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Abstract

Diabetes mellitus, additionally notorious as simple dia-
betes, be a metabolic condition that primarily influences the 
endocrine gland, where level of blood glucose are elevated 
for a more period of moment. The indications of this disease 
are excessive urination, enhanced desire to drink water. This 
disease influences a lot of 451 million people globally and 
in addition one of the foremost reasons of demise. In spite 
of the utilize of highly developed allopathic prescriptions 
designed for care, the utilize of medication obtained from 
natural sources is achieving greater significance. Natural 
plats have been extremely regarded a source of medicine 
in human history. They are commonly utilized nowadays to 
show that herbs are a rising element of up to date futuristic-
medication. Preparations from herbs having actions against 
diabetic individuals are broadly developed marketability 
due to easily accessibility.
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Introduction

Diabetes Mellitus is an endocrinological disease furthermore 
is a metabolic community heterogeneous affliction attributable 
to an irregularity in the secretion of insulin and insulin action or 
both. Insulin levels that are absent or decreased contribute to 
chronic abnormally high blood sugar and sensitivity of glucose 
[1,2]. 

According to a 2017 study by the International Diabetes 
Federation, 451 million peoples internationally are existing 
with diabetes, which are 693 million cases expected by 2045 

[3,4]. Symptoms such as polyuria, compensatory hunger and 
increased fluid consumption, exhaustion, weight loss, slow 
wound healing, blurred vision, increased appetite, tachycardia, 
hypotension and waste are also associated with this disease [5].

There is an increased prevalence of coronary, cerebrovascu-
lar, peripheral and arterial atherosclerotic diseases in patients 
with diabetes; chronic hyperglycaemia can also cause growth 
deficiency and vulnerability to certain infections [6]. Hyperten-
sion also coexists with diabetes and promotes progressive dam-
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age to the kidneys [7]. Lipoprotein metabolism disorders are 
frequently observed in people with diabetes [8,9].

Blood sugar powerful can also alter if insulin manufacture 
and emission are changed by diseases. A decrease in the mak-
ing of insulin can hinder the entrance of sugar into cells, conse-
quence in hyperglycaemia. Inadequate use by the cells of pan-
creatic insulin often results in an irregular rise in the level of 
blood sugar. Blood glucose levels become unstable (hypoglyce-
mia) when there is a rise in insulin secretion, when hugeamount 
of sugar go into the cells and smallstays in the blood vessels 
[10].

Nowadays, various therapies are available, for instance in-
sulin rehabilitation, treatment using pharmaceutical drugs and 
management through diet accessible for diabetes management 
[11,12]. Different side effects of synthetic drugs have been doc-
umented and there in vitro communications with every further 
necessity be taken into account by medical staff [13]. Despite 
the major advancements made in the treatment of diabetes 
over the previous three decades, the outcomes of management 
in enduring are still distant from optimal [14-23].

In current times, numerous in vitro and in vivo studies have 
displayed the anti-hyperglycaemic outcomes of garlic [24]. The 
consequences of garlic on many cardiovascular features and 
their unfavourable results were reviewed on fourty five ran-
domised testings were analysed and no upshots on glycaemic-
associated conclusions were found in them. The instigators sug-
gest upcoming studies with specific descriptions of ingredients 
and preparations, since there are wide differences of models 
(oil grind, aged allium and different types of fractions) and dos-
age (starting 10 mg to 10 g) in these clinical trials with mice. 
These results may play a significant responsibility in reducing 
the lipid outline of garlic, that would support the prospective 
for this diabetes management, but they should be seen in hu-
mans [25].

A trial of 72 diabetic female devoid of medicine treatment, 
split into 2 classes, selected the anti-diabetic properties of Aloe 
vera for 42 days. In the experimental phase, levels of blood 
sugar consequently declined from 250 mg to 141 mg/dL. In 
conjunction with standard oral antidiabetic therapy (25 mg 
oral glibenclamide), the identical investigate panel studied the 
upshots of aloe vera gel and the subjects obtainedmoreover 
aloe or placebo as mentioned over. The findings demonstrated 
comparable reductions in active blood sugar in the treatment 
category as illustrated in the initial report. These trials though 
were not randomised or blinded to either the patient or the 
researcher [26].

