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Abstract

Insulin is a hormone secreted by the pancreas, and serves to regulate blood sugar and the metabolism of
carbohydrates and fats in the body. It is a protein that promotes the uptake of glucose from the blood into the body's
cells, where it is converted into energy for the body. Glucose is the sugar into which carbohydrate-containing foods
are broken down during digestion. Insulin also enables excess glucose to be stored in the muscles and liver and
regulates the synthesis of new sugar that enters the bloodstream from the liver. If there is no insulin at all or if it is
too little, sugar cannot reach the body's cells at all, or only partially. The rest of the sugar stays in the blood, which
can be measured. The normal blood sugar concentration is 3.75 - 6.0 mmol/L.
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Introduction

Insulin is a 51 amino acid peptide hormone that comprises
of two chains (A and B) connected by a match of disulfide
bonds [1]. The A (21 amino acids) and B (30 amino acids)
chains of insulin are connected by an interceding grouping
of amino acids known as the interfacing peptide (c-peptide).
The quality that encodes human insulin produces an mMRNA
transcript that is translated into a expansive 110 amino acid
polypeptide arrangement known as preproinsulin.
Preproinsulin at that point experiences encourage preparing
in the lumen of the unpleasant endoplasmic reticulum to
create proinsulin. Proinsulin is at that point carried into the
Golgi device, where it is hence cleaved into the local insulin
peptide and c-peptide. Along with these items of proinsulin
handling, amylin and other middle peptides are bundled into
secretory granules by the pancreatic beta cell.

Circadian Clock

Circadian clocks control thousands of qualities, which
eventually create rhythms in signaling pathways, digestion
system, tissue physiology and behavior [2]. In spite of the

fact that cadenced translation plays a basic part in producing
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these musical quality expression designs, later prove has
appeared that post-transcriptional instruments are too
important.

Circadian clocks direct and arrange rhythms in behavior,
physiology, organic chemistry and quality expression in
well evolved creatures, permitting creatures to synchronize
suitably to the natural light:dark cycles. The mammalian
circadian clock is composed of an intracellular input
component in  which interlocking transcriptional-
translational input circles produce the 24-h rhythms and
drive rhythms of 5-10% of qualities in a cell type-specific
way. This broad control over mRNA expression comes
about in rhythmicity of numerous cellular pathways,
counting numerous angles of digestion system.
Transformations that change the clock have wide negative
impacts on the living being, counting insulin resistance and
corpulence, a few sorts of cancer, cardiovascular infection
and rest and emotional clutters. Subsequently, an
understanding of the atomic instrument of clocks in well
evolved creatures is basic for the understanding and
treatment of human health.

The components of the central circadian clock are
transcriptional activators and repressors, and cyclic
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enactment and restraint drive the wavering that comprises
the pacemaker and creates the 24-h periodicity. In
expansion, these proteins drive rhythms in numerous other
gualities, through both coordinate and backhanded
transcriptional instruments. In spite of the fact that this
transcriptional control is a major donor to the coming about
rhythms in mRNA levels, a number of later thinks about
have illustrated that post-transcriptional direction moreover
must play an imperative part. For illustration, a huge percent
of cadenced mRNAs in liver do not have musical pre-RNAs
and, in mouse liver, nearly 50 % of the musical proteins do
not have musical steady-state mRNA levels. In addition,
circadian rhythms can exist in red blood cells void of cores.
Subsequently, administrative components past translation
can too drive musical physiology.

Glucose

In common, liver takes up glucose when the circulating
concentration is tall and discharges it when the blood level
is low [3]. Glucose transport into or out of hepatocytes
depends upon the tall capacity insulin-insensitive glucose
transporter, Glut 2. Since the development of glucose is
inactive, net take-up or discharge depends upon whether the
concentration of free glucose is higher in extracellular or
intracellular liquid. The intracellular concentration of free
glucose depends on the adjust between phosphorylation and
dephosphorylation of glucose. The two proteins that
catalyze phosphorylation are hexokinase, which has a tall
partiality for glucose and other 6-carbon sugars, and
glucokinase, which is particular for glucose. The motor
properties of glucokinase are such that phosphorylation
increments proportionately with glucose concentration over
the whole physiological extend. In expansion, glucokinase
action is regulated by glucose. When glucose concentrations
are low, much of the glucokinase is bound to an inhibitory
protein that sequesters it inside the core. An increment in
glucose concentration discharges glucokinase from its
inhibitor and permits it to move into the cytosol where
glucose phosphorylation can take place.

