
The Review of

DIABETIC
STUDIES REVIEW

Re
pr

in
t f

ro
m

   
   

Th
e R

ev
ie

w
 o

f D
IA

BE
TI

C 
ST

U
D

IE
S 

   
   

  V
ol

 1
8 

N
o 

2 
  
20

22

DOI 10.1900/RDS.2022.18.93www.diabeticstudies.org 93

1. Introduction
akistan is blessed with diversified irrigated 
immense plains, elevated peaks, coasts, snow 
peaked mountains, and freezing and burning 

deserts [1]. The  Cholistan Desert which is also 
known as Rohi  is a large desert in the southern area 
of  Punjab,  Pakistan [2]. It encompasses an area of 
26,000 km2 [3]. The climate of the Cholistan Desert is 
burning hot, sub-tropical, with less monsoon rainfall 
and accompanied by intermittent and long droughts, 
giving it arid, and especially strong summer winds 
that offer comparatively high evaporation rates and 
low humidity reflecting the unmatched wealth of its 
flora [4]. Medicinal plants are the basic element for the 
management of many illnesses and have significant 
importance in the life of its population [5]. These are 
also an important income source for poor field workers 
and people who are linked with the manufacturing of 
herbal products [6]. Conventional healthcare knowledge 
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becomes shared between generations, usually verbally, 
rather than as a written document. It is the main 
reason that this inter-generational knowledge is 
diminishing [7]. Whereas many researchers have 
studied the ethnobotanical, medicinal and economic 
significance of plants, sufficient research has yet 
to be done [8]. However there have been a massive 
undertaking of research during the past few years in a 
several institutions to examine the anti-oxidant, anti-
microbial, anti-inflammatory, anti-cancer efficacy of 
the medicinal plants [9].

Diabetes mellitus is not only a complex disease, but 
also a chronic metabolic disorder having hyperglycemia, 
glycosuria and negative nitrogen balance as its main 
features [10]. Diabetes occurs because of a decrease in 
insulin secretion by beta cells of the pancreas and poor 
response of insulin receptors to insulin [11]. Currently, 
diabetes is a prevalent disease that i affecting the 
25% of world’s adult population. It affects around 150 
million people and this number is about to reach 300 
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Abbreviations:

IDDM	 Insulin-dependent diabetes mellitus

NIDDM	 Non-insulin-dependent diabetes mellitus

million by 2025 [12]. Diabetes is a disease that is still 
not completely curable through currently available 
anti-diabetic drugs [13]. In developing countries, like 
Pakistan, these products are not easily available and 
are also high-priced [14]. The key defect in carbohydrate 
metabolism in diabetes results in extensive, multi-
organ complications that eventually involve every 
system of the body [15]. It also is true that with the 
advancement of knowledge about the pathophysiology 
of diabetes mellitus, and better understanding of its 
development, this syndrome in now at the front line 
of research in molecular biology and immunology [16]. 
Because diabetic complications are a serious health 
issue and can worsen with every passing day, there is 
need for an efficacious treatment for its management 
and prevention of complications [17]. 

Presently, available therapies for the management 
of diabetes include insulin and oral anti-diabetic 
agents such as biguanides, sulfonylurea, glinides 
and α-glucosidase inhibitors [18]. Despite the launch 
of metformin and sulfonylurea about 50 years ago, 
no considerable lead has been achieved for better 
management of diabetes [19]. This is the failure of 
synthetic drugs and a question mark on authorities 
addressing the management of diabetes mellitus 
[20]. Many plant preparations are being prescribed 
by conventional healers and these preparations also 
are accepted by patients experiencing diabetes and 
many other illnesses throughout the world, especially 
in third-world countries [21]. Therefore, a thorough 
scientific investigation of, and research about 
medicinal plants by chemical investigation, followed 
by pharmacological screening, is warranted [22]. Plant 
extracts and plant preparations have remarkable 
effectiveness in treating diabetes and its complication 
with less notable side effects [23]. Currently, whereas 
there are numerous traditional medications on the 
market, science still seeks the best medicine for the 
prevention and management diabetes mellitus. The 
purpose of this review was to summarize the research 
base about indigenous medicinal plants of the Cholistan 
Desert, Punjab, Pakistan so that they can be further 
investigated for their specified anti-diabetic properties 
along with their mechanism of action. 

1.1 Classification of anti-diabetic drugs

Many herbal preparations and herbal extracts have 
the capacity to treat diabetes mellitus. Their actions 
categorize as described in the section below: 

Extracts/drugs acting as α-glycosidase or α-amylase 
inhibitor

Drugs/extracts in this category have the capacity to 
lower blood glucose level by inhibiting gastric enzymes 
(α-glycosidase or α-amylase) that are compulsory for 
the breakdown of polysaccharides to simple sugar. 
Several medicinal plants have the potential to inhibit 
the α-glycosidase and α-amylase activity and can be 
employed for the treatment of both Type I and Type II 
diabetes [24].