It is generally referred to as Gurrmaar that indicates ‘destroy-
ingsweetness’ and comprises of the family unit of Asclepidace-
ae. Fraction of the leaf from Gymnema Sylvestre (3.4/13.4 mg/
kg) demonstrated substantial diminutions in blood sugar inten-
sities in rats caused by streptozotocin. It is largely employed for 
diabetes care in Indian ayurvedic medicines. In Gymnema the 
participating constituents’ alkaloids, flavonoids, saponins and 
carbohydrates. It is also used to treat cancer, to treat inflamma-
tion and to treat different forms of microbial diseases [27-31].

Commonly referred to as Methi or Fenugreek seeds, it is 
present in Northern India as a natural herb and is also growing. 
In insulin-independent (type 1) diabetes patients, the upshot 
of fenugreek seeds on blood sugar and serum lipid outline has 
been documented. Before taking meal and after eating blood 

sugar, somatostatin, insulin, glucagon, total cholesterol and tri-
glycerides, and elevated HDL-cholesterol levels were decreased 
by handling of fat removing seeds (1.5-2.0 g/kg daily) to both 
regular and diabetic dogs. The seed fibre intake of Fenugreek 
decreases the absorption velocity of sugar and can holdup gas-
tric emptying, thus avoiding blood sugar levels from increas-
ing after a food. Seed fibre moreover promotes the burning of 
cellular glucose at high fibre diet insulin receptor sites [32,33].
The process of activity of methi seeds as an orally vigorous hy-
poglycemic result possibly will be arbitrated by motivating the 
production of insulin and/or by emission from Langerhans beta 
pancreatic cells. The therapeutic function of trigonella seed 
powder in type 1 diabetes is due to a shift in the activity of sug-
ar and lipid metabolising enzymes to ordinary levels, therefore 
stabilising the liver and kidney homeostasis of glucose [34,35].

Commonly referred to as Cinnamon, it is harvested for two 
years by cultivating the tree and after that brushing it. They con-
sist mostly of volatile, cinnamaldehyde-consisting oils. While 
evaluated through Area under the Curve (AUC) to oral sugar in 
take in addition to increased insulin sensitivity, cinnamon inges-
tion decreased total plasma glucose responses [36]. Therefore, 
in vivo glycaemic regulation along with insulin sensitivity in hu-
mans may be essential for supplementation with cinnamon fur-
thermore they also become visible to be maintained for twelve 
hours. Cinnamon moreover substantially retarded gastric clear-
ing and deeply reduced after taking meal glycaemic reaction 
devoid of any major impact on satiety as assessed by oral glu-
cose intake Area Under the Curve (AUC) and improved insulin 
sensitivity [37,38].

A very boughed glabrous bush or little tree, harvested for 
its leaves, is commonly known as Henna or Mehndi, and is ex-
hibited to comprise of different biological compounds for in-
stance carbohydrates, fatty acids and proteins, phenolic com-
pounds such as flavonoids, tannins, alkaloids, terpenoids. 70% 
ethanolic extract of Lawsonia inermis demonstrated important 
hypoglycaemic and hypolipidemic activity after oral administra-
tion in alloxan-induced diabetic mice [39]. Decreased to natu-
ral glucose, cholesterol and triglyceride concentrations were 
observed by feeding 0.8 g/kg extract of Lawsonia inermis. 95% 
methanolic Lawsonia inermis extract has been shown to have a 
major antihyperglycemic effect in vitro [40].

It is cultivated in warm and humid countryside of Asia, Africa 
and South America and is generally recognized as bitter melon, 
pungent gourd or karela. In creature investigational models in 
addition to clinical studies on human being, it is anextremely 
popular traditional medication for diabetes and lowering the 
blood glucose activity of juice of fresh karela or unripe out-
growth has been identified. Charantin, polypeptide-P and vicin 
are the key compounds extracted from this plant and known 
as hypoglycemic agents [41]. Several experiments have dem-
onstrated hypoglycemic effects in different beast models using 
fruit squash, seed, and leaves with complete Momordicacha-
rantia plant extract [42]. Charantin alcohol-extracted from Mo-
mordica charantia is made up of combined steroids and was 
found in an animal experiment to be further active than the 
oral hypoglycemic mediator tolbutamide. Insulin-like polypep-
tide, polypeptide-P, parallel within form toward bovine insulin, 
is also present in bitter melon. While inserted subcutaneously 
into type 1 diabetic patient, it has been shown to diminish levels 
of blood glucose and tends to suppress generation of glucose 
by different compound and is suspected to enhance sugar pa-
tience in type II diabetes [43,44].
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Just about two weeks subsequent to utilize of together ex-
tracts, blood glucose levels were usual. In comparison, no alter-
ations in plasma insulin amounts in ordinary or streptozotocin 
diabeticrats were observed following treatment. The mecha-
nisms of activity designed for these plants appear to be self-
governing of the secretion of insulin. In fact, in diabetic STZ rats, 
the anti-hyperglycemic action of watery fractions from Carum 
carvi as well as Capparis spinosa occurs without affecting the 
concentration of basal plasma insulin [45].