Phosphorylated glucose cannot pass over the hepatocyte
layer. Dephosphorylation of glucose requires the movement
of glucose-6-phosphatase. Insulin stifles blend of glucose-
6-phosphatase and increments amalgamation  of
glucokinase, subsequently diminishing net yield of glucose
whereas advancing net take-up. This reaction to insulin is
generally drowsy and contributes to long-term adjustment
or maybe than to minute-to-minute direction. The quick
impacts of insulin to stifle glucose discharge are applied in
a roundabout way through diminishing the accessibility of
glucose-6-phosphate, subsequently  starving the
phosphatase of substrate. Take-up and phosphorylation by
glucokinase is as it were one source of glucose-6-P.
Glucose-6-P is also created by glycogenolysis and
gluconeogenesis. Insulin not as it were hinders these forms,
but it moreover drives them in the inverse direction.
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Most of the hepatic activities of insulin are inverse to those
of glucagon, examined prior, and can be followed to
hindrance of cyclic AMP (Adenosine monophosphate)
aggregation. Quick activities of insulin generally depend on
changes in the phosphorylation state of chemicals as of now
show in hepatocytes. Insulin diminishes hepatic
concentrations of cyclic AMP by quickening its debasement
by cyclic AMP phosphodiesterase, and may too meddled
with cCAMP arrangement and maybe, enactment protein
kinase A. Insulin advances glycogen union and hinders
glycogen breakdown. These impacts are finished by the
combination of impedances with cyclic AMP-dependent
forms that drive these responses in the inverse heading;
hindrance of glycogen synthase kinase, which, like protein
kinase A, inactivates glycogen synthase; and by enactment
of the phosphatase that dephosphorylates both glycogen
synthase and phosphorylase. The net impact is that glucose-
6-P is consolidated into glycogen.

By bringing down cAMP concentrations, insulin diminishes
the breakdown and increments the arrangement of fructose-
2,6-phosphate, which powerfully fortifies
phosphofructokinase and advances the transformation of
glucose to pyruvate. Insulin influences a few chemicals in
the Pep substrate cycle and in so doing coordinates substrate
fl ow absent from gluconeogenesis and toward lipogenesis.
With alleviation of hindrance of pyruvate kinase, Pep
(phospho-enol pyruvate) can be changed over to pyruvate,
which at that point enters mitochondria. Insulin actuates the
mitochondrial pyruvate dehydrogenase protein complex
that catalyzes decarboxylation of pyruvate to acetyl CoA
(acetyl coenzyme A). Insulin also by implication quickens
this response by diminishing the hindrance forced on it by
greasy corrosive oxidation. Decarboxylation of pyruvate to
acetyl coenzyme A irreversibly evacuates these carbons
from the gluconeogenic pathway and makes them
accessible for greasy corrosive union. The circuitous handle
that exchanges acetyl carbons over the mitochondrial layer
to the cytoplasm, where lipogenesis happens, requires
condensation with oxaloacetate to shape citrate. Citrate is
transported to the cytosol and cleaved to discharge acetyl
CoA and oxaloacetate. It might be reviewed from prior
discourse that oxaloacetate is a vital middle in
gluconeogenesis and is changed over to Pep by Pep
carboxykinase. Insulin bars the stream of this lipogenic
substrate into the gluconeogenic pool by hindering
amalgamation of Pep carboxykinase. The as it were destiny
cleared out to cytosolic oxaloacetate is decarboxylation to
pyruvate.

Homeostasis

Glucose homeostasis depends on the activity of insulin and
a have of other counterregulatory hormones [1]. This fine-
tuned framework depends on the activity of hormones,
neural boosts, and other administrative cytokines working
together in different organs to control plasma glucose. In
reality, the pancreatic beta cell is vital in coordinating the
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ensemble of this complex homeostatic system.

During the fasting state, the relative diminish in insulin
levels comes about in the oxidation of greasy acids in fat
tissue, making greasy acids a essential source of vitality in
the fasting state. For case, the liver employments greasy
acids for gluconeogenesis amid a delayed quick. On the
opposite, the brain has mandatory glucose prerequisites,
which makes it fundamental to have elective sources of
vitality supply during a quick. The liver serves as a
profitable source of glucose during a delayed quick.
Glucagon is discharged by alpha cells of the pancreas
during fasting and advances hepatic gluconeogenesis and
glycogenolysis, hence keeping up plasma glucose
concentration inside a physiological range.