Methanolic leaf extract of Adhatoda vasica (Nees.), of 
the family Acanthaceae, shows the highest α-glycosidase 

or α-amylase inhibitory activity [25]. Enzyme-guided 
fractionation of leaf extract of A. vasica was followed 
by the isolation vasicine and vasicinol as intestinal 
enzyme inhibitors [26].

Extracts/drugs increases insulin secretion or β-cell 
regeneration 

Drugs in this category are linked with Type I or 
IDDM diabetes in which there is decrease in the 
number of β islet cells of Langerhans leading to relative 
or absolute deficiency of insulin. 

Ethyl acetate extract of radix of Acorus calamus is 
used to sensitize the insulin activity [27]. Ginsenoside 
Rh2 is the active constituent found in Panax ginseng 
root that increases blood insulin levels along with 
decreasing blood glucose levels [28]. 

Extracts/drugs act as hypoglycemic, anti-
hyperglycemic or anti-diabetic effect 

Herbal drugs in this category can decrease blood 
glucose levels directly and applied to the treatment of 
both IDDM and NIDDM types of diabetes mellitus.

Abroma augusta (locally known as Ult kambal) leaf 
extract shows hypoglycemic effect on alloxan induced 
diabetic rats [29]. Acacia arabica (Fabeceae) bark 
exhibits antihyperglycemic effect in streptozotocin-
induced diabetic rats [30].

Extracts/drugs dealing with the complications of 
diabetes mellitus

Diabetes mellitus is a chronic metabolic disorder 
characterized by alteration in carbohydrate metabolism 
that is associated with reduction in insulin secretion 
or its action by which blood glucose level increases 
[31]. This uncontrolled hyperglycemia can lead to the 
onset of number of complications in patients with 
diabetes [32]. Herbal extracts/preparations can be 
used as an effective remedy for the treatment of these 
complications [33]. 

Moringa oleifera Lam. seed powder was investigated 
by Abdulrahman and Haddad for its anti-diabetic 
effect and for the treatment of diabetic neuropathy in 
streptozotocin-induced diabetic male rats [34]. 

2. Methods 

2.1 Literature search process

This review is based on ethno-botanical and 
pharamcological evidences-based research of the 
medicinal plants from the Cholistan Desert for the 
management of diabetes mellitus. We searched the 
literature using the keywords anti-diabetic, and 
medicinal plants in the indices Pub Med, Science Direct, 
Google Scholar, Scopus, Web of Science, Wiley Online 
Library, and Medline and published monographs, 
reports and articles etc. We searched several articles 
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and other relevant information; we screened the data 
for this study with respect to anti-diabetic potential of 
indigenous medicinal plants of the Cholistan Desert.

3. Results 

3.1 Ethno-botanical and pharmacological data

There is a list of medicinal plants evaluated 
scientifically based on ethno-botanical knowledge. All 
identified medicinal plants have received study on 
diabetic models and are undergoing trials. Some of the 
data for these medicinal plants appear in Table 1.

4. Discussion
Diabetes mellitus is a syndrome whose occurrence 

is on the rise globally [92]. Despite discovery of many 
anti-diabetic remedies in the field of medicine, plant 
preparations are used extensively and effectively 

for the management of this illness [93]. Treatment 
of diabetes with conventional medicinal plants is 
in vogue throughout the globe [94]. Medicinal plant 
remedies are considered to have fewer adverse side 
effects and less toxicity compared to synthetic drugs 
[95]. The anti-hyperglycemic effects shown by these 
plants are due to their capability of increasing insulin 
synthesis, and decreasing glucose absorption from 
intestines or regulation of the pancreatic function 
[96]. Although herbal preparations have protective 
effects on β-cells and help in regulating blood glucose 
levels, scientific understanding of the mechanism of 
action for these plants is lacking [97]. Many plants 
have active constituents such as alkaloids, flavonoids, 
glycosides, tannins, terpenoids, resins, saponins and 
other properties that are used because of their anti-
diabetic effects [98]. Berberine is an alkaloid with 
anti-diabetic properties, it decreases transport glucose 

Table 1. Ethno-botanical and pharmacological data of medicinal plants from cholistan desert

Sr. 
No.

Botanical name Common 
name

Family Parts used Effects observed References 

1 Abroma augusta Ult kambal Sterculiaceae Roots, Leaves Hypoglycemic, antidiabetic [35], [36]

2 Acacia arabica Kekar, Babool Fabeceae Bark, Pods, Seeds, Antidiabetic [37] [38]

3 Azadirachta indica Neem Meliaceae Leaves, Flower, Seed, 
Root bark

Antidiabetic [39, 40]

4 Borerhavia diffusa Nyctaginaceae Whole plant Antidiabetic [41]

5 Capparis deciduas Delha, Kair Capparaceae Fruit, Stem,  Antidiabetic [42, 43]

6 Gymnema sylvestre Gurmaar boti Asclepiadaceae Leaves/Callus/Stem Antidiabetic,
Hypoglycemic, 

[44-46]

7 Momordica charantia Karela Cucurbitaceae Seeds Antidiabetic [47]

8 Silybum marianum Onsst kattara Asteraceae Seeds Antidiabetic [48, 49]

9 Tribulus terrestris Zygophyllaceae Aerial Part, Fruit Antidiabetic, Anti-hyperglycaemic , 
Hypoglycemic

[50-52]

