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INTRODUCTION
Diabetes mellitus (DM) is one of the most

important public health challenges of the
twenty-first century, producing great social and
economic burden [1]. According to the World
Health Organization, over 10% of the world’s
population is estimated to have DM or be at
high risk of developing DM [2]. DM is a
leading cause of cardiovascular disease
(primarily heart disease and stroke), renal
failure, and blindness (due to diabetic
retinopathy). Due to reduced blood flow in
combination with neuropathy in the feet, DM
increases the chance of foot ulcers, infection,
and even limb amputation, which is associated
with an impaired immune response and a
high microbial burden. Diabetes is a condition
of multifactorial origin, involving several
molecular mechanisms related to the intestinal
microbiota for its development. In type 2
diabetes, receptor activation and recognition by
microorganisms from the intestinal lumen may
trigger inflammatory responses, inducing the
phosphorylation of serine residues in insulin
receptor  substrate-1,  reducing  insulin
sensitivity. In type 1 diabetes, the lowered
expression of adhesion proteins within the
intestinal epithelium favors a greater immune
response that may result in destruction of
pancreatic 3 cells by CD8+ T-lymphocytes, and
increased expression of interleukin-17, related
to autoimmunity.

OBJECTIVE:

To investigate and prepare safe and effective
natural source of “Anti Diabetic Drug” and
safeguard adverse/toxic effects of conventional
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drugs. Further objective is to focus on four
pillars / major organs/pathogenesis which is
postulated (International Reviews) as the
causative platform for Diabetes Mellitus:
1. Islet Cells 2. Liver Dysfunction 3.
Gut Microbe. 4. Enzyme.

MATERIALS (Extracts)

1. Withania coagulant

2. Andrographis paniculata

3. Phyllanthus emblica

4. Ashphaltum
Microbial dysbiosis can actually influence the
immune response and pathophysiology of DM
(Diabetes Mellitus)
ROLE OF GUT MICRIBIOME
It can be foreseen that the gut microbiota will
be used not only as a biomarker for diabetes,
but also as a target for potential therapeutic
treatments. Through the intervention of gut
microflora, it will eventually be possible to
achieve a more precise and personalized
diagnosis as well as treatment of diabetes
Various functions of the gut are regulated by
sophisticated interactions among its functional
elements, including the gut microbiota. These
microorganisms  play a crucial role
in gastrointestinal mucosa permeability. They
control the fermentation and absorption of
dietary polysaccharides to produce short-chain
fatty acids, which may explain their importance
in the regulation of fat accumulation and the
subsequent development of obesity-related
diseases, suggesting that they are a crucial
mediator of obesity and its consequences.
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Role of Islet cells in diabetes mellitus

The islets of Langerhans are a cluster of cells
within the pancreas that are responsible for the
production and release of hormones that
regulate glucose levels.

A Pancreas, Pancreatic islet cells are the main
source of insulin and glucagon, which are
produced by B cells and a cell, respectively. The
secretion of hormones from pancreatic islets is
mainly regulated by the glucose concentration.
Pancreatic islet cells are the main source of
insulin and glucagon, which are produced by 3
cells and o cell, respectively. The secretion of
hormones from pancreatic islets is mainly
regulated by the glucose concentration. The
growth and differentiation of hormone-
producing cells and the secretion of hormones
must be rigorously regulated to maintain
glucose homeostasis.

The endocrine pancreas is composed of clusters
of cells, or islets, which secrete endocrine
factors important for systemic metabolism,
including insulin and glucagon. A large
proportion of the islet cell mass comprises
insulin secreting -cells, which regulate plasma
levels of glucose. In addition, islets contain
glucagon secreting a-cells, other endocrine cell
populations and immune cells. Autoimmune -
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Role Of Liver In Diabetes Mallitus

The liver plays a key role in regulating both
glucose and lipid metabolism, derangements of
which occur in NAFLD and T2D. In T2D,
fasting hyperglycemia results from unopposed
endogenous glucose production due to IR and
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cell destruction leads to type 1 diabetes
mellitus, where the pancreas is unable to
produce enough insulin. In type 2 diabetes
mellitus, B-cells are dysfunctional and cannot
produce enough insulin to  maintain
normoglycaemia in the face of insulin
resistance. The purpose of this article series is
to highlight developments in islet biology and
provide a knowledge hub for the diabetes
mellitus research community. Ultimately,
increasing our understanding of the cellular
composition, function and cell—cell crosstalk in
pancreatic islets might lead to the development
of novel management strategies for diabetes
mellitus and the metabolic syndrome.

The primary function of a beta cell is to produce
and release insulin and amylin. Both
are hormones which reduce blood
glucose levels by different mechanisms. Beta
cells can respond quickly to spikes in blood
glucose concentrations by secreting some of
their stored insulin and amylin while
simultaneously producing more.” Primary
cilia on beta cells regulate their function and
energy metabolism. Cilia deletion can lead to
islet dysfunction and type 2 diabetes.