In differentiate, during the postprandial state, glucose
detecting by the pancreatic beta cell comes about in insulin
discharge. Insulin at that point applies its metabolic activity
through different forms, counting the restraint of hepatic
glucose  yield  (decreased  glycogenolysis  and
gluconeogenesis), the advancement of glucose take-up by
fringe tissues (muscle and adipose tissue), and a
diminishment in lipolysis (adipose tissue).

Skeletal Muscle

Skeletal muscle depends on glucose and free greasy acids
as vitality sources in the postprandial and fasting states,
individually [1].

Skeletal muscle serves as the essential location of glucose
take-up after ingestion of a supper (postprandial period),
with insulin being the essential hormone dependable for this
work. An increment in serum glucose after dinner
admissions is detected by pancreatic beta cells, which in this
way discharge insulin. Insulin at that point ties to the insulin
receptor (IR) and starts a signaling cascade that comes about
in the shipping of glucose transporter 4 (moreover known
as Glut 4) from the sarcoplasm to the plasma layer of
skeletal muscle through a handle of exocytosis. GLUT-4 at
that point intervenes glucose take-up by the skeletal muscle.

When glucose enters the myocyte of skeletal muscles, it is
phosphorylated by the hexokinase protein to glucose-6-
phosphate, which can be channeled into either glycogen
amalgamation (and capacity) or utilized in the glycolytic
pathway. A significant sum of glucose entering the
glycolytic pathway is oxidized to deliver vitality, with as it
were 10% being channeled into lactate production.

On the other hand, during the fasting state, generally low
insulin levels impede the regular anti-lipolytic activity of
insulin in white adipose tissue. Thus, expanded lipolysis in
white adipose tissue comes about in the generation of greasy
acids. These free greasy acids ended up the essential source
of fuel for skeletal muscle.

Also, during fasting, the liver serves as the primary source
of endogenous glucose generation. This permits cells that
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can as it were utilize glucose as a essential source of vitality,
such as neurons, red blood cells, and renal medulla cells, to
work ideally. The liver accomplishes this objective by
expanding glycogenolysis, gluconeogenesis, and glycogen
amalgamation in the postabsorptive period.

Fracture

The fracture in T2D (type 2 diabetes) is a multifactorial
process [4]. First, patients with T2D have a higher risk of
falls. T2D-related complications such as retinopathy,
neuropathy, or sarcopenia impair vision and balance. The
risk of hypoglycemia with insulin use is a strong risk factor
for fall and fracture. Often, patients with T2D tend to be
older and have other underlying comorbidities such as
hypertension, congestive heart failure, and cerebral vascular
disease, which directly or indirectly increase the risk of fall.

Importantly, the fracture risk is still high even with the
adjustment for fall risk, which suggests impaired bone
integrity in T2D. Bone mineral density by DXA (dual-
energy X-ray absorptiometry) is typically elevated in T2D;
thus factors that DXA does not capture are thought to
increase diabetic bone fragility. For example, chronic
hyperglycemia and insulin resistance, hallmarks of T2D,
negatively impact skeletal health. Advanced glycation end
product (AGE) accumulation such as pentosidine in skeletal
tissue is associated with an increased propensity of fracture.
AGEs form cross-links that increase the stiffness of bone
collagen, thus reducing its ability to absorb stress, and
impair osteoblast and osteoclast function. In T2D patients,
urine pentosidine levels predicted the incidence of clinical
fractures, and higher skin AGEs, measured by skin
autofluorescence (SAF), were associated with lower bone
material strength, a measure of resistance to microfractures.
Another key determinant of bone quality that is affected in
T2D is bone turnover. Both bone formation markers
(procollagen type | amino-terminal pro-peptide (P1NP) and
osteocalcin (OCN)) and the bone resorption marker (C-
terminal telopeptide (CTx)) were suppressed in T2D
subjects as compared to controls. Sclerostin, a strong
inhibitor of bone formation, was upregulated in the skeletal
tissue of T2D patients. Histomorphometric analysis with
tetracycline  double-labeling  confirms  significantly
decreased bone formation and reduced mineralizing
surface. Furthermore, low bone formation is more
prominent in patients with poor glycemic control or
microvascular complications. Taken together, these data
suggest that aspects of bone quality — including material
properties that are altered by AGE accumulation and
dynamic properties that are altered by suppressed bone
remodeling — are key contributors to diabetic bone fragility.