10 Adhatoda vasica Adosa, Bansa Acanthaceae Leaves α-glucosidase
inhibition

[26]

11 Allium cepa Piyaz Amaryllidaceae Bulb, Leaves, Seeds Antidiabetic, Hypoglycemic [53, 54]

12 Allium sativum Lehsan Amaryllidaceae Bulb, Leaves, Seeds Antidiabetic, Hypoglycemic [55-57]

13 Aloe vera Kanwar gandal Liliaceae  Whole plant Antidiabetic [58-62]

15 Cajanus cajan  Arhar Fabaceae Leaves, Seeds Antidiabetic, Hypoglycemic [63-65]

16 Caralluma edulis Apocynaceae  Roots Antidiabetic, Hypoglycemic [38]

17 Citrullus colocynthis Kor tumma Cucurbitaceae Roots, Pulp, Seeds Antidiabetic, Hypoglycemic [66-68]

20 Corchorus depressus Bahupali Malvaceae Aerial parts and roots α-glucosidase inhibiton [69, 70]

21 Cyperus rotundus Nagarmotha Cyperaceae Rhizomes α-glucosidase & α-amylase inhibiton, 
antidiabetic activity

[71-73]

22 Euphorbia hirta  Dudhi  Euphorbiaceae Leaf, Flower and stem antidiabetic activity [74-77]

23 Farsetia hamiltonii  Fareed boti Brassicaceae Aerial parts antidiabetic activity [78]

25 Salvadora oleoides  Pilu Salvadoraceae Aerial part antidiabetic activity [79]

27 Withania somnifera Ashwagandha Solanaceae Leaf and root antidiabetic activity [80]

28 Ziziphus nummularia Ber Rhamnaceae Leaves antidiabetic activity [81, 82]

30 Aerva javanica Sparai Amaranthaceae Aerial parts antidiabetic activity [83]

32 Suaeda fruticosa Chenopodiaceae Aerial part  hypoglycemic activity [84]

33 Achyranthes aspera Chirchita Amaranthaceae Whole plant Antidiabetic and hypoglycemic activity [85-87]

35 Alhagi maurorum Javasa Leguminosae Aerial parts  Antidiabetic [88]

36 Calotropis procera Aak Asclepiadaceae Aerial parts  Antidiabetic [89-91]



Rev Diabet Stud (2022) 18:93-99 Copyright  © by Lab & Life Press

The Review of DIABETIC STUDIES

Vol. 18 · No. 2 · 2022
Anti-diabetic Potential of Indigenous Medicinal 
Plants

96 

through the intestinal epithelium by inhibiting alpha-
glucosidase [99]. Imidazoline causes the increased 
secretion of insulin in a glucose-dependent manner 
[100]. Polysaccharides from pumpkin show anti-
hyperglycemic activity by lowering the blood glucose 
level, by stimulating insulin secretion and by improving 
glucose tolerance [101]. Quercetin is a flavonoid 
that reduces the level of glucose with a significant 
reduction of plasma triglyceride and cholesterol [102]. 
It also enhances the activity of hepatic glucokinase 
by stimulating the release of insulin from β-cells of 
pancreas [103]. Fractions rich in insoluble fiber have 
been isolated from Citrus sinensis peel and used 
to decrease glucose diffusion and decrease the rate 
of glucose absorption by inhibiting alpha-amylase 
[104]. Steroidal glycosides and triterpenoid (saponin) 
increase the concentration of insulin in blood and block 
the synthesis of glucose [105]. Ferulic acid isolated 
from rice bran has been effective in stimulating the 
secretion of insulin [106].

Employment of whole plant, leaves, roots, bark, 
fruit, seeds, flower, gum and rhizome etc. of different 
plant species predispose these medicinal plants to a 
high degree of threat. Medicinal plants receive use in 
conventional systems of medicine, as well as by plant-
based pharmaceutical industries and are accessible 
in their natural habitats. If such practices continue, 
many plant species might decrease and eventually 
vanish from their natural domain. This is specifically 
true for medicinal plants with anti-diabetic potential. 
Therefore, there is need to encourage the community 
for cultivation of medicinal plants which can serve the 
basis of new medicinal products. Moreover, climate 
change as well as seasonal variation in this area provide 
suitable environment for medicinal plant cultivation, 
which will be beneficial for maintaining the plant 
diversity in the region, in addition to enhancing the 
socioeconomic lifestyle of the local population.

4.1 Conclusion

The medicinal plants identified in this paper 
have vital role in the prevention and management of 
diabetes mellitus. Although there is less knowledge 
about the mechanisms of action of the components 
found in these medicinal plants, there is no doubt 
about the importance of medicinal plants for disease 
management. Moreover, it is equally important that 
scientists screen the diversity of medicinal plants 
around the globe for bioactive phytomolecules that are 
potent against diabetes. Additionally, scientists should 
review conventional plant-based anti-diabetic remedies 
so that remedies can be available to people unable to 
buy expensive manufactured drugs. Consequently, 
plant preparations can play a role as an emerging 
substitute to currently used standard drugs to address 
the consequences of diabetes mellitus.
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Figure 1. Mechanism of glucose metabolism.