Using STZ-induced diabetic rats, the lipid lowering and low-
ering blood glucose levelaction of ethanolic extract from Aver-
rhova bilimbi (cucumber tree) leaves was examined. Diabetic 
rats were managed twice a day for two weeks by condensed 
water, ABE (125 mg/kg), or metformin (500 mg/kg). Like metfor-
min, ABE substantially lowered the level of blood sugarby fifty 
percent and the level of triglyceride by 130 percent. However 
greatly reduced lipid peroxidation levels. Research has revealed 
that in STZ-induced diabetic rats, Averrhova bilimbi has low-
ering glucose, lowering the level of triglyceride in blood, lipid 
lowering per oxidative and protection against atherogenesis ac-
tions [47].

Eugenia jambolana traditionally acknowledged as Jamun or 
Indian blackberry has been specified in Ayurveda, avery old-
method of Indian medication, for the management of Diabetes 
mellitus. In keeping toward its argued outcomes against dia-
betes in conventional medicine, Eugenia jambolana has been 
description to have lowering glucose upshots together in inves-
tigational models as well as clinical experiments [48].

Berberis vulgaris was investigated for its antihyperglycemic 
efficacy in streptozotocin-induced diabetic rats B. study indi-
cated that aqueous extract of Berberis vulgaris has significant 
antihyperglycemic potential [49].

A lowering blood sugar influence of the Catharanthus roseus 
methanol leaf extract in alloxan provoked diabetic mouses. The 
blood glucose levels were considerably declined after evaluated 
by control mouse. The lowering blood sugar consequence of 
methanol fraction of Catharanthus roseus was more efficient 
than Glibenclamide as well as Metformin [50].

Bergenin outcome against diabetes commencing the cores 
of Caesalpinia digyna (C. digyna). The total cholesterol levels of 
plasma, triglycerides along with low density lipoprotein-C were 
extensively enhanced;while high density lipoprotien-Clevels 
were considerably reduced in diabetic rodents when judge 
against to control. Following administration of bergenin 10 mg/
kg the lipid outline were notably raised when evaluated with 
that of glibenclamide 10 mg/kg. The level of thiobarbituric acid 
relative substance was drastically elevated in diabetic rodent-
measure up to control rodent. The administration of bergenin 
10 mg/kg notably raised the SOD and CAT correspondingly with-
decreased thiobarbituric acid relative substance level. Bergenin 
is awfully excellent activity for management of diabetes [51].

There is also prospective against diabetes in Semen litchi, 
a traditional therapeutic plant utilized by the people of China. 
The concentation of aqueous seeds from Semenlitchi in the dia-
betic rat model provokes a decline in insulin resistance [52]. The 
Juglans regia leaves are utilized for the management of diabetes 
mellitus and high levels of glucose in conventional remedy in 
Iran, and the lipid outline capability was evaluated in sixty one 
type 2 diabetes mellitus individuals [53-59].

Conclusion

The most widespread endocrine condition in millions of 
community globally is diabetes mellitus. Rising resistance and 
inhabitants of patients at several dangers, together with the 
limited quantity of commercially obtainable diabetes drugs 
which have still numerous adverse outcomes and problems 
such as unexpected hypoglycaemic outcomes are reason for in-
vestigation to move into conventionally accessible medications 
with little adverse consequences and a broad series of organic 
activities. From this appraisal manuscript the advancement 
of evidence-based alternative medicine to treat the multiple 
forms of diabetes issue will benefit health care practitioners, 
scientists and researchers. Segregated substances and extracts 
from various biological resources participate a major function 
in the production of medicines and in the treatment of diabetes 
mellitus as well as hyperglycaemic problem.

References

1. Jahan S, Fariduddin M, Sultana N, Aktar Y, Hasan M, et al. Predic-
tors of PostPartum Persistence of Glucose Intolerance and Its 
Association with Cardio-Metabolic Risk Factors in Gestational 
Diabetes Mellitus. J Diabetes Metab. 2015; 6: 609.