The triggering pathway of glucose-stimulated
insulin secretion

postprandial hyperglycemia from the inability
to store glucose as glycogen after a meal.
n 38% of cases, DM was subclinical[19]. As
liver function deteriorates, the incidence of
diabetes increases so that clinical diabetes
may be seen as a marker of liver failure.
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SGPT and SGOT are certain enzymes that are
produced by the liver and its cells. Elevated
SGPT and SGOT levels are an indication of
liver cell injury or damage

MEDICINAL DIALOGUES (Bioactive)
WITHANIA coagulant:
10,11-dihydroxy-1,2,6a,6b,9,9,12a-
heptamethyl-
1,2,3,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,12b,
13,14b-icosahydropicene-4a-carboxylic acid

Chemical Formula C30 H48 04
THERAPEUTIC ACTIVITY
W.  coagulansresulted in  significantly

decreased FPG, PPPG, and HbA:c (P<.01),
whereas serum insulin increased significantly
compared with that in diabetic-untreated rats
(P<.01). MD and SD animals treated with
aqueous W. coagulans also showed significant
increases in liver and muscle glycogen
compared with diabetic-untreated animals
(P<.01). Moreover, activities of glucokinase

and phosphofructokinase ~ were  also
significantly increased (P<.01), whereas
glucose-6-phosphatase activity was

significantly decreased (P<.01) in MD and SD
groups treated with aqueous W.
coagulans compared with diabetic-untreated
groups. The most effective dose of aqueous W.
coagulans was 250 mg/kg of body weight.
These results show that the aqueous extract
of W.  coagulans fruit  has  significant
antihyperglycemic effects, which may be
through the modulation of insulin levels and
related enzyme activities. Phytochemical
screening of aqueous W. coagulans showed the
presence of several bioactive components in the
extract (i.e.,, carbohydrates, glycosides,
steroidal compounds, saponins, phenols,
tannins, alkaloids, terpenoids, and flavanoids)

Daily treatment with aqueous W. coagulans at
250 mg/kg of body weight for 30 days restored
plasma glucose, HbA;, tissue glycogen, and
glucose metabolic enzymes to near-normal
ranges in both MD and SD animals. The results
of this study reveal that the regular
administration of agueous W. coagulans extract

——
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for 30 days significantly improved glycemic
status and nearly normalized plasma glucose
concentrations. Therefore, it can be concluded
that aqueous W. coagulans extract contains
active components that have antihyperglycemic
effects.

***Choudhary et al.dentified 17B-
hydroxywithanolide K:
[(20S,22R)140,17p,20B-trihydroxy-1-oxo-
witha-2,5,24-trienolide] and 17p,20B-
dihydroxy-1-oxo-witha-2,5,24-trienolide in
whole plant.

Choudhary M.I., Parveen Z., Jabbar A., Ali I.
Antifungal steroidal lactones from Withania
coagulance. Phytochemistry. 1995; 40:1243-
1246. Doi: 10.1016/0031-9422(95)00429-
B. [PubMed] [CrossRef]

PHYLLANTHUS emblica: C

CHEMICAL CONSTITUENTS: Phyllaemblic
acid

A large number of the phenols which possess
distinct biological activities, e.g. simple
benzenoids and flavonoids, are biosynthesized
via shikimic acid and acylpolimalonate
pathway. The classes of chemical constituents
in Plant Extract are follows: Alkaloids,
Benzenoid—Corilagin, 3-6-di-O- galloyl Beta-
D-glucose-ethyl gallate, Betaglucogallin, 1, 6-
di-O-galloyl-beta-D-glucose, Galactaric acid,
Furanolactones: ascorbic acid. Diterpene,
Triterpene, Flavonoid:  Leucodelphinidin.
Kaempherol-3- glucoside, rutin, quercetin,
quercertin-3-O-beta-D glucoside, Sterol Beta-
sitosterol, carbohydrate. Recently reported
biological effects of Phyllanthus emblica L.
(Euphorbiaceae).
SHILAJIT -BITUMEN:
Ashphaltum punjabionum
Shilajit is a natural substance found mainly in
the Himalayas, formed for centuries by the
gradual decomposition of certain plants by the
action of microorganisms. It is a potent and
very safe dietary supplement, restoring the
energetic balance and potentially able to
prevent several disease.

Shilajit is composed mainly of humic
substances, including fulvic acid, that account

Botanical name:
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for around 60% to 80% of the total
nutraceutical compound plus some
oligoelements including selenium of antiaging
properties Morphometricstudy of primary
cultured rat hippocampus cells exposed to
Shilajit and the Brain Up-10 formulae that
contain Shilajit plus complex B vitamins (Vit
B6, B9, and B12).

ANDROGRAPHIS paniculata: N.O.
acanthaceae
CHEMICAL CONSTITUENTS:

Andrographolide (Bitter)

Three bitter principles, deoxyandrographolide,
andrographolide and neoandrographolide have
b It increases biliary flow and liver weight in
rat. Andrographolide produces a significant
dose dependent choleretic effect, as evidence
by increase in bile flow, bile salt and bile acids
in conscious rats and anaesthetized guinea pigs.
It shows hepatoprotective action. It improves
non-specific immune response. Although both
andrographis and beta glucan effective immune
enhancers, Extracts of andrographis, have been
shown to stimulate powerful immune responses
in living creatures. The immune response may
be specific directed at a microbial invader
already present in the body, or generally,
strengthening the immune system in
preparation  against  future  infections.
Andrographis strongly stimulates phagocytosis
and the production of specific antibodies.
Hypoglycemic (blood sugar reducer)

VOULUNTARY PILOT CLINICAL
INTERVENTION: 28 Male 36 Female.The
voluntary clinical trials are under continues
sailing. The present outcome may be
considered as more than 85 % success ratio but
more clinical trials suggested bringing
conclusive results.

Acknowledgement:

We are thankful to the NIH, CDC, USFDA and
the Royal Botanical Garden KEW, UK. for all
the time significant guidelines for series of our

——

2096

B ritish Journal of Bio-Medical Research Vol.07, Issue 02, Pg.2092 - 2100, March - April 2023 g

drug discoveries since 1986. At the same
tenure, we are obliged to Dr.Achyut Padmawar
for his noteworthy cooperation in selection of
plant bioactive. Mr. Ajay Mishra, Laboratory
technician deserve the same praise of thanks. |
tender gratitude to my wife Harsha H.Shukla
and two daughters Sejal and Kunjal for
devoting time to prepare the script and
medication.