Advanced imaging techniques have provided us with
greater insight into microarchitectural changes in T2D.
High-resolution  peripheral  quantitative = computed
tomography (HR-pQCT), which provides a three-
dimensional image resolved to 60 pum, shows cortical
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deficits in T2D subjects, with decreases in cortical
volumetric bone density (vBMD) and increases in cortical
porosity. Microvascular complications and decreased
skeletal blood flow might relate to increased cortical
porosity. T2D patients with microvascular complications or
peripheral vascular disease with decreased transcutaneous
oxygen tension show significantly higher cortical porosity.
Overall, the microarchitectural changes, accumulated
AGEs, low bone turnover, and osteoblast dysfunction result
in impaired biomechanical properties of bone. In vivo
microindentation, which directly assesses the mechanical
resistance of cortical bone, showed lower bone material
strength in postmenopausal T2D as compared to non-
diabetic controls.

MODY

MODY (Maturity-onset diabetes of the young) is the most
common shape of monogenic diabetes [5]. It is
characterized by early age of onset (typically less than 25
years), introductory non-insulin reliance and an autosomal
prevailing design of legacy. A few distinctive hereditary
anomalies have been recognized. The most commonly
influenced qualities are those encoding for glucokinase
(GCK) and three translation variables: hepatic nuclear
factor 1 alpha (HNF1A), hepatic nuclear factor 4 alpha
(HNF4A), and hepatic nuclear factor 1 beta (HNF1B). In
overwhelmingly Europid populaces, MODY accounts for
between 1.2% and 3.0% of diabetes cases analyzed in
childhood.

Clinical introduction (counting age of onset, seriousness
and movement of hyperglycemia) shifts incredibly
depending on the basic hereditary change, but influenced
patients are non-insulin-dependent at the onset of the
disease. In expansion, they are as a rule of incline body
habitus with no or negligible insulin resistance. Patients
with glucokinase brokenness MODY have gentle fasting
hyperglycemia (fasting plasma glucose, FPG (Fasting
plasma glucose), 5.5-8.0 mmol/L) from birth. Their
glycemic excursion during an OGTT (Oral glucose
tolerance test) is frequently moreover exceptionally mellow
(increase of less than 4.6 mmol/L). As their hyperglycemia
is mellow, they by and large do not have indications, do not
require treatment, or create microvascular complications.
Be that as it may, insulin treatment may be required during
pregnancy but is frequently of restricted viability. In
differentiate, patients with translation figure MODY (of
which HNF1A is most common) are as a rule born with
typical glucose control but create dynamic p-cell
brokenness driving to diabetes onset between the age of 10—
30 years old. At introduction, they more often than not have
ordinary fasting plasma glucose but extraordinarily hoisted
glucose trip amid an OGTT. Patients with HNF1A and
HNF4A-MODY tend to react well to low-dose sulfonylurea
treatment, while those with HNF1B-MODY by and large
require insulin therapy.
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MODY ought to be considered in patients with diabetes
analyzed some time recently 25 a long time ancient, who do
not completely fit into the phenotypes of type 1 or type 2
DM and who have a solid family history of young-onset
diabetes. A MODY likelihood calculator has been created
and approved. It is accessible online and as a savvy phone
application. Separating MODY from type 1 DM s
especially vital as these patients can regularly be viably
treated without insulin treatment. Hereditary testing is vital,
not as it were to direct suitable treatment and foresee clinical
course but moreover to give genetic counseling for their
families, since there is a 50% hazard of first-degree relatives
having the same quality change due to its autosomal
overwhelming inheritance.

Metabolic Comorbidities

Disorders of glucose digestion system are as often as
possible detailed in patients with acromegaly [6]. IGF-1
regulates carbohydrate digestion system and insulin
affectability, showing in a extend of comorbidities such as
heart infection, hypertension, and diabetes. Ponders have
detailed variable rates of impeded glucose resilience (16—
46%) and obvious diabetes mellitus type 11 (19-56%) in
patients with acromegaly. Incessant GH overabundance is
known to lead to insulin resistance in the liver and fringe
tissues. Impeded beta cell work has moreover been ensnared
in hyperglycemia. Severity of impedance in this persistent
populace is too impacted by IGF-1 levels, age, and
increased. Links have been appeared between glucose
intolerance, hypertension, and acromegalic
cardiomyopathy.