2. American Diabetes Association. Classification and diagnosis of 
diabetes mellitus. Diabetes Care. 2015; 38: S1-S93.

3. K Ogurtsova, JD da Rocha Fernandes, Y Huang, et al. IDF Dia-
betes Atlas: global estimates for the prevalence of diabetes for 
2015 and 2040. Diabetes Research and Clinical Practice. 2017; 
128: 40-50.

4. Wannes WA, Marzouk B. Research progress of Tunisian medici-
nal plants used for acute diabetes. Journal of Acute Disease. 
2016; 5(5): 357-363.

5. Mohan H. Textbook of pathology. 5th ed. New Delhi: Jaypee 
Brothers Medical Publishers. 2005; 842: 848.

6. American Diabetes Association. Diagnosis and classification of 
diabetes mellitus. Diabetes Care. 2009; 32(Suppl 1): S62-S67.

7. Rang HP, Dale MM, Ritter JM, Flower RJ, Henderson G. Rang 
and Dale’s pharmacology. 7th ed. London: Churchill Livingstone. 
2012; 378.

8. Genuth S, Alberti KG, Bennett P, Buse J, Defronzo R, et al. Follow-
up report on the diagnosis of diabetes mellitus. Diabetes Care. 
2003; 26: 3160-3167.

9. Rendell M. Diabetes: New Drug Options and Old Choices. Con-
sultant. 2013; 53: 217-27.

10. Mealey BL. Diabetes mellitus and oral diseases. American Medi-
cal Network. 2014. Available from: http://www.health.am/db/
diabetes-mellitus-and-oral-health/.

11. Bathaie S, Mokarizade N, Shirali S. An overview of the mecha-
nisms of plant ingredients in the treatment of diabetes mellitus. 
J Med Plant. 2012; 4: 1-24.

12. Hui H, Zhao X, Perfetti R. Structure and function studies of glu-
cagon-like peptide-1 (GLP1): The designing of a novel pharmaco-
logical agent for the treatment of diabetes. Diabetes Metab Res 
Rev. 2005; 21: 313-33.

13. Shrestha Jyoti Tara Manandhar, Shrestha Himal, Prajapati Mi-
yasha, Karkee Astha,Maharjan Aman. Adverse Effects of Oral 
Hypoglycemic Agents and Adherence to them among Patients 
with Type 2Diabetes Mellitus in Nepal. J. Lumbini.Med. 2017; 5: 
34-40.



Journal of Clinical and Medical Images, Case Reports

4 jcmimagescasereports.org

14. Gupta Ramesh C, Chang Dennis, Nammi Srinivas, Bensoussan 
Alan, Bilinski Kellie, et al. Interactions between antidiabetic 
drugs and herbs: An overview of mechanisms of action and clini-
cal implications, Diabetol Metab Syndr. 2017; 9: 1 -12.

15. Krishna Bihari Pandeya, Indra Prasad Tripathi, Mahendra Kumar 
Mishra, Neelesh Dwivedi, Pardhi Yogesh, et al. A Critical Review 
on Traditional Herbal Drugs: An Emerging Alternative Drug for 
Diabetes. International Journal of Organic Chemistry. 2013; 3: 
1-22.

16. Sangeeta R, Sudhir C, Pradeep S, Garima M, Jha KK, et al. Cressa 
Cretica Linn: An important medicinal plant-A review on its tra-
ditional uses, phytochemical and pharmacological properties. J 
Nat Prod Plant Resour. 2011; 1: 91-100.

17. Ignacimuthu S, Ayyanar M, Sivaraman SK. Ethnobotanical inves-
tigations among tribes in Madurai district of Tamil Nadu (India). 
J Ethnobiol Ethnomed. 2006; 2: 1-7.

18. Elujoba AA, Odeleye OM, Ogunyemi CM. Traditional medicine 
development for medical and dental primary health care deliv-
ery system in Africa. Afr J Tradit Complementary Altern Med. 
2005; 2: 46-61.

19. Sunil Kumar, Smita Narwal, Dinesh Kumar, Gurvirender Singh, 
Sumit Narwal, et al. Evaluation of antihyperglycemic and antioxi-
dant activities of Saraca asoca (Roxb.) De. Wild leaves in strepto-
zotocin induced diabetic mice. Asian Pac J Trop Dis. 2012; 170-6.

20. Virendra Singh, Mohan Lal Kori. Antidiabetic effect of hydroal-
coholic combined plant extract of portulaca oleracea and caral-
luma attenuata in streptozotocin induced diabetic rats. Indo Am 
J Pharm Res. 2014; 4: 1391-6.