The Review of DIABETIC STUDIES

Vol. 18 · No. 2 · 2022

Shamim et al.97 

www.diabeticstudies.org Rev Diabet Stud (2022) 18:93-99

golden opportunity to do this wonderful project on the 
topic (Anti-diabetic Potential of Indigenous Medicinal 
Plants of Cholistan Desert, Pakistan: A Review), which 

also helped me in doing a lot of Research and I came to 
know about so many new things. I am really thankful 
to him.

■ References
1.	 Rasul G. Vulnerability of the Indus delta to climate change 

in Pakistan. Pak Journal Meteorol 2012, 8(16).
2.	 Prince MA, Sultana R, Kumar S. Biodiversity of Caelifera 

(Orthoptera) in Cholistan Desert, Punjab, Pakistan. Plant 
Cell Biotechnol Molecul Biol 2022, 38-44.

3.	 Khan AA. Desert ecosystem management: a sustainable 
and wise use, in Ecosystem Functions and Management. 
Springer 2017, 85-99.

4.	 Malik S. A comparative ethno-botanical study of Cholistan 
(an arid area) and Pothwar (a semi-arid area) of Pakistan 
for traditional medicines. J Ethnobiol Ethnomed 2015, 
11(1):1-20.

5.	 Sharma S. Neurotoxic Medicinal Plants of Indian 
Himalayan Regions: An Overview. Medicinal Herbs and 
Fungi 2021, 469-493.

6.	 Sati VP, Vangchhia L. A Sustainable livelihood approach 
to poverty reduction: An Empirical Analysis of Mizoram, 
the Eastern Extension of the Himalaya. Springer 2016.

7.	 Faruque MO. Quantitative ethnobotany of medicinal 
plants used by indigenous communities in the Bandarban 
District of Bangladesh. Front Pharmacol 2018, 9:40.

8.	 Phumthum M, Balslev H. Use of medicinal plants among 
thai ethnic groups: a comparison. Econom Bot 2019, 
73(1):64-75.

9.	 Spisni E. Antioxidant, anti-inflammatory and microbial-
modulating activities of essential oils: Implications in 
colonic pathophysiology. Int J Mol Sci 2020, 21(11):4152.

10.	 Habtemariam S. Medicinal foods as potential therapies 
for Type-2 diabetes and associated diseases: the chemical 
and pharmacological basis of their action. Academic Press 
2019.

11.	 Imam K. Clinical features, diagnostic criteria and 
pathogenesis of diabetes mellitus. Adv Exp Med Biol 2012, 
771:340-355.

12.	 Association AD. Diagnosis and classification of diabetes 
mellitus. Diabetes Care 2004, 27:s5-s10.

13.	 Verma S. Diabetes mellitus treatment using herbal drugs. 
Int J Phytomed 2018, 10(1):1-10.

14.	 Bouis HE, Saltzman A. Improving nutrition through 
biofortification: a review of evidence from HarvestPlus, 
2003 through 2016. Glob Food Sec 2017, 12:49-58.

15.	 Thottapillil A. An ‘Ayurveda-Biology’platform for 
integrative diabetes management. J Ethnopharmacol 2021, 
268:113575.

16.	 Feldman EL. Diabetic neuropathy. Nat Rev Dis Prim 
2019, 5(1):1-18.

17.	 Chaudhury A, Duvoor C, Dendi VSR, Kraleti S, Chada 
A, Ravilla R, Marco A, Shekhawat NS, Montales MT, 
Kuriakose K, et al. Clinical review of antidiabetic drugs: 
implications for type 2 diabetes mellitus management. 
Front Endocrinol 2017, 8:6.

18.	 Padhi S, Nayak AK, Behera A. Type II diabetes mellitus: 
A review on recent drug based therapeutics. Biomed 
Pharmacother 2020, 131:110708.

19.	 Scherrer JF, Morley JE, Salas J, Floyd JS, Farr SA, 
Dubline S. Association between metformin initiation and 

incident dementia among African American and white 
veterans health administration patients. Ann Fam Med 
2019, 17(4):352-362.

20.	 Miller DD, Brown EW. Artificial intelligence in medical 
practice: the question to the answer? Am J Med 2018, 
131(2):129-133.

21.	 Ozioma EOJ, Chinwe OAN. Herbal medicines in African 
traditional medicine. Herb Med 2019, 10:191-214.

22.	 Jamshidi-Kia F, Lorigooini Z, Amini-Khoei H. 
Medicinal plants: Past history and future perspective. J 
Herb Med Pharmacol 2018, 7(1).

23.	 Lankatillake C, Huynh T, Dias DA. Understanding 
glycaemic control and current approaches for screening 
antidiabetic natural products from evidence-based 
medicinal plants. Plant Meth 2019, 15(1):1-35.

