tinospora cordifolia on 

experimental diabetic neuropathy. Indian J Pharmacol. 2012 Sep-Oct;44(5):580-3. doi: 10.4103/0253-

7613.100380. PMID: 23112417; PMCID: PMC3480788. 

20. Gupta NK, Srivastva N, Bubber P, Puri S. The Antioxidant Potential of Azadirachta indica Ameliorates 

Cardioprotection Following Diabetic Mellitus-Induced Microangiopathy. Pharmacogn Mag. 2016 

May;12(Suppl 3):S371-8. doi: 10.4103/0973-1296.185772. PMID: 27563227; PMCID: PMC4971959. 

21. Kandhare AD, Mukherjee AA, Bodhankar SL. Neuroprotective effect of Azadirachta indica 

standardized extract in partial sciatic nerve injury in rats: Evidence from anti-inflammatory, antioxidant 

and anti-apoptotic studies. EXCLI J. 2017 Apr 18;16:546-565. doi: 10.17179/excli2017-161. PMID: 

28694757; PMCID: PMC5491907. 



Preventive Approach To Diabetic Neuropathy:                                                                                       Section A-Research paper 

The Ayurvedic Reflections 

Eur.Chem.Bull.2023,12(Specialissue 8), 6797-6808                                                                                                          6806  
 

22. Kumar KH, Khanum F. Hydroalcoholic extract of cyperus rotundus ameliorates H2O2-induced human 

neuronal cell damage via its anti-oxidative and anti-apoptotic machinery. Cell Mol Neurobiol. 2013 

Jan;33(1):5-17. doi: 10.1007/s10571-012-9865-8. Epub 2012 Aug 7. PMID: 22869350. 

23. Ostovar M, Akbari A, Anbardar MH, Iraji A, Salmanpour M, Hafez Ghoran S, Heydari M, Shams M. 

Effects of Citrullus colocynthis L. in a rat model of diabetic neuropathy. J Integr Med. 2020 

Jan;18(1):59-67. doi: 10.1016/j.joim.2019.12.002. Epub 2019 Dec 6. PMID: 31874814. 

24. Heydari M, Homayouni K, Hashempur MH, Shams M. Topical Citrullus colocynthis (bitter apple) 

extract oil in painful diabetic neuropathy: A double-blind randomized placebo-controlled clinical trial. 

J Diabetes. 2016 Mar;8(2):246-52. doi: 10.1111/1753-0407.12287. Epub 2015 Jun 29. PMID: 

25800045. 

25. Thiagarajan VR, Shanmugam P, Krishnan UM, Muthuraman A, Singh N. Antinociceptive effect of 

Butea monosperma on vincristine-induced neuropathic pain model in rats. Toxicol Ind Health. 2013 

Feb;29(1):3-13. doi: 10.1177/0748233711432573. Epub 2012 Jan 27. PMID: 22287618. 

26. Sharma N, Garg V. Antihyperglycemic and antioxidant effect of hydroethanolic extract of Butea 

monosperma bark in diabetic mice. Indian J Biochem Biophys. 2012 Feb;49(1):55-62. PMID: 

22435145. 

27. Singh H, Arora R, Arora S, Singh B. Ameliorative potential of Alstonia scholaris (Linn.) R. Br. against 

chronic constriction injury-induced neuropathic pain in rats. BMC Complement Altern Med. 2017 Jan 

19;17(1):63. doi: 10.1186/s12906-017-1577-7. PMID: 28103857; PMCID: PMC5247805. 

28. Hanaguri J, Yokota H, Kushiyama A, Kushiyama S, Watanabe M, Yamagami S, Nagaoka T. Beneficial 

Effect of Long-Term Administration of Supplement With Trapa Bispinosa Roxb. and Lutein on Retinal 

Neurovascular Coupling in Type 2 Diabetic Mice. Front Physiol. 2022 Feb 24;13:788034. doi: 

10.3389/fphys.2022.788034. PMID: 35283788; PMCID: PMC8908418. 