The project has been funded by Mr.Rajesh
N.Doshi and we tender our vote of thanks for
his noteworthy financial aid in time, we also
pay homage to late Mrs.Ritaben R.Doshi, who
has fueled encouragement to her profound
visionary projet for us.

CONFLICT OF INTEREST: None.

References (A)

1. Sathuvan M, Vignesh A, Thangam R,
Palani P, Rengasamy R, Murugesan K. In
vitro antioxidant and anticancer potential
of bark of Costus pictus D. Don. Asian
Pac J Trop Biomed. 2012;2:5741-9

2. Nadumane VK, Rajashekar S, Narayana P,
Adinarayana S, Vijayan S, Prakash S, et al.
Evaluation of the anticancer potential
of Costus pictus on fibrosarcoma (HT-
1080) cell line. J Nat Pharm. 2011;2 :72—
6.

Reference: (B)

1) Dolensek J, Rupnik MS, Stozer A (2015-
01-02). “Structural similarities and
differences between the human and the
mouse pancreas”. Islets. 7 (1): e1024405.
doi:10.1080/19382014.2015.1024405.
PMC 4589993. PMID 26030186.

2) Chen C, Cohrs CM, Stertmann J, Bozsak
R, Speier S (September 2017). "Human
beta cell mass and function in diabetes:
Recent advances in knowledge and
technologies to understand disease
pathogenesis”. Molecular Metabolism. 6
9): 943-957.

'



B ritish Journal of Bio-Medical Research Vol.07, Issue 02, Pg.2092 - 2100, March - April 2023 g

3)

4)

5)

6)

7)

8)

9

d0i:10.1016/j.molmet.2017.06.019. PMC
5605733. PMID 28951820.

Boland BB, Rhodes CJ, Grimshy JS
(September  2017). "The dynamic
plasticity of insulin production in -cells".
Molecular Metabolism. 6 (9): 958-973.
d0i:10.1016/j.molmet.2017.04.010. PMC
5605729. PMID 28951821.

Hegyi, P; Petersen, OH (2013). "The
exocrine pancreas: the acinar-ductal tango
in physiology and pathophysiology".
Reviews of Physiology, Biochemistry and
Pharmacology. 165: 1-30.
doi:10.1007/112_2013_14. ISBN 978-3-
319-00998-8. PMID 23881310.

Boland BB, Brown C, Alarcon C,
Demozay D, Grimsby JS, Rhodes CJ
(February 2018). "p-Cell Control of
Insulin  Production During Starvation-
Refeeding in Male Rats". Endocrinology.
160 (2): 895-906. doi:10.1210/en.2017-
03120. PMC 5776497. PMID 29244064.
Fu Z, Gilbert ER, Liu D (January 2013).
"Regulation of insulin synthesis and
secretion and pancreatic  Beta-cell
dysfunction in diabetes". Current Diabetes
Reviews. 9 2): 25-53.
doi:10.2174/157339913804143225. PMC
3934755. PMID 22974359

Stenman S. Groop P. Laakkonen K.
Wahlin-Boll E. Melander A. Relationship

between  sulphonylurea  dose and
metabolic effect
[abstract] Diabetes. 1990;39:108A. [Goog
le Scholar]

Momin A. Role of indigeneous medicine in
primary health care. 1st International
Seminar on Unani Medicine; New Delhi:
1987. p. 54. [Google Scholar]

Mukherjee P. Maiti K. Mukherjee K.
Houghton PJ. Leads from Indian
medicinal plants with hypoglycemic
potentials. JEthnopharmacol. 2006;106:1
-28. [PubMed] [Google Scholar]

10) Kirtikar KR. Basu BD. Indian Medicinal

Plants. Vol. 2. CM Basu; Allahabad:
1933. pp. 1777-1781. [Google Scholar]

——

'

11)

12)

13)

14)

15)

16)

17)

18)

Chadha YR. The Wealth of India. X. New
Delhi: Publications and Information
Directorate, CSIR; 1976. pp. 580-—

585. [Google Scholar]

Atta-ur-Rahman Dur-e-Shahwar Naz A.
Choudhary MI.  Withanolides from
Withania

coagulans. Phytochemistry. 2003;63:387—
390. [PubMed] [Google Scholar]
Budhiraja RD. Sudhir S. Garg KN.
Cardiovascular effects of a withanolide
from  Withania  coagulans  dunal
fruits. Indian J Physiol
Pharmacol. 1983;27:29-

34. [PubMed] [Google Scholar]
Budhiraja RD. Sudhir S. Garg KN. Arora
B. Protective effect of 3 beta-hydroxy-2,3-
dihydrowithanolidee F against
CCl, induced hepatotoxicity. Planta
Med. 1986;1:28-29. [PubMed] [Google
Scholar]

Hemlatha S. Wahi AK. Singh PN.
Chansouria JPN. Hypoglycemic activity
of Withania coagulans Dunal in
streptozotocin induced diabetic rats. J
Ethnopharmacol. 2004;93:261—

264. [PubMed] [Google Scholar]

Maurya R. Akanksha Jayendra Singh AB.
Srivastava AK. Coagulanolide, a
withanolide from Withania coagulans
fruits and antihyperglycemic
activity. Bioorg Med Chem
Lett. 2008;18:6534—

6537. [PubMed] [Google Scholar]
Jaiswal D. Rai PK. Watal G. Antidiabetic
effect of Withania coagulans in
experimental  rats. Indian J  Clin
Biochem. 2009;24:88-93. [PMC free
article] [PubMed] [Google Scholar]
Jaiswal D. Rai PK. Watal G.
Hypoglycemic and antidiabetic effects of
Withania coagulans fruit ethanolic extract
in normal and streptozotocin-induced
diabetic rats. J Food
Biochem. 2010;34:764—778. [Google
Scholar]

19) Hoda Q. Ahmad S. Akhtar M. Najmi AK.