24.	 Sharma P, Joshi T, Joshi T, Chandra S, Tamtae 
S. Molecular dynamics simulation for screening 
phytochemicals as α-amylase inhibitors from medicinal 
plants. J Biomol Struct Dyn 2021, 39(17):6524-6538.

25.	 Dixit S, Tiwari S. Review on Plants for Management of 
Diabetes in India: An Ethno-Botanical and Pharmacological 
Perspective. Pharmacog J 2020, 12(6s).

26.	 Gao H, Huang YN, Gao B, Li P, Inagaki C, Kawabata 
J. Inhibitory effect on α-glucosidase by Adhatoda vasica 
Nees. Food Chem 2008, 108(3):965-972.

27.	 Khwairakpam AD, Damayenti YD, Deka A, Monisha 
J, Roy NK, Padmavathi G, Kunnumakkara AB. Acorus 
calamus: a bio-reserve of medicinal values. J Basic Clin 
Physiol Pharmacol 2018, 29(2):107-122.

28.	 Liu H, Lu X, Hu Y, Fan X. Chemical constituents of Panax 
ginseng and Panax notoginseng explain why they differ in 
therapeutic efficacy. Pharmacol Res 2020, 161:105263.

29.	 Akter L. Methanol extract of Abroma augusta L. leaves 
lower serum glucose levels in mice: Evaluation through 
oral glucose tolerance tests. Adv Nat App Sci 2013, 
7(5):484-488.

30.	 D’souza P, Holla R, Swamy G. Amelioration of diabetic 
nephropathy in streptozotocin-induced diabetic rats by 
Acacia catechu leaves extract. J Health Allied Sci NU 
2019, 9(3):116-120.

31.	 Poznyak A, Grechko AV, Poggio P, Myasoedova 
VA, Alfieri V, Orekhov AN. The diabetes mellitus–
atherosclerosis connection: The role of lipid and glucose 
metabolism and chronic inflammation. Int J Mol Sci 2020, 
21(5):1835.

32.	 Yaribeygi H, Butler AE, Barreto GE, Sahebkar A. 
Antioxidative potential of antidiabetic agents: a possible 
protective mechanism against vascular complications in 
diabetic patients. J Cell Physiol 2019, 234(3):2436-2446.

33.	 Ota A, Ulrih NP. An overview of herbal products and 
secondary metabolites used for management of type two 
diabetes. Front Pharmacol 2017, 8:436.

34.	 Elalfy M. Hepatorenal effect of single or combined 
Moringa olivera and Citrullus colocynthis on carbon 
tetrachloride-induced injury in Spurge Dawely Rat. ARC J 
Ani Vet Sci 2019, 5(1):1-8.

35.	 Nahar L. Comparative study of antidiabetic effect of 
Abroma augusta and Syzygium cumini on alloxan induced 



Rev Diabet Stud (2022) 18:93-99 Copyright  © by Lab & Life Press

The Review of DIABETIC STUDIES

Vol. 18 · No. 2 · 2022
Anti-diabetic Potential of Indigenous Medicinal 
Plants

98 

diabetic rat. Agricul Bio J Nor Am 2010, 1(6):1268-1272.
36.	 Islam T, Rahman A, Islam AU. Effects of aqueous extract 

of fresh leaves of Abroma augusta L. on oral absorption of 
glucose and metformin hydrochloride in experimental rats. 
ISRN Pharm 2012, 2012:472586

37.	 Hegazy GA, Alnoury AM, Gad HG. The role of Acacia 
Arabica extract as an antidiabetic, antihyperlipidemic, and 
antioxidant in streptozotocin-induced diabetic rats. Saudi 
Med J 2013, 34(7):727-733.

38.	 Wadood A, Wadood N, Shah S. Effects of Acacia arabica 
and Caralluma edulis on blood glucose levels of normal 
and alloxan diabetic rabbits. J Pak Med Assoc 1989, 
39(8):208-212.

39.	 Sonia B, Srinivasan B. Investigations into the anti-
diabetic activity of Azadirachta indica. Ind J Pharmacol 
1999, 31(2):138.

40.	 Patil P. Antidiabetic activity of alcoholic extract of Neem 
(Azadirachta indica) root bark. Nat J Physiol Pharm 
Pharmacol 2013, 3(2):142-146.

41.	 Pari L, Satheesh MA. Antidiabetic activity of Boerhaavia 
diffusa L.: effect on hepatic key enzymes in experimental 
diabetes. J Ethnopharmacol 2004, 91(1):109-113.

42.	 Rathee S. Antidiabetic activity of Capparis decidua Forsk 
Edgew. J Pharm Res 2010, 3:231-234.

43.	 Sharma B, Salunke R, Balomajumder C, Daniel S, Roy 
P. Anti-diabetic potential of alkaloid rich fraction from 
Capparis decidua on diabetic mice. J Ethnopharmacol 
2010, 127(2):457-462.

44.	 Mall GK, Mishra PK, Prakash V. Antidiabetic and 
hypolipidemic activity of Gymnema sylvestre in alloxan 
induced diabetic rats. Glob J Biotechnol Biochem 2009, 
4(1):37-42.