29. Ranjithkumar R, Prathab Balaji S, Balaji B, Ramesh RV, Ramanathan M. Standardized Aqueous 

Tribulus terristris (nerunjil) extract attenuates hyperalgesia in experimentally induced diabetic 

neuropathic pain model: role of oxidative stress and inflammatory mediators. Phytother Res. 2013 

Nov;27(11):1646-57. doi: 10.1002/ptr.4915. Epub 2012 Dec 27. PMID: 23280817. 

30. Sachan N, Saraswat N, Chandra P, Khalid M, Kabra A. Isolation of Thymol from Trachyspermum 

ammi Fruits for Treatment of Diabetes and Diabetic Neuropathy in STZ-Induced Rats. Biomed Res Int. 

2022 Apr 28;2022:8263999. doi: 10.1155/2022/8263999. PMID: 35528161; PMCID: PMC9071892. 

31. Haroon HB, Perumalsamy V, Nair G, Anand DK, Kolli R, Monichen J, Prabha K. Repression of Polyol 

Pathway Activity by Hemidesmus indicus var. pubescens R.Br. Linn Root Extract, an Aldose 

Reductase Inhibitor: An In Silico and Ex Vivo Study. Nat Prod Bioprospect. 2021 Jun;11(3):315-324. 

doi: 10.1007/s13659-020-00290-w. Epub 2020 Dec 7. PMID: 33284412; PMCID: PMC8141070. 

32. Pari L, Majeed M, Rathinam A, Chandramohan R. Molecular Action of Inflammation and Oxidative 

Stress in Hyperglycemic Rats: Effect of Different Concentrations of Pterocarpus marsupiums Extract. 

J Diet Suppl. 2018 Jul 4;15(4):452-470. doi: 10.1080/19390211.2017.1356416. Epub 2017 Oct 5. 

PMID: 28981393. 

33. Gupta P, Jain V, Pareek A, Kumari P, Singh R, Agarwal P, Sharma V. Evaluation of effect of alcoholic 

extract of heartwood of Pterocarpus marsupium on in vitro antioxidant, anti-glycation, sorbitol 

accumulation and inhibition of aldose reductase activity. J Tradit Complement Med. 2016 Nov 

25;7(3):307-314. doi: 10.1016/j.jtcme.2016.11.001. PMID: 28725625; PMCID: PMC5506622. 

34. Aswal S, Kumar A, Chauhan A, Semwal RB, Kumar A, Semwal DK. A Molecular Approach on the 

Protective Effects of Mangiferin Against Diabetes and Diabetes-related Complications. Curr Diabetes 

Rev. 2020;16(7):690-698. doi: 10.2174/1573399815666191004112023. PMID: 31584372. 

35. Raafat K, Samy W. Amelioration of Diabetes and Painful Diabetic Neuropathy by Punica granatum L. 

Extract and Its Spray Dried Biopolymeric Dispersions. Evid Based Complement Alternat Med. 

2014;2014:180495. doi: 10.1155/2014/180495. Epub 2014 May 27. PMID: 24982685; PMCID: 

PMC4058451. 



Preventive Approach To Diabetic Neuropathy:                                                                                       Section A-Research paper 

The Ayurvedic Reflections 

Eur.Chem.Bull.2023,12(Specialissue 8), 6797-6808                                                                                                          6807  
 

36. Harish Vishnoi et al.2018, Effect of Ayurvedic Herbs In The Management of Lower Limb 

Complications Related To Diabetes Neuropathy- A Case Study. Int J Recent Sci Res. 9(2), pp. 24579-

24581. DOI: http://dx.doi.org/10.24327/ijrsr.2018.0902.1687 

37. Khaliq, F., Parveen, A., Singh, S. et al. Terminalia arjuna Improves Cardiovascular Autonomic 

Neuropathy in Streptozotocin-Induced Diabetic Rats. Cardiovasc Toxicol 13, 68–76 (2013). 

https://doi.org/10.1007/s12012-012-9187-6 

38. Kumawat S, Verma S, Singh WR, Sadam A, Patel M, Lingaraju MC, Kumar D, Kumar D. Protective 

effect of ethanolic extract of Shorea robusta resin in streptozotocin induced diabetic rat model of 

neuropathy. Journal of Pharmacognosy and Phytochemistry. 2019;8(1):1143-8. 