21. Platel K, Srinivasan K. Plant foods in the management of dia-
betes mellitus: Vegetables as potential hypoglycaemic agents. 
Nahrung. 1997; 41: 68-74.

22. Day C. Traditional plant treatments for diabetes mellitus: phar-
maceutical foods. Br J Nutr 1998; 80: 203-8.

23. Ajithadas Aruna, Ramraj Nandhini, Venkatachalam Karthikeyan, 
Pandi Bose, Kannappan Vijayalakshmi. Comparative anti-diabet-
ic effect of methanolic extract of insulin plant (costus pictus) 
leaves and its silver nanoparticle. Indo Am J Pharm Res. 2014; 4: 
3217-30.

24. Ackermann RT, Mulrow CD, Ramirez G, Gardner CD, Morbidoni 
L, et al. Garlic shows promise for improving some cardiovascular 
risk factors. Arch Intern Med. 2001; 161(6): 813-824.

25. Mohammadi A, Oshaghi EA. Effect of garlic on lipid profile and 
expression of LXR alpha in intestine and liver of hypercholester-
olemic mice. J Diabetes Metab Disord. 2014; 13: 20.

26. Vogler BK, Ernst E. Aloe vera: A systematic review of its clinical 
effectiveness. Br J Gen Pract. 1999; 49(447): 823-828.

27. Lakshmi MS, Rani KSS, Reddy UKT. A review on diabetes mellitus 
and the herbal plants used for its treatment. Asian. Journal of 
pharmaceutical and clinical research; 2012; 5: 15-21.

28. Arumugam G, Manjula P, Paari N. A review: Antidiabetic medici-
nal plants used for diabetes mellitus. Journal of acute diseases. 
2013.

29. Rahimi M. A Review: Anti Diabetic medicinal plants used for 
diabetes mellitus. Bulletin of environmental, pharmacology and 
life. Sciences. 2015; 4: 163-180.

30. Malvi R, Jain S, Khatri S, Patel A, Mishra S. A Review on Anti-
diabetic Medicinal Plants and Marketed Herbal Formulations. 
International Journal of Pharmaceutical & Biological Archives. 
2011; 2:1344-1355.

31. Mishra R, Shuaib M, Shravan MSP. A review on herbal antidia-
betic drugs. Journal of Applied Pharmaceutical Science. 2011; 
1(6): 235-237.

32. Ranjbar SH, Larijani B, Abdollahi M. Recent update on Animal 
and Human Evidences of Promising Anti diabetic Medicinal 
plants: A Mini-review of Targeting New Drugs. Asian journal of 
Animal and Veterinary Advances. 2011; 6(12): 1271-1275.

33. Grover JK, Yadav S, Vats V. Medicinal plants of India with anti-
diabetic potential. Journal of Ethnopharmacology. 2002; 81: 81 
-100.

34. Dey L, Attele AS, Yuan C. Alternative therapies for Type 2 Diabe-
tes Review. Alternative Medicine Review. 2002; 7(1): 45-58.

35. Tripathi AK, Bhoyar PK, Baheti JR, Biyani DM, Khalique M, et 
al. Herbal Antidiabetics: A Review. International Journal of Re-
search in Pharmaceutical Sciences. 2011; 2(1): 30-37.

36. Rao MU, Sreenivasulu M, Chengaiah B, Reddy KJ, Chetty CM. 
Herbal Medicines for Diabetes Mellitus: A Review. International 
Journal of PharmTech Research. July-Sept. 2010; 2(3): 1883-
1892.

37. Kokate CK, Purohit AP, Gokhale SB. Pharmacognosy. Nirali 
Prakashan, Pune. 2001; 27: 124.

38. Hlebowicz J, Darwiche G, Bjorgell O, Almer LO. Am J Clin Nutr. 
2007; 85: 1552-1556.

39. Patel P, Harde P, Pillai J, Darji N, Patel B. Antidiabetic herbal 
drugs A Review. Pharmacophore. 2012; 3(1): 18-29.

40. Evans WC. Trease and Evans Pharmacognosy. Saunders Com-
pany Ltd. 2008; 13; 137.

41. Sharma R, Arya V. A Review on Fruits Having Anti-Diabetic Po-
tential. Journal of Chemical and Pharmaceutical Research. 2011; 
3(2): 204-212.