Pillai KK. Ahmad SJ. Antihyperglycaemic



https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Relationship+between+sulphonylurea+dose+and+metabolic+effect+%5babstract%5d&author=S+Stenman&author=P+Groop&author=K+Laakkonen&author=E+Wahlin-Boll&author=A+Melander&volume=39&publication_year=1990&pages=108A&
https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Relationship+between+sulphonylurea+dose+and+metabolic+effect+%5babstract%5d&author=S+Stenman&author=P+Groop&author=K+Laakkonen&author=E+Wahlin-Boll&author=A+Melander&volume=39&publication_year=1990&pages=108A&
https://scholar.google.com/scholar_lookup?title=Role+of+indigeneous+medicine+in+primary+health+care&author=A+Momin&publication_year=1987&
https://pubmed.ncbi.nlm.nih.gov/16678368
https://scholar.google.com/scholar_lookup?journal=J+Ethnopharmacol&title=Leads+from+Indian+medicinal+plants+with+hypoglycemic+potentials&author=P+Mukherjee&author=K+Maiti&author=K+Mukherjee&author=PJ+Houghton&volume=106&publication_year=2006&pages=1-28&pmid=16678368&
https://scholar.google.com/scholar_lookup?title=Indian+Medicinal+Plants&author=KR+Kirtikar&author=BD+Basu&publication_year=1933&
https://scholar.google.com/scholar_lookup?title=The+Wealth+of+India&author=YR+Chadha&publication_year=1976&
https://pubmed.ncbi.nlm.nih.gov/12770585
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Withanolides+from+Withania+coagulans&author=+Atta-ur-Rahman&author=+Dur-e-Shahwar&author=A+Naz&author=MI+Choudhary&volume=63&publication_year=2003&pages=387-390&pmid=12770585&
https://pubmed.ncbi.nlm.nih.gov/6885125
https://scholar.google.com/scholar_lookup?journal=Indian+J+Physiol+Pharmacol&title=Cardiovascular+effects+of+a+withanolide+from+Withania+coagulans+dunal+fruits&author=RD+Budhiraja&author=S+Sudhir&author=KN+Garg&volume=27&publication_year=1983&pages=29-34&
https://pubmed.ncbi.nlm.nih.gov/3754641
https://scholar.google.com/scholar_lookup?journal=Planta+Med&title=Protective+effect+of+3+beta-hydroxy-2,3-dihydrowithanolidee+F+against+CCl4+induced+hepatotoxicity&author=RD+Budhiraja&author=S+Sudhir&author=KN+Garg&author=B+Arora&volume=1&publication_year=1986&pages=28-29&pmid=3754641&
https://scholar.google.com/scholar_lookup?journal=Planta+Med&title=Protective+effect+of+3+beta-hydroxy-2,3-dihydrowithanolidee+F+against+CCl4+induced+hepatotoxicity&author=RD+Budhiraja&author=S+Sudhir&author=KN+Garg&author=B+Arora&volume=1&publication_year=1986&pages=28-29&pmid=3754641&
https://pubmed.ncbi.nlm.nih.gov/15234762
https://scholar.google.com/scholar_lookup?journal=J+Ethnopharmacol&title=Hypoglycemic+activity+of+Withania+coagulans+Dunal+in+streptozotocin+induced+diabetic+rats&author=S+Hemlatha&author=AK+Wahi&author=PN+Singh&author=JPN+Chansouria&volume=93&publication_year=2004&pages=261-264&pmid=15234762&
https://pubmed.ncbi.nlm.nih.gov/18952419
https://scholar.google.com/scholar_lookup?journal=Bioorg+Med+Chem+Lett&title=Coagulanolide,+a+withanolide+from+Withania+coagulans+fruits+and+antihyperglycemic+activity&author=R+Maurya&author=+Akanksha&author=+Jayendra&author=AB+Singh&author=AK+Srivastava&volume=18&publication_year=2008&pages=6534-6537&pmid=18952419&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3453475/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3453475/
https://pubmed.ncbi.nlm.nih.gov/23105813
https://scholar.google.com/scholar_lookup?journal=Indian+J+Clin+Biochem&title=Antidiabetic+effect+of+Withania+coagulans+in+experimental+rats&author=D+Jaiswal&author=PK+Rai&author=G+Watal&volume=24&publication_year=2009&pages=88-93&
https://scholar.google.com/scholar_lookup?journal=J+Food+Biochem&title=Hypoglycemic+and+antidiabetic+effects+of+Withania+coagulans+fruit+ethanolic+extract+in+normal+and+streptozotocin-induced+diabetic+rats&author=D+Jaiswal&author=PK+Rai&author=G+Watal&volume=34&publication_year=2010&pages=764-778&
https://scholar.google.com/scholar_lookup?journal=J+Food+Biochem&title=Hypoglycemic+and+antidiabetic+effects+of+Withania+coagulans+fruit+ethanolic+extract+in+normal+and+streptozotocin-induced+diabetic+rats&author=D+Jaiswal&author=PK+Rai&author=G+Watal&volume=34&publication_year=2010&pages=764-778&

and antihyperlipidaemic effect of poly-
constituents, in aqueous and chloroform
extracts, of Withania coagulans Dunal in
experimental type 2 diabetes mellitus in
rats. Hum Exp Toxicol. 2010;29:653—
658. [PubMed] [Google Scholar]

20) Masiello P. Broca C. Gross R, et al.
Experimental NIDDM: development of a
new model in adult rats administered
streptozotocin and
nicotinamide. Diabetes. 1998;47:224—
229. [PubMed] [Google Scholar]

21) Nakamura T. Terajima T. Ogata T, et al.
Establishment and  pathophysiology
characterization of type 2 diabetic mouse
model produced by streptozotocin and
nicotinamide. Biol Pharm
Bull. 2006;29:1167—