39. Sirisha A, Singh Gaur G, Pal P, Suryanarayana BS, Bobby Z, Pal GK. Effects of Three Months of 

Honey Supplementation on Quality of Life and Neuropathy in Type 2 Diabetic Patients. Altern Ther 

Health Med. 2021 Jun;27(S1):54-60. PMID: 33789248. 

40. Sachdev DO, Gosavi DD, Salwe KJ. Evaluation of antidiabetic, antioxidant effect and safety profile of 

gomutra ark in Wistar albino rats. Anc Sci Life. 2012 Jan;31(3):84-9. doi: 10.4103/0257-7941.103180. 

PMID: 23284212; PMCID: PMC3530343. 

41. Katiyar N, Raju G, Madhusudanan P, Gopalakrishnan-Prema V, Shankarappa SA. Neuronal delivery 

of nanoparticles via nerve fibres in the skin. Sci Rep. 2021 Jan 28;11(1):2566. doi: 10.1038/s41598-

021-81995-x. PMID: 33510229; PMCID: PMC7844288. 

42. Alkhalaf MI, Hussein RH, Hamza A. Green synthesis of silver nanoparticles by Nigella sativa extract 

alleviates diabetic neuropathy through anti-inflammatory and antioxidant effects. Saudi J Biol Sci. 2020 

Sep;27(9):2410-2419. doi: 10.1016/j.sjbs.2020.05.005. Epub 2020 May 8. PMID: 32884424; PMCID: 

PMC7451673. 

43. Gopinath H, Shivashankar M. A study on toxicity and anti-hyperglycemic effects of Abhrak Bhasma 

in rats. J Ayurveda Integr Med. 2021 Jul-Sep;12(3):443-451. doi: 10.1016/j.jaim.2021.03.004. Epub 

2021 Aug 3. PMID: 34362606; PMCID: PMC8377185. 

44. Balkrishna A, Solleti SK, Singh H, Singh R, Sharma N, Varshney A. Biotite-Calx Based Traditional 

Indian Medicine Sahastraputi-Abhrak-Bhasma Prophylactically Mitigates Allergic Airway 

Inflammation in a Mouse Model of Asthma by Amending Cytokine Responses. J Inflamm Res. 

2021;14:4743-4760 

https://doi.org/10.2147/JIR.S313955 

45. Umrani RD, Paknikar KM. Jasada bhasma, a Zinc-Based Ayurvedic Preparation: Contemporary 

Evidence of Antidiabetic Activity Inspires Development of a Nanomedicine. Evid Based Complement 

Alternat Med. 2015;2015:193156. doi: 10.1155/2015/193156. Epub 2015 Mar 18. PMID: 25866533; 

PMCID: PMC4381720 

46. Kokare L.H. A review on therapeutic uses of Vanga bhasma. WJPR.2018;7(16):1810-1816 

47. Mohamed SM, Abdel-Rahim EA, Aly TA, Naguib AM, Khattab MS. Barley microgreen incorporation 

in diet-controlled diabetes and counteracted aflatoxicosis in rats. Experimental Biology and Medicine. 

2022;247(5):385-394. doi:10.1177/15353702211059765 

48. Quintero-Soto MF, Chávez-Ontiveros J, Garzón-Tiznado JA, Salazar-Salas NY, Pineda-Hidalgo KV, 

Delgado-Vargas F, López-Valenzuela JA. Characterization of peptides with antioxidant activity and 

antidiabetic potential obtained from chickpea (Cicer arietinum L.) protein hydrolyzates. J Food Sci. 

2021 Jul;86(7):2962-2977. doi: 10.1111/1750-3841.15778. Epub 2021 Jun 2. PMID: 34076269. 

49. Charoensiddhi S, Chanput WP, Sae-Tan S. Gut Microbiota Modulation, Anti-Diabetic and Anti-

Inflammatory Properties of Polyphenol Extract from Mung Bean Seed Coat (Vigna radiata L.). 

Nutrients. 2022 May 28;14(11):2275. doi: 10.3390/nu14112275. PMID: 35684075; PMCID: 

PMC9182904. 