42. Bnouham M, Ziyyat A, Mekhfi H, Tahri A, Legssyer A. Medicinal 
plants with potential antidiabetic activity - A review of ten years 
of herbal medicine research (1990-2000) Int J Diabetes & Me-
tabolism. 2006; 14: 1 -25.

43. Kumar AS, Kavimani S, Jayaveera KN. A review on medicinal 
Plants with potential antidiabetic activity. International Journal 
of Phytopharmacology. 2011; 2(2): 53-60.

44. Panax ginseng Monograph. Alternative Medicine Review. 2009; 
14(2): 172-176.

45. Eddouks M, Lemhadri A, Michel JB. Caraway and caper: Poten-
tial anti-hyperglycaemic plants in diabetic rats. J Ethnopharma-
col. 2004; 94(1): 143-8.

46. Pushparaj P, Tan C, Tan B. Effects of Averrhoa bilimbi leaf extract 
on blood glucose and lipids in streptozotocin-diabetic rats. Jour-
nal of Ethnopharmacology. 2000; 72(1): 69-76.

47. Ananthi J, Prakasam A, Pugalendi K. Antihyperglycemic activity 
of Eclipta alba leaf on alloxan-induced diabetic rats. Yale J Biol 
Med. 2003; 76(3): 97.

48. Ravi K, Ramachandran B, Subramanian S. Effect of Eugenia 
Jambolana seed kernel on antioxidant defense system in strep-
tozotocin induced diabetes in rats. Life Sci. 2004; 75(22):2717-
2731.

49. Meliani N, Amine Dib ME, Allali H, Tabti B. Hypoglycaemic effect 
of Berberis vulgaris L. in normal and streptozotocin induced dia-
betic rats. Asian Pac J Trop Biomed. 2011; 6: 468-471.

50. Ohadoma SC, Michael HU. Effects of co-administration of meth-
anol leaf extract of Catharanthus roseus on the hypoglycemic 



Journal of Clinical and Medical Images, Case Reports

5 jcmimagescasereports.org

activity of metformin and glibenclamide in rats.Asian Pac J Trop 
Med. 2011; 475-477.

51. Kumar R, Patel DK, Prasad SK, Laloo D, Krishnamurthy S, et al. 
Type 2 antidiabetic activity of bergenin from the roots of Caesal-
pinia digyna Rottler. Fitoterpia. 2012; 83(2): 395-401.

52. J Guo, L Li, J Pan et al. Pharmacological mechanism of semen 
litchi on antagonizing insulin resistance in rats with type 2 diabe-
tes, Journal of Chinese Medicinal Materials. 2004; 27: 435-438.

53. S Hosseini, L Jamshidi, S Mehrzadi et al. Effects of Juglans regia L. 
leaf extract on hyperglycemia and lipid profiles in type two dia-
betic patients: A randomized double-blind, placebo-controlled 
clinical trial, Journal of Ethnopharmacology. 2014; 152(3): 451-
456.

54. Kamalakkannan N, Prince PSM. Hypoglycaemic effect of water 
extracts of Aegle marmelos fruits in streptozotocin diabetic 
rats. Journal of ethnopharmacology. 2003; 87(2): 207-10. doi: 
10.1016/S0378-8741(03)00148-X.

55. Stanely P, Prince M, Menon VP. Hypoglycemic and hypolipidemic 
action of alcohol extract of Tinosporacordifolia roots in chemical 
induced diabetes in rats. Phytother Res. 2003; 17(4): 410-413.

56. S Kim, H Jwa, Y Yanagawa, T Park. Extract from Dioscorea batatas 
ameliorates insulin resistance in mice fed a high-fat diet, Journal 
of Medicinal Food. 2012; 15(6): 527-534.

57. S Park, D S Kim, S Kang. Gastrodia elata Blume water extracts im-
prove insulin resistance by decreasing body fat in diet-induced 
obese rats: Vanillin and 4 hydroxybenzaldehydeare the bioac-
tive candidates, European Journal of Nutrition. 2011; 50(2): 107-
118.

58. SJ Bhathena, MT Velasquez. Beneficial role of dietary phytoes-
trogens in obesity and diabetes, The American Journal of Clinical 
Nutrition. 2002; 76(6): 1191-1201.

59. TF Tzeng, SS Liou, IM Liu. Myricetin ameliorates defective post-
receptor insulin signaling via β-endorphin signaling in the skele-
tal muscles of fructose-fed rats, EvidenceBased Complementary 
and Alternative Medicine. 2011; 017: 9.