45.	 Ahmed ABA, Rao A, Rao M. In vitro callus and in 
vivo leaf extract of Gymnema sylvestre stimulate β-cells 
regeneration and anti-diabetic activity in Wistar rats. 
Phytomed 2010, 17(13):1033-1039.

46.	 Kang MH, Lee MS, Choi M, Min K, Shibamoto T. 
Hypoglycemic activity of Gymnema sylvestre extracts on 
oxidative stress and antioxidant status in diabetic rats.  J 
Agric Food Chem 2012, 60(10):2517-2524.

47.	 Sekar DS, Sivagnanam K, Subramanian S. Antidiabetic 
activity of Momordica charantia seeds on streptozotocin 
induced diabetic rats. An Int J Pharm Sci 2005, 60(5):383-
387.

48.	 Arvanag FM, Bayrami A, Habibi-Yangjeh  A, Pouran 
SR. A comprehensive study on antidiabetic and antibacterial 
activities of ZnO nanoparticles biosynthesized using 
Silybum marianum L seed extract. Mater Sci Eng C Mater 
Biol Appl 2019, 97:397-405.

49.	 Qin NB, Jia CC, Xu JJ, Li D, Xu F, Bai J, Li Z, Hua 
H. New amides from seeds of Silybum marianum with 
potential antioxidant and antidiabetic activities. Fitoterapia 
2017, 119:83-89.

50.	 El-Shaibany A. Anti-hyperglycaemic activity of Tribulus 
terrestris L aerial part extract in glucose-loaded normal 
rabbits. Trop J Pharm Res 2015, 14(12):2263-2268.

51.	 Li M, Qu W, Wang Y, Wan H. Cuiping Tian Hypoglycemic 
effect of saponin from Tribulus terrestris. J Chin Med Mat 
2002, 25(6):420-422.

52.	 AlKhaldi K, Daghestani M, Al-Haddad T. In vitro anti-
diabetic activity of Tribulus terrestrisL. fruits extracts. Nut 
Food Sci 2019.

53.	 Jevas C. Anti-diabetic effects of Allium cepa (onions) 

aqueous extracts on alloxan-induced diabetic Rattus 
novergicus. J Med Plants Res 2011, 5(7):1134-1139.

54.	 Eldin IMT, Ahmed EM, Abd EH. Preliminary study of the 
clinical hypoglycemic effects of Allium cepa (red onion) in 
type 1 and type 2 diabetic patients. Environ Health Insights 
2010, 4:71-77.

55.	 Eidi A, Eidi M, Esmaeili E. Antidiabetic effect of garlic 
(Allium sativum L.) in normal and streptozotocin-induced 
diabetic rats. Phytomedicine 2006, 13(9-10):624-629.

56.	 Thomson M. Anti-diabetic and hypolipidaemic properties 
of garlic (Allium sativum) in streptozotocin-induced 
diabetic rats. Int J Diabet Met 2007, 15:108-115.

57.	 Ashraf R, Khan RA, Ashraf I. Garlic (Allium sativum) 
supplementation with standard antidiabetic agent provides 
better diabetic control in type 2 diabetes patients. Pak J 
Pharm Sci 2011, 24(4):565-570.

58.	 Yongchaiyudha S, Rungpitarangsi V, Bunyapraphatsara 
N, Chokechaijaroenporn O. Antidiabetic activity of 
Aloe vera L. juice I. Clinical trial in new cases of diabetes 
mellitus. Phytomedicine 1996, 3(3):241-243.

59.	 Bunyapraphatsara N, Yongchaiyudha S, Rungpitarangsi 
V, Chokechaijaroenporn O. Antidiabetic activity of Aloe 
vera L. juice II. Clinical trial in diabetes mellitus patients 
in combination with glibenclamide. Phytomedicine 1996, 
3(3):245-248.

60.	 Noor A. Antidiabetic activity of Aloe vera and histology 
of organs in streptozotocin-induced diabetic rats. Curr Sci 
2008, 1070-1076.

61.	 Muñiz-Ramirez A, Perez RM, Garcia E, Fabiola E. 
Garcia Antidiabetic Activity of Aloe vera Leaves. Evid 
Based Complement Alternat Med 2020, 2020:6371201.

62.	 Mohamed EAK. Antidiabetic, antihypercholestermic 
and antioxidative effect of Aloe vera gel extract in 
alloxan induced diabetic rats. Aust J Basic Appl Sci 2011, 
5(11):1321-1327.

63.	 Ezike AC, Akah PA, Okoli CC, Okpala CB. Experimental 
evidence for the antidiabetic activity of Cajanus cajan 
leaves in rats. J Basic Clin Pharm 2010, 1(2):81-84.

64.	 Nahar L, Nasrin F, Zahan R, Haque A, Haque E, 
Mosaddik A. Comparative study of antidiabetic activity of 
Cajanus cajan and Tamarindus indica in alloxan-induced 
diabetic mice with a reference to in vitro antioxidant 
activity. Pharmacognosy Res 2014, 6(2):180-187.

