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Alcohol production, muscle contraction, diabetes and cancers are 
some of the ancient curiosities of thinkers from prehistoric times. 
Present models of intermediary metabolism were developed in 
the first half of 20th century through in vitro studies based on 
thermodynamic equilibria of individual enzymes modulating 
the metabolite fluxes. The putative assumptions of the pathways 
introduced a bias towards bioenergetic theories dominated 
in designing the present metabolic pathways. Present models 
of glycolysis were formulated based on Top-down models, 
suggesting the breakdown of glucose to hexose diphosphate, 
which is split to pglyceraldehyde-3phosphate and in a series of 
reverse fluxes converges on phosphoenolpyruvate (PEP). Pyruvate 
kinase transfers phosphate to ATP and produces pyruvate. The 
models depict respiration oxidizes nutrients in mitochondria to 
produce energy (ATP). Physiologically active cells depend on 
cytoplasmic pyruvate kinase (PK) for ATP and reduce pyruvate 
to lactate. In this talk I present a review of three centuries of 
literature on respiratory physiology, muscle metabolism, propose 
that oxidative stress induces sestrins, which inhibit mTORC1, 
activate AMPK, autophagy, unfolded protein response, asparagine 
synthesis, and lipolysis. Stressed-out cells transform to pluripotent 
stem cells (PSCs), enter hypoxic microenvironment. TGFB1 
deposits collagen but inhibits 4F2HC. PSCs secrete metallo 
proteases (MMPs), hydrolyze collagen. cAMP induced phosphate 
uptake hydrolyses intracellular glycogen to ribose phosphate. 
Fructose metabolites inhibit glucose uptake. HIF1 stabilizes 
fructose1,6-bisphosphate (HDP1; Harden ester) and promotes 
fermentation. Glycerolipids, and phosphoglycerate kinase1 
(PGK1) promote ATP, phosphoribosyl pyrophosphate (PRPP) 
synthesis. TP53 induced glycolysis and apoptosis regulator 
(TIGAR) dephosphorylates HDP1 to fructose-6posphate (Fr6P). 
Glutamine uptake through neutral amino acid transporters drives 
Fr6P into glycosylation pathway, which activates the uptake of 
essential amino acids (EAA) and nucleotide synthesis. TP53 

induced GLS2, hydrolyses glutamine and promotes glutathione 
biosynthesis, while synthesis of cytochrome oxidase (SCO2) 
promotes O2 uptake. Cyanide resistant respiration oxidizes fats, 
EAA, Coenzyme-Q, ketone bodies in peroxisomes. Arginine 
metabolism and pyrimidine synthesis promote citrulline synthesis, 
which inhibits enolase. Phosphoglycerate mutase (PGAM) inhibits 
PPP and ribose synthesis. Fumarate acts as the terminal electron 
acceptor in anaerobic metabolism. Lactate synthesis/entry into 
cells activates thermogenesis, and pyruvate metabolism. Pyruvate 
metabolism is controlled by three enzymes, pyruvate kinase, 
pyruvate carboxylation, and pyruvate aminotransferase. Phosphate 
activated glutamine metabolism controls mitochondrial respiration 
and cell differentiation. ATP export into microenvironment 
activates the cross talk between PSCs and myeloid cells regulates 
angiogenesis, myelination, and cell death/ survival pathways. 

Keywords: EMT, microenvironment, phosphate, fructose, HIF1, 
TIGAR, lactate shuttles, mitochondria, Oxidative regenerative 
metabolism.

Biography:

Date of Birth 15th August 1946: MSc (1970) Osmania University 
Hyderabad. MPhil (1979) SV University Tirupathy, Ph D (1982) 
Katiya University Warangal. Faculty member; CKM College 
(1970-1980), Kakatiya University, Warangal (1980-2006)> retired 
as Prifessor &Head Dept Of Zoology. Areas of teaching: Cell 
biology, Cellular biochemistry, Enzymology. Areas of research, 
protein and enzyme polymorphisms, focus on LDH isozymes, 
Esterase species specific polymorphisms and in embryonic 
development, Developmental alterations in crabs and insects. Post 
Retirement (2006-2013): Visiting Professor, Hyderabad Central 
University, NIPER Hyderabad, Adjunct professor CRRAO 
AIMASCS; Consultant Scientist: Cell Works Bangaluru

Reappraisal of the metabolic models in diabetes-A review of the origin of the 
present bioenergetic models, ignored reports and biases by in vitro models.