1174. [PubMed] [Google Scholar]

22) Harbone JB. Phytochemical Methods—A
Guide to Modern Techniques of Plant
Analysis. 2nd. Chapman and Hall;
London: 1985. pp. 84-274.[Google
Scholar]

23) Ayoola GA. Coker HAB. Adesegun SA, et
al.  Phytochemical  screening  and
antioxidant activities of some selected
medicinal plants used for malaria therapy
in southwestern Nigeria. Trop J Pharm
Res. 2008;7:1019-1024. [Google Scholar]

24) Vialettes B. Vovan L. Simon MC.
Lassmann V. Altomare E. Vague P.
Kinetics of fast haemoglobin in diabetic
rats. Diabetologia. 1982;22:264—

268. [PubMed] [Google Scholar]

25) Shukla R. Anand K. Prabhu KM. Murthy
PS. Hypoglycaemic effect of the water
extract of Ficus bengalensis in alloxan
recovered, mildly diabetic and severely
diabetic rabbits. Int J Diabetes Dev
Ctries. 1994;14:78-81. [Google Scholar]

26) Goldstein DE. Little RR. Wiedmeyer HM.
England JD. McKenzie EM. Glycated
hemoglobin: methodologies and clinical
applications. Clin ~ Chem. 1986;32:B64—
B70. [PubMed] [Google Scholar]

27) Good CA. Kramer H. Somogyi M. The
determination of glycogen.J Biol

——

B ritish Journal of Bio-Medical Research Vol.07, Issue 02, Pg.2092 - 2100, March - April 2023 g

Chem. 1933;100:485-498. [Google
Scholar]

28) Carroll NV. Longley RW. Roe JH. The
determination of glycogen in liver and
muscle by use of anthrone reagent. J Biol
Chem. 1996;220:583—

593. [PubMed] [Google Scholar]

29) Porter EV. Chassey BM. Glucokinase
from  Streptococcus  mutans. Methods
Enzymol. 1982;90:25—

30. [PubMed] [Google Scholar]

30) Racker E. Spectrophotometric
measurement  of  hexokinase  and
phosphohexokinase  activity. J  Biol
Chem. 1947;167:843—

854. [PubMed] [Google Scholar]

31) Harper AE. Measurement of enzyme
activity:  glucose-6-phosphatase. In:
Bergmeyer HU, editor. Methods  of
Enzymatic  Analysis. Academic  Press;
New York: 1965. pp. 788-795. [Google
Scholar]

32) Fuhlendroff J. Rorsman P. Kofod H, et al.
Stimulation of insulin release by
repaglinide and glibenclamide involves
both common and distinct
processes. Diabetes. 1998;47:345—

351. [PubMed] [Google Scholar]

33) Schmid-Antomarchi H. De Weille J.
Fosset M. Lazdunski M. The antidiabetic
sulphonylurea glibenclamide is a potent
blocker of the ATP-modulated K* channel
ininsulin secreting cells. Biochem Biophys
Res Commun. 1987;146:21—
25. [PubMed] [Google Scholar]

34) Peter AL. Davidson MB. Schriger DL.
Hasseblad V. Meta Analysis Research
Group on the Diagnosis of Diabetes using
Glycosylated Hemoglobin Levels: A
clinical approach for the diagnosis of
diabetes mellitus: an analysis using
glycosylated hemoglobin
levels. JAMA. 1996;276:1246—

1252. [PubMed] [Google Scholar]

35) Grover JK. Vats V. Rathi SS.
Antihyperglycemic effect of Eugenia
jambolana and Tinospora cordifolia in
experimental diabetes and their effects on

'