50. Hassanin KMA, Mahmoud MO, Hassan HM, Abdel-Razik AH, Aziz LN, Rateb ME. Balanites 

aegyptiaca ameliorates insulin secretion and decreases pancreatic apoptosis in diabetic rats: Role of 

SAPK/JNK pathway. Biomed Pharmacother. 2018 Jun;102:1084-1091. doi: 

10.1016/j.biopha.2018.03.167. Epub 2018 Apr 5. PMID: 29710525 

http://dx.doi.org/10.24327/ijrsr.2018.0902.1687
https://doi.org/10.1007/s12012-012-9187-6
https://doi.org/10.1177/15353702211059765


Preventive Approach To Diabetic Neuropathy:                                                                                       Section A-Research paper 

The Ayurvedic Reflections 

Eur.Chem.Bull.2023,12(Specialissue 8), 6797-6808                                                                                                          6808  
 

51. Sukanya V, Pandiyan V, Vijayarani K, Padmanath K. A Study on Insulin Levels and the Expression 

of Glut 4 in Streptozotocin (STZ) Induced Diabetic Rats Treated with Mustard Oil Diet. Indian J Clin 

Biochem. 2020 Oct;35(4):488-496. doi: 10.1007/s12291-019-00852-x. Epub 2019 Oct 22. PMID: 

33013020; PMCID: PMC7502634. 

52. Lenzi Q, Correia-Santos AM, Lenzi-Almeida KC, Boaventura GT. Flaxseed used since pregnancy by 

the mother and after weaning by the offspring benefits the retina and optic nerve development in rats. 

J Matern Fetal Neonatal Med. 2018 Mar;31(5):625-632. doi: 10.1080/14767058.2017.1293028. Epub 

2017 Feb 28. PMID: 28282776. 

53. Makni M, Sefi M, Fetoui H, Garoui el M, Gargouri NK, Boudawara T, Zeghal N. Flax and Pumpkin 

seeds mixture ameliorates diabetic nephropathy in rats. Food Chem Toxicol. 2010 Aug-Sep;48(8-

9):2407-12. doi: 10.1016/j.fct.2010.05.079. Epub 2010 Jun 4. PMID: 20570704. 

54. Gholami F, Nazari H, Alimi M. Cycle Training improves vascular function and neuropathic symptoms 

in patients with type 2 diabetes and peripheral neuropathy: A randomized controlled trial. Exp Gerontol. 

2020 Mar;131:110799. doi: 10.1016/j.exger.2019.110799. Epub 2019 Dec 31. PMID: 31899340. 

55. J Diabetes Complications. 2006 Jul-Aug;20(4):216-23. doi: 10.1016/j.jdiacomp.2005.07.005. PMID: 

16798472. 

56. Citation: Aghdam AM, Shahabi P, Karimi-Sales E, Ghiasi R, Sadigh-Eteghad S, Mahmoudi J, Alipour 

MR. Swimming Exercise Induced Reversed Expression of miR-96 and Its Target Gene NaV1.3 in 

Diabetic Peripheral Neuropathy in Rats. Chin J Physiol. 2018 Apr 30;61(2):124-129. doi: 

10.4077/CJP.2018.BAG531. PMID: 29689688. 

57. Selagzi H, Buyukakilli B, Cimen B, Yilmaz N, Erdogan S. Protective and therapeutic effects of 

swimming exercise training on diabetic peripheral neuropathy of streptozotocin-induced diabetic rats. 

J Endocrinol Invest. 2008 Nov;31(11):971-8. doi: 10.1007/BF03345634. PMID: 19169052. 

58. Malhotra V, Singh S, Tandon OP, Madhu SV, Prasad A, Sharma SB. Effect of Yoga asanas on nerve 

conduction in type 2 diabetes. Indian J Physiol Pharmacol. 2002 Jul;46(3):298-306. PMID: 12613392 

59. Patel B, Kamble SB, Vyas HA, Vyas MK, Chinthala R. Hypolipidemic effect of Rukshana 

Upakrama in the management of dyslipidemia - A case study. Ayu. 2018 Apr-Jun;39(2):72-75. doi: 

10.4103/ayu.AYU_88_17. PMID: 30783360; PMCID: PMC6369601. 