65.	 Amalraj T, Ignacimuthu S. Hypoglycemic activity 
of Cajanus cajan (seeds) in mice. Ind J Exp Biol 1998, 
36(10):1032-1033.

66.	 Ghauri AO, Ahmad S, Rehman T. In vitro and in vivo 
anti-diabetic activity of Citrullus colocynthis pulpy flesh 
with seeds hydro-ethanolic extract. J Complement Integr 
Med 2020, 17(2).

67.	 Agarwal V, Sharma AK, Upadhyay A, Singh G, Gupta 
R. Hypoglycemic effects of Citrullus colocynthis roots. 
Acta Pol Pharm 2012, 69(1):75-79.

68.	 Gurudeeban S, Ramanathan T. Antidiabetic effect of 
Citrullus colocynthis in alloxon-induced diabetic rats. 
Inventi Rapid Ethno pharmacol 2010, 1:112.

69.	 Tahir H. Seasonal variation’s effect on antidiabetic 
activity of silver nanoparticles. Bioinspired Biomim 
Nanobiomaterials 2019, 9(1):1-6.

70.	 Afzal S, Chaudhry BA, Ahmad A, Uzair M, Afzal K. 
Antioxidant, acetylcholinesterase, butyrylcholinesterase, 
and α-glucosidase inhibitory activities of Corchorus 
depressus. Pharmacogn Mag 2017, 13(52):647-651.



The Review of DIABETIC STUDIES

Vol. 18 · No. 2 · 2022

Shamim et al.99 

www.diabeticstudies.org Rev Diabet Stud (2022) 18:93-99

71.	 Raut NA, Gaikwad NJ. Antidiabetic activity of hydro-
ethanolic extract of Cyperus rotundus in alloxan induced 
diabetes in rats. Fitoterapia 2006, 77(7-8):585-588.

72.	 Singh P, Khosa RL, Mishra G, Jha KK. Antidiabetic 
activity of ethanolic extract of Cyperus rotundus rhizomes 
in streptozotocin-induced diabetic mice. J Pharm Bioallied 
Sci 2015, 7(4):289-292.

73.	 Tran HHT, Nguyen MC, Le HT, Nguyen TL, Pham 
TB, Chau VM, Nguyen HN, Nguyen TD. Inhibitors of 
α-glucosidase and α-amylase from Cyperus rotundus. 
Pharm Biol 2014, 52(1):74-77.

74.	 Maurya AK. Antidiabetic and antihyperlipidemic effect of 
Euphorbia hirta in streptozotocin induced diabetic rats. Der 
Pharmacia Lettre 2012, 4(2):703-707.

75.	 Kumar S, Kumar D. Evaluation of antidiabetic activity 
of Euphorbia hirta Linn. in streptozotocin induced diabetic 
mice. 2010.

76.	 Goldie U, Vijay N, Anil K. Antidiabetic activity of 
ethanolic extract of Euphorbia hirta Linn. Der Pharmacia 
Lettre 2012, 4(4):1155-1161.

77.	 Sunil K, Kumar D. Evaluation of antidiabetic activity of 
Euphorbia hirta Linn. in streptozotocin induced diabetic 
mice. Ind J Nat Prod Res 2010, 1(2):200-203.

78.	 Hayat MM, Sarwar S, Anjum S, Uzair M, Rasheed 
HMF, Jabeen Q, Choudhary BA, Ashraf M. Anti-
diabetic and spasmolytic potential of Farsetia hamiltonii 
Royle from Cholistan desert. J ethnopharmacol 2014, 
156:347-352.

79.	 Yadav J, Saini S, Kalia AN, Dangi AS. Hypoglycemic and 
hypolipidemic activity of ethanolic extract of Salvadora 
oleoides in normal and alloxan-induced diabetic rats. Ind J 
Pharmacol 2008, 40(1):23.

80.	 Gorelick J, Rosenberg R, Smotrich A, Hanuš L, 
Bernstein N. Hypoglycemic activity of withanolides 
and elicitated Withania somnifera. Phytochemistry 2015, 
116:283-289.

81.	 Menaria J. Anti-Diabetic Activity of Leaves Extract of 
Zizyphus Nummularia by Alloxan Induced Diabetic Rat 
Model. Pharm Chem J 2014, 1:23-26.

82.	 Dubey K. Anti-Diabetic Potential of Aqueous, Methanolic 
and Saponin Extract of Leaves of Ziziphus nummlaria 
Linn. J drug deliv ther 2017, 7(7):173-174.

83.	 Shad AA, Asmat S, Bakht J, Uddin AA. Screening 
of Aerva javanica and Linum ustitatissimum for their 
antidiabetic and anti-oxidant activity. Pak J Pharm Sci 
2017, 30(1):67-73.

84.	 Benwahhoud M, Jouad H, Eddouks M, Lyoussi B. 
Hypoglycemic effect of Suaeda fruticosa in streptozotocin-
induced diabetic rats. J Ethnopharmacol 2001, 76(1):35-
38.

85.	 Kumar A. Anti-diabetic Activity of Ethanolic Extract of 
Achyranthes aspera Leaves in Streptozotocin induced 
diabetic rats. J Pharm Res 2011, 4(7):3124-3125.