https://pubmed.ncbi.nlm.nih.gov/20068014
https://scholar.google.com/scholar_lookup?journal=Hum+Exp+Toxicol&title=Antihyperglycaemic+and+antihyperlipidaemic+effect+of+poly-constituents,+in+aqueous+and+chloroform+extracts,+of+Withania+coagulans+Dunal+in+experimental+type+2+diabetes+mellitus+in+rats&author=Q+Hoda&author=S+Ahmad&author=M+Akhtar&author=AK+Najmi&author=KK+Pillai&volume=29&publication_year=2010&pages=653-658&pmid=20068014&
https://pubmed.ncbi.nlm.nih.gov/9519717
https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Experimental+NIDDM:+development+of+a+new+model+in+adult+rats+administered+streptozotocin+and+nicotinamide&author=P+Masiello&author=C+Broca&author=R+Gross&volume=47&publication_year=1998&pages=224-229&pmid=9519717&
https://pubmed.ncbi.nlm.nih.gov/16755011
https://scholar.google.com/scholar_lookup?journal=Biol+Pharm+Bull&title=Establishment+and+pathophysiology+characterization+of+type+2+diabetic+mouse+model+produced+by+streptozotocin+and+nicotinamide&author=T+Nakamura&author=T+Terajima&author=T+Ogata&volume=29&publication_year=2006&pages=1167-1174&pmid=16755011&
https://scholar.google.com/scholar_lookup?title=Phytochemical+Methods%E2%80%94A+Guide+to+Modern+Techniques+of+Plant+Analysis&author=JB+Harbone&publication_year=1985&
https://scholar.google.com/scholar_lookup?title=Phytochemical+Methods%E2%80%94A+Guide+to+Modern+Techniques+of+Plant+Analysis&author=JB+Harbone&publication_year=1985&
https://scholar.google.com/scholar_lookup?journal=Trop+J+Pharm+Res&title=Phytochemical+screening+and+antioxidant+activities+of+some+selected+medicinal+plants+used+for+malaria+therapy+in+southwestern+Nigeria&author=GA+Ayoola&author=HAB+Coker&author=SA+Adesegun&volume=7&publication_year=2008&pages=1019-1024&
https://pubmed.ncbi.nlm.nih.gov/6807735
https://scholar.google.com/scholar_lookup?journal=Diabetologia&title=Kinetics+of+fast+haemoglobin+in+diabetic+rats&author=B+Vialettes&author=L+Vovan&author=MC+Simon&author=V+Lassmann&author=E+Altomare&volume=22&publication_year=1982&pages=264-268&pmid=6807735&
https://scholar.google.com/scholar_lookup?journal=Int+J+Diabetes+Dev+Ctries&title=Hypoglycaemic+effect+of+the+water+extract+of+Ficus+bengalensis+in+alloxan+recovered,+mildly+diabetic+and+severely+diabetic+rabbits&author=R+Shukla&author=K+Anand&author=KM+Prabhu&author=PS+Murthy&volume=14&publication_year=1994&pages=78-81&
https://pubmed.ncbi.nlm.nih.gov/3530542
https://scholar.google.com/scholar_lookup?journal=Clin+Chem&title=Glycated+hemoglobin:+methodologies+and+clinical+applications&author=DE+Goldstein&author=RR+Little&author=HM+Wiedmeyer&author=JD+England&author=EM+McKenzie&volume=32&publication_year=1986&pages=B64-B70&pmid=3530542&
https://scholar.google.com/scholar_lookup?journal=J+Biol+Chem&title=The+determination+of+glycogen&author=CA+Good&author=H+Kramer&author=M+Somogyi&volume=100&publication_year=1933&pages=485-498&
https://scholar.google.com/scholar_lookup?journal=J+Biol+Chem&title=The+determination+of+glycogen&author=CA+Good&author=H+Kramer&author=M+Somogyi&volume=100&publication_year=1933&pages=485-498&
https://pubmed.ncbi.nlm.nih.gov/13331917
https://scholar.google.com/scholar_lookup?journal=J+Biol+Chem&title=The+determination+of+glycogen+in+liver+and+muscle+by+use+of+anthrone+reagent&author=NV+Carroll&author=RW+Longley&author=JH+Roe&volume=220&publication_year=1996&pages=583-593&pmid=13331917&
https://pubmed.ncbi.nlm.nih.gov/7154950
https://scholar.google.com/scholar_lookup?journal=Methods+Enzymol&title=Glucokinase+from+Streptococcus+mutans&author=EV+Porter&author=BM+Chassey&volume=90&publication_year=1982&pages=25-30&pmid=7154950&
https://pubmed.ncbi.nlm.nih.gov/20287918
https://scholar.google.com/scholar_lookup?journal=J+Biol+Chem&title=Spectrophotometric+measurement+of+hexokinase+and+phosphohexokinase+activity&author=E+Racker&volume=167&publication_year=1947&pages=843-854&pmid=20287918&
https://scholar.google.com/scholar_lookup?title=Methods+of+Enzymatic+Analysis&author=AE+Harper&publication_year=1965&
https://scholar.google.com/scholar_lookup?title=Methods+of+Enzymatic+Analysis&author=AE+Harper&publication_year=1965&
https://pubmed.ncbi.nlm.nih.gov/9519738
https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Stimulation+of+insulin+release+by+repaglinide+and+glibenclamide+involves+both+common+and+distinct+processes&author=J+Fuhlendroff&author=P+Rorsman&author=H+Kofod&volume=47&publication_year=1998&pages=345-351&pmid=9519738&
https://pubmed.ncbi.nlm.nih.gov/2440431
https://scholar.google.com/scholar_lookup?journal=Biochem+Biophys+Res+Commun&title=The+antidiabetic+sulphonylurea+glibenclamide+is+a+potent+blocker+of+the+ATP-modulated+K++channel+in+insulin+secreting+cells&author=H+Schmid-Antomarchi&author=J+De+Weille&author=M+Fosset&author=M+Lazdunski&volume=146&publication_year=1987&pages=21-25&pmid=2440431&
https://pubmed.ncbi.nlm.nih.gov/8849753
https://scholar.google.com/scholar_lookup?journal=JAMA&title=Meta+Analysis+Research+Group+on+the+Diagnosis+of+Diabetes+using+Glycosylated+Hemoglobin+Levels:+A+clinical+approach+for+the+diagnosis+of+diabetes+mellitus:+an+analysis+using+glycosylated+hemoglobin+levels&author=AL+Peter&author=MB+Davidson&author=DL+Schriger&author=V+Hasseblad&volume=276&publication_year=1996&pages=1246-1252&pmid=8849753&

key metabolic enzymes involved in
carbohydrate metabolism. J
Ethnopharmacol. 2000;73:461—
470. [PubMed] [Google Scholar]

36) Sochor M. Kunjara S. Baquer NZ. McLean
P. Regulation of glucose metabolism in
livers and kidneys of NOD
mice. Diabetes. 1991;40:1467—

1471. [PubMed] [Google Scholar]

37) Murray RK. Granner DK. Mayes PA.
Rodwell VW. Harper's
Biochemistry. 25th. Appleton and Lange;
Stamford, CT: 2000. pp. 610-
617. [Google Scholar]

38) Weber G. Singhal RL. Srivastava SK.
Insulin: suppressor of biosynthesis of
hepatic  gluconeogenic enzymes. Proc
Natl Acad Sci  USA. 1965;53:96—
104. [PMC free
article] [PubMed] [Google Scholar]

39) Habibuddin M. Daghriri HA. Humaira T.
Qahtani MSA. Hefzi AAH. Antidiabetic
effect of alcoholic extract of Caralluma
sinaica L on streptozotocin induced
diabetic rabbits. J
Ethnopharmacol. 2008;117:215—

220. [PubMed] [Google Scholar]