Lakshmipathi Vadlakonda
Kakatiya University, India

Received: 06-05-2022 | Accepted: 11-05-2022 | Published: 15-08-2022

Page 04

https://worldendocrinology.endocrineconferences.com/2022
https://worldendocrinology.endocrineconferences.com/2022
https://worldendocrinology.endocrineconferences.com/2022/abstract-submission.php
https://worldendocrinology.endocrineconferences.com/2022/registration.php
https://worldendocrinology.endocrineconferences.com/2022/registration.php


Journal of Obesity & Weight Loss Therapy 

Journal of Obesity & Weight Loss Therapy
ISSN: 2165-7904

Diabetes and Endocrinology
4th World Congress on 

Diabetes & Endochrinology 2022

conferenceseries.com

July 28-29, 2022

Webinar

References: 

Fletcher WM. Lactic acid in amphibian muscle. J Physiol. 1907 
Mar 27;35(4):247-309. doi: 10.1113/jphysiol.1907.sp001194. 
PMID: 16992858; PMCID: PMC1465827.

Fletcher and Hopkins (1917). Croonian lecture: The respiratory 
process in muscle and the nature of muscular motion. Proc Roy. 
Soc. B. https://doi. org/10.1098/rspb.1917.0005 

Fell DA. Enzymes, metabolites and fluxes. J Exp Bot. 2005 
Jan;56(410):267-72. doi: 10.1093/jxb/eri011. Epub 2004 Nov 15. 
PMID: 15545297.

Noakes TD, St Clair Gibson A. Logical limitations to the 
"catastrophe" models of fatigue during exercise in humans. 
Br J Sports Med. 2004 Oct;38(5):648-9. doi: 10.1136/
bjsm.2003.009761. PMID: 15388560; PMCID: PMC1724943.

Mullen AR, DeBerardinis RJ. Genetically-defined metabolic 
reprogramming in cancer. Trends Endocrinol Metab. 2012 
Nov;23(11):552-9. doi: 10.1016/j.tem.2012.06.009. Epub 2012 
Jul 31. PMID: 22858391; PMCID: PMC3466334.

García-Contreras R, Vos P, Westerhoff HV, Boogerd FC. Why in 
vivo may not equal in vitro - new effectors revealed by 

measurement of enzymatic activities under the same in vivo-
like assay conditions. FEBS J. 2012 Nov;279(22):4145-59. doi: 
10.1111/febs.12007. Epub 2012 Oct 12. PMID: 22978366.

Liu J, Zhang C, Wu H, Sun XX, Li Y, Huang S, Yue X, Lu 
SE, Shen Z, Su X, White E, Haffty BG, Hu W, Feng Z. Parkin 
ubiquitinates phosphoglycerate dehydrogenase to suppress 
serine synthesis and tumor progression. J Clin Invest. 2020 Jun 
1;130(6):3253-3269. doi: 10.1172/JCI132876. PMID: 32478681; 
PMCID: PMC7260041.

Otto Meyerhof(1945). THE ORIGIN OF THE REACTION 
OF HARDEN AND YOUNG IN CELL-FREE ALCOHOLIC 
FERMENTATION, Journal of Biological Chemistry,Volume 
157, Issue 1,1945, Pages 105-119,ISSN 0021-9258, https://doi.
org/10.1016/S0021-9258(17)41631-0

Vadlakonda L, Indracanti M, Kalangi SK, Gayatri BM, Naidu 
NG, Reddy ABM. The Role of Pi, Glutamine and the Essential 
Amino Acids in Modulating the Metabolism in Diabetes and 
Cancer. J Diabetes Metab Disord. 2020 Aug 19;19(2):1731-1775. 
doi: 10.1007/s40200-020-00566-5. PMID: 33520860; PMCID: 
PMC7843791.

Page 05

Received: 06-05-2022 | Accepted: 11-05-2022 | Published: 15-08-2022