Insulin Resistance

Insulin makes a difference control vitality homeostasis by
encouraging the glucose take-up and glycogen capacity in
the liver and skeletal muscle tissue [7]. In expansion, insulin
invigorates the capacity of lipids as triglycerides in fat
tissue. Insulin ties and actuates the insulin receptor tyrosine
kinase in skeletal muscle. This leads to phosphorylation of
insulin receptor substrate-1 (IRS-1) which at that point ties
and enacts phosphatidylinositol 3-kinase (PI13K). PI3K at
that point advances translocation of glucose transporter type
4 (Glut 4) to the plasma membrane, subsequently driving to
glucose take-up. Disabled insulin metabolic signaling in the
skeletal muscle, liver, and fat tissue due to diminished
authoritative or phosphorylation of its receptor, diminished
tyrosine kinase action, and disabled phosphorylation of IRS
proteins contributes to insulin resistance. The diligent
overabundance insulin levels in the long run lead to
impedances in renal hemodynamics contributing to an rise
of glomerular filtration rate (e.g., hyperfiltration) in
exploratory considers. The state of hyperinsulinemia in
these insulin resistant people also contributes to salt
affectability and subsequently expanded glomerular weight,
hyperfiltration, and extra minutes maladaptive auxiliary
remodeling that leads to albuminuria in diabetes. The
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commitment at that point of insulin abundance to vascular
homeostasis is a basic connect to understanding the
supporting of insulin resistance to the intrarenal
hemodynamic changes that lead to CKD (Chronic Kidney
Disease). There is clear information with respect to the
affect of insulin  resistance/hyperinsulinemia  in
vasoconstriction action through enactment of wvascular
thoughtful tone through catecholamine emission.
Bioavailable nitric oxide (NO) is controlled, in portion, by
insulin through incitement of PI3K signaling pathways in
disabled vascular tissue in the insulin-resistant state. The
modifications in vascular tone contribute not as it were to
the advancement of vasoconstriction and hypertension but
also lead to glomerular hypertension and albuminuria.

Not as it were does abundance insulin over time contribute
to the vascular variations from the norm that initiate
endothelial brokenness, but abundance insulin contributes
to vascular cell multiplication, mesangial expansion, along
with extracellular matrix deposition that advances
tubulointerstitial fibrosis. The activities of insulin in this
capacity can happen either specifically by insulin or happen
in conjunction with other development components such as
insulin-like development calculate (IGF)-1 and changing
development factor-f (TGF-B). IGF-1 has comparable
impacts to insulin on the vasculature but also advances
mesangial cell and glomerular development. Insulin has
been appeared to create TGF-f in both proximal tubular and
mesangial cells which in turn lead to glomerular and
tubulointerstitial extracellular lattice development and
fibrosis.

Therapy

The as it were contraindication to insulin treatment is a
current serum potassium underneath 3.5 mEg/L as insulin
will compound the hypokalemia by moving the potassium
into the cells [8].

The organization of ceaseless intravenous implantation of
normal insulin is the favored course as it has brief half-life,
is simple to titrate, and has a fast onset and brief length of
activity. The insulin dosage is comparative in DKA and
HHS. In any case, as specified some time recently, starting
volume development with crystalloid is prescribed (at least
1 L) in the more significantly got dried out and more
seasoned HHS patients. This proposal is to secure the
plasma volume; once insulin is managed, the resulting drop
in circulating glucose concentrations will lead to an
intracellular move of water from the plasma compartment
which can result in a abrupt drop in systemic blood weight.
Insulin treatment as a rule begins with an IV bolus of 0.1
U/kg body weight taken after by a 0.1 U/kg body
weight/hour ceaseless mixture. The objective of insulin
treatment is to diminish serum glucose by 50-75 mg/dL/h.
Excessively forceful lessening of glucose may result in
brain edema. Glucose levels ought to be observed each 1 h
at first and, once stabilized, each 2-3 h.
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Treatment of understanding with gentle to direct DKA with
subcutaneous rapid-acting analogs (lispro, aspart) each 1-2
h in non-intensive care unit has been appeared to be
compelling in a few considers; be that as it may, until these
thinks about are affirmed exterior the investigate setting, the
endless larger part of patients with DKA and HHS ought to
be treated with intravenous customary insulin. ldeally,
patients with these hyperglycemic crises ought to be
overseen in an seriously care setting, basically due to the
necessities to persistent understanding observing, visit
blood testing and detailing, and quick titration of treatment
that may be required.