40) Aiston S. Andersen B. Agius L. Glucose 6-
phosphate regulates hepatic
glycogenolysis through inactivation of
phosphorylase. Diabetes. 2003;52:1333—
1339. [PubMed] [Google Scholar]

41) Malti R. Jana D. Das UK. Ghosh D.
Antidiabetic effect of aqueous extract of
seed of Tamarindus indica in
streptozotocin-induced diabetic rats. J
Ethnopharmacol. 2004;92:85—

91. [PubMed] [Google Scholar]

42) Mukherjee PK. Maiti K. Mukherjee K.
Houghton PJ. Leads from Indian
medicinal plants with hypoglycemic
potentials. J
Ethnopharmacol. 2006;106:1—

28. [PubMed] [Google Scholar]

43) Hii CST. Howell SL. Effects of flavonoids
on insulin secretion and Ca?* handling in
rat islets of Langerhans. J

——

B ritish Journal of Bio-Medical Research Vol.07, Issue 02, Pg.2092 - 2100, March - April 2023 g

Endocrinol. 1985;107:18. [PubMed] [Goo
gle Scholar]

44) Sharma B. Balomajumder C. Roy P.
Hypoglycemic and hypolipidemic effects
of flavonoid-rich extract from Eugenia
jambolana seeds on streptozotocin-
induced diabetic rats. Food
Chem. 2008;46:2376—

2383. [PubMed] [Google Scholar]

45) Hanhineva K. Térronen R. Bondia-Pons I,
et al. Impact of dietary polyphenols on
carbohydrate metabolism. Int J Mol
Sci. 2010;11:1365-1402. [PMC free
article] [PubMed] [Google Scholar]

46) Cazarolli LH. Zanatta L. Alberton EH, et
al. Cellular and molecular mechanism of
action in glucose homeostasis. Rev Med
Chem. 2008;8:1032—

1038. [PubMed] [Google Scholar]
Volume 1850, Issue 1,January 2015,
Pages 51-61

47) The mechanism of action of ursolic acid as
insulin secretagogue and insulinomimetic
is mediated by cross-talk between calcium
and kinase to regulate glucose balance

48) Author links open overlay panel Allisson
Jhonatan  GomesCastro®Marisa  Jadna
SilvaFrederico®Luisa
HelenaCazarolli"Camila
PiresMendes®Lizandra
CzermainskiBretanha°Eder
CarlosSchmidt?Zenilda
LauritaBouzon®Veronica Aicelesde
Medeiros Pinto®Cristianeda Fonte
Ramos*Moacir GeraldoPizzolattiFatima
Regina Mena BarretoSilva®

49) S.M. Jang, S.T. Yee, J. Choi, M.S. Choi,
G.M. Do, S.M. Jeon, J. Yeo, M.J. Kim, K
.I. Seo, M.K. Lee Ursolic acid enhances
the cellular immune system and pancreatic
beta-cell function in streptozotocin-
induced diabetic mice fed a high-fat
dietint. Immunopharmacol., 9 (2009),
pp. 113-119

50) Z.H. Wang, C.C. Hsu, C.N. Huang, M.C.
Yin Anti-glycative effects of oleanolic
acid and ursolic acid in kidney of diabetic

'