86.	 Akhtar MS, Iqbal J. Evaluation of the hypoglycaemic 
effect of Achyranthes aspera in normal and alloxan-diabetic 
rabbits. J Ethnopharmacol 1991, 31(1):49-57.

87.	 Vijayaraj R. Hypoglycemic and antioxidant activity 
of Achyranthes aspera seed extract and its effect on 
streptozotocin induced diabetic rats. Int J Biol Pharm Res 
2016, 7:23-8.

88.	 Sheweita S, Mashaly S, Newairy AA, Abdou HM, 
Eweda SM. Changes in oxidative stress and antioxidant 
enzyme activities in streptozotocin-induced diabetes 

mellitus in rats: role of Alhagi maurorum extracts. Oxid 
Med Cell Longev 2016, 2016:5264064.

89.	 Roy S, Sehgal R, Padhy BM, Kumar VL. Antioxidant 
and protective effect of latex of Calotropis procera against 
alloxan-induced diabetes in rats. J Ethnopharmacol 2005, 
102(3):470-473.

90.	 Thakkar R. In-Vitro Evaluation of Anti-Oxidant and 
Anti-Diabetic Activity of Calotropis Procera. Plant Cell 
Biotechnol Mol Biol 2021, 288-292.

91.	 Nadeem M. Calotropis procera: UHPLC-QTOF-MS/MS 
based profiling of bioactives, antioxidant and anti-diabetic 
potential of leaf extracts and an insight into molecular 
docking. J Food Meas Charact 2019, 13(4):3206-3220.

92.	 Harding JL, Pavkov ME, Magliano DJ, Shaw JE, 
GreggG EW. lobal trends in diabetes complications: a 
review of current evidence. Diabetologia 2019, 62(1):3-16.

93.	 Andrade C, Gomes NGM, Duangsrisai S, Andrade PB, 
Pereira DM, Valentão P. Medicinal plants utilized in Thai 
Traditional Medicine for diabetes treatment: ethnobotanical 
surveys, scientific evidence and phytochemicals. J 
ethnopharmacol 2020, 263:113177.

94.	 Dabe NE, Kefale AT. Antidiabetic effects of artemisia 
species: a systematic review. Anc Sci Life 2017, 36(4):175.

95.	 Farzaei MH. Poisoning by medical plants. Arch Ira Med 
2020, 23(2):117-127.

96.	 Sun C. Dietary polyphenols as antidiabetic agents: 
Advances and opportunities. Food Front 2020, 1(1):18-44.

97.	 Semwal DK, Kumar A, Aswal S, Chauhan A, Semwal 
RB. Protective and therapeutic effects of natural products 
against diabetes mellitus via regenerating pancreatic 
β-cells and restoring their dysfunction. Phytother Res 
2021, 35(3):1218-1229.

98.	 Tran N, Pham B, Le L.  Bioactive compounds in anti-
diabetic plants: From herbal medicine to modern drug 
discovery. Biology 2020, 9(9):252.

99.	 Yin J, Hou Y, Yin Y, Song X. Selenium-coated 
nanostructured lipid carriers used for oral delivery of 
berberine to accomplish a synergic hypoglycemic effect. 
Int J Nanomedicine 2017, 12:8671-8680.

100.	Bousquet P, Hudson A, García-Sevilla JA, Li JX. 
Imidazoline receptor system: the past, the present, and the 
future. Pharmacol Rev 2020, 72(1):50-79.

101.	Beidokhti MN, Jäger AK. Review of antidiabetic fruits, 
vegetables, beverages, oils and spices commonly consumed 
in the diet. J Ethnopharmacol 2017, 201:26-41.

102.	Huang H, Liao D, Dong Y, Pu R. Effect of quercetin 
supplementation on plasma lipid profiles, blood pressure, 
and glucose levels: a systematic review and meta-analysis. 
Nut Rev 2020, 78(8):615-626.

103.	Eitah HE, Maklad YA, Abdelkader NF, El Din AAG, 
Badawi MA, Kenawy SA. Modulating impacts of 
quercetin/sitagliptin combination on streptozotocin-
induced diabetes mellitus in rats. Toxicol Appl Pharmacol 
2019, 365:30-40.

104.	Liu L, Kerr WL, Kong F, Dee DR, Lin M. Influence of 
nano-fibrillated cellulose (NFC) on starch digestion and 
glucose absorption. Carbohydr Polym 2018, 196:146-153.

105.	Teng H. Dietary triterpenes in the treatment of type 2 
diabetes: To date. Trends Food Sci Techno 2018, 72:34-44.

106.	Perez-Ternero C, Sotomayor MAD, Herrera MD. 
Contribution of ferulic acid, γ-oryzanol and tocotrienols to 
the cardiometabolic protective effects of rice bran. J Funct 
Foods 2017, 32:58-71.

CC BY-NC-ND 4.0

https://creativecommons.org/licenses/by-nc-nd/4.0/

	_GoBack
	_GoBack
	_GoBack