https://pubmed.ncbi.nlm.nih.gov/11091000
https://scholar.google.com/scholar_lookup?journal=J+Ethnopharmacol&title=Antihyperglycemic+effect+of+Eugenia+jambolana+and+Tinospora+cordifolia+in+experimental+diabetes+and+their+effects+on+key+metabolic+enzymes+involved+in+carbohydrate+metabolism&author=JK+Grover&author=V+Vats&author=SS+Rathi&volume=73&publication_year=2000&pages=461-470&pmid=11091000&
https://pubmed.ncbi.nlm.nih.gov/1834502
https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Regulation+of+glucose+metabolism+in+livers+and+kidneys+of+NOD+mice&author=M+Sochor&author=S+Kunjara&author=NZ+Baquer&author=P+McLean&volume=40&publication_year=1991&pages=1467-1471&pmid=1834502&
https://scholar.google.com/scholar_lookup?title=Harper%27s+Biochemistry&author=RK+Murray&author=DK+Granner&author=PA+Mayes&author=VW+Rodwell&publication_year=2000&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC219440/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC219440/
https://pubmed.ncbi.nlm.nih.gov/14283211
https://scholar.google.com/scholar_lookup?journal=Proc+Natl+Acad+Sci+USA&title=Insulin:+suppressor+of+biosynthesis+of+hepatic+gluconeogenic+enzymes&author=G+Weber&author=RL+Singhal&author=SK+Srivastava&volume=53&publication_year=1965&pages=96-104&pmid=14283211&
https://pubmed.ncbi.nlm.nih.gov/18359177
https://scholar.google.com/scholar_lookup?journal=J+Ethnopharmacol&title=Antidiabetic+effect+of+alcoholic+extract+of+Caralluma+sinaica+L+on+streptozotocin+induced+diabetic+rabbits&author=M+Habibuddin&author=HA+Daghriri&author=T+Humaira&author=MSA+Qahtani&author=AAH+Hefzi&volume=117&publication_year=2008&pages=215-220&pmid=18359177&
https://pubmed.ncbi.nlm.nih.gov/12765941
https://scholar.google.com/scholar_lookup?journal=Diabetes&title=Glucose+6-phosphate+regulates+hepatic+glycogenolysis+through+inactivation+of+phosphorylase&author=S+Aiston&author=B+Andersen&author=L+Agius&volume=52&publication_year=2003&pages=1333-1339&pmid=12765941&
https://pubmed.ncbi.nlm.nih.gov/15099853
https://scholar.google.com/scholar_lookup?journal=J+Ethnopharmacol&title=Antidiabetic+effect+of+aqueous+extract+of+seed+of+Tamarindus+indica+in+streptozotocin-induced+diabetic+rats&author=R+Malti&author=D+Jana&author=UK+Das&author=D+Ghosh&volume=92&publication_year=2004&pages=85-91&pmid=15099853&
https://pubmed.ncbi.nlm.nih.gov/16678368
https://scholar.google.com/scholar_lookup?journal=J+Ethnopharmacol&title=Leads+from+Indian+medicinal+plants+with+hypoglycemic+potentials&author=PK+Mukherjee&author=K+Maiti&author=K+Mukherjee&author=PJ+Houghton&volume=106&publication_year=2006&pages=1-28&pmid=16678368&
https://pubmed.ncbi.nlm.nih.gov/3900267
https://scholar.google.com/scholar_lookup?journal=J+Endocrinol&title=Effects+of+flavonoids+on+insulin+secretion+and+Ca2++handling+in+rat+islets+of+Langerhans&author=CST+Hii&author=SL+Howell&volume=107&publication_year=1985&pages=1-8&pmid=3900267&
https://scholar.google.com/scholar_lookup?journal=J+Endocrinol&title=Effects+of+flavonoids+on+insulin+secretion+and+Ca2++handling+in+rat+islets+of+Langerhans&author=CST+Hii&author=SL+Howell&volume=107&publication_year=1985&pages=1-8&pmid=3900267&
https://pubmed.ncbi.nlm.nih.gov/18474411
https://scholar.google.com/scholar_lookup?journal=Food+Chem&title=Hypoglycemic+and+hypolipidemic+effects+of+flavonoid-rich+extract+from+Eugenia+jambolana+seeds+on+streptozotocin-induced+diabetic+rats&author=B+Sharma&author=C+Balomajumder&author=P+Roy&volume=46&publication_year=2008&pages=2376-2383&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2871121/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2871121/
https://pubmed.ncbi.nlm.nih.gov/20480025
https://scholar.google.com/scholar_lookup?journal=Int+J+Mol+Sci&title=Impact+of+dietary+polyphenols+on+carbohydrate+metabolism&author=K+Hanhineva&author=R+T%C3%B6rr%C3%B6nen&author=I+Bondia-Pons&volume=11&publication_year=2010&pages=1365-1402&pmid=20480025&
https://pubmed.ncbi.nlm.nih.gov/18782055
https://scholar.google.com/scholar_lookup?journal=Rev+Med+Chem&title=Cellular+and+molecular+mechanism+of+action+in+glucose+homeostasis&author=LH+Cazarolli&author=L+Zanatta&author=EH+Alberton&volume=8&publication_year=2008&pages=1032-1038&
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!
https://www.sciencedirect.com/science/article/pii/S0304416514003377#!

B ritish Journal of Bio-Medical Research Vol.07, Issue 02, Pg.2092 - 2100, March - April 2023 g

mice Eur. J. Pharmacol., 628 (2010), CrossRefView Record in ScopusGoogle
pp. 255-260 Scholar
51) M.F. Azevedo, C. Camsari, C.M. S§, C.F. 52) S.M. Jang, M.J. Kim, M.S. Choi, E.Y. K

Lima, M. Fernandes-Ferreira, C. Pereira- won, M.K. Lee Inhibitory effects of
Wilson Ursolic acid and luteolin-7- ursolic acid on hepatic polyol pathway and
glucoside improve lipid profiles and glucose production in streptozotocin-
increase liver glycogen content through induced diabetic mice
glycogen synthase kinase-3 Phytother. Metabolism, 59 (2010), pp. 512-519

Res., 24 (Suppl. 2) (2010), pp. S220-S22

How to cite this article:

Mukeh H. Shukla, Karishma Doshi Anti Diabetic Prolific Drug Discovery Br J Bio Med Res, Vol.07, Issue 02,
Pg.2092 - 2100, March - April 2023. ISSN:2456-9739 Cross Ref DOI : https://doi.org/10.24942/bjbmr.2022.1042
Source of Support: Nil Conflict of Interest: None

Your next submission with British Journal of BioMedical Research will reach you the below
assets

o Quality Editorial service

N 17
o Swift Peer Review &9 \' , ’C,(
» E-prints Service § &a‘
v

S
» Manuscript Podcast for convenient understanding 5

 Global attainment for your research = / o
o Manuscript accessibility in different formats % / \\Q
(Pdf, E-pub, Full Text) .

o Unceasing customer service
» Immediate, unrestricted online access
 Global archiving of articles

Track the below URL for one-step submission

https://bjbmr.org/manuscript-submission/

2100

——
| —


https://doi.org/10.1002/ptr.3118
https://doi.org/10.1002/ptr.3118
https://scholar.google.com/scholar_lookup?title=Ursolic%20acid%20and%20luteolin-7-glucoside%20improve%20lipid%20profiles%20and%20increase%20liver%20glycogen%20content%20through%20glycogen%20synthase%20kinase-3&publication_year=2010&author=M.F.%20Azevedo&author=C.%20Camsari&author=C.M.%20S%C3%A1&author=C.F.%20Lima&author=M.%20Fernandes-Ferreira&author=C.%20Pereira-Wilson
https://scholar.google.com/scholar_lookup?title=Ursolic%20acid%20and%20luteolin-7-glucoside%20improve%20lipid%20profiles%20and%20increase%20liver%20glycogen%20content%20through%20glycogen%20synthase%20kinase-3&publication_year=2010&author=M.F.%20Azevedo&author=C.%20Camsari&author=C.M.%20S%C3%A1&author=C.F.%20Lima&author=M.%20Fernandes-Ferreira&author=C.%20Pereira-Wilson
http://www.britishbiomedicine.com/
https://bjbmr.org/manuscript-submission/