Conclusion

When insulin regulation is disturbed in the body, diabetes
develops. In type 1 diabetes, the body does not produce
insulin, so it is necessary to replace it. Patients with type 2
diabetes can develop insulin resistance, so that the body
does not have a sufficient amount of insulin. When in such
patients it is no longer possible to maintain a normal level
of glucose in the blood with tablets, insulin therapy is
started.

References

1. Quarde, A. (2024.): ,Endocrinology -
Pathophysiology to Therapy*, John Wiley & Sons
Ltd, Hoboken, USA, pp. 122. - 123.

2. Green, C. B. (2016.): ,Circadian Post-
transcriptional Control of Metabolism* in Sassone-
Corsi, P.; Christen, Y. (eds): ,,A Time for
Metabolism and Hormones*, Springer
Science+Business Media, New York, USA, pp. 41.
—42.

3. Goodman, H. M. (2009.): ,Basic Medical
Endocrinology, Fourth Edition”, Academic Press,
Elsevier, Burlington, USA, pp. 140. — 142,

4. Kim, S. M.; Fan, L.; Rubin, M. R. (2022.): ,,Type 2
Diabetes and Bone* in Davies, F. T. (ed): ,,A Case-
Based Guide to Clinical Endocrinology, Third
Edition®, Springer Nature Switzerland AG, Cham,
Switzerland, pp. 236. — 237.

5. Hare, M. J. L. Topliss, D. J. (2022.):
»Classification and Laboratory Diagnosis of
Diabetes Mellitus“ in Bandeira, F.; Gharib, H.;
Griz, L.; Faria, M. (eds): ,,Endocrinology and
Diabetes - A Problem Oriented Approach®,
Springer  Nature Switzerland AG, Cham,
Switzerland, pp. 307.

6. Liebert, K. J. P.; Adelman, D. T.; Rutten, E.;
Yedinak, C. (2019.): ,,Growth Hormone Producing
Adenomas: Acromegaly* in Llahana, S.; Follin, C.;
Yedinak, C.; Grossman, A.; Davies, K.; Keil, M. F.


V
V
V
https://library.oapen.org/bitstream/handle/20.500.12657/27865/1002139.pdf?sequence=1#page=54
https://library.oapen.org/bitstream/handle/20.500.12657/27865/1002139.pdf?sequence=1#page=54
https://library.oapen.org/bitstream/handle/20.500.12657/27865/1002139.pdf?sequence=1#page=54
https://library.oapen.org/bitstream/handle/20.500.12657/27865/1002139.pdf?sequence=1#page=54
https://library.oapen.org/bitstream/handle/20.500.12657/27865/1002139.pdf?sequence=1#page=54
https://library.oapen.org/bitstream/handle/20.500.12657/27865/1002139.pdf?sequence=1#page=54
https://cir.nii.ac.jp/crid/1130000793961032704
https://cir.nii.ac.jp/crid/1130000793961032704
https://cir.nii.ac.jp/crid/1130000793961032704
https://books.google.com/books?hl=en&lr=&id=DptXEAAAQBAJ&oi=fnd&pg=PR6&dq=4.%09Kim,+S.+M.%3B+Fan,+L.%3B+Rubin,+M.+R.+(2022.):+%E2%80%9EType+2+Diabetes+and+Bone%E2%80%9C+in+Davies,+F.+T.+(ed):+%E2%80%9EA+Case-Based+Guide+to+Clinical+Endocrinology,+Third+Edition%E2%80%9C,+Springer+Nature+Switzerland+AG,+Cham,+Switzerland,+pp.+236.+%E2%80%93+237.&ots=dyVAfLY4Zo&sig=7pFigLFguCQd4q9V_o14QbyTjys
https://books.google.com/books?hl=en&lr=&id=DptXEAAAQBAJ&oi=fnd&pg=PR6&dq=4.%09Kim,+S.+M.%3B+Fan,+L.%3B+Rubin,+M.+R.+(2022.):+%E2%80%9EType+2+Diabetes+and+Bone%E2%80%9C+in+Davies,+F.+T.+(ed):+%E2%80%9EA+Case-Based+Guide+to+Clinical+Endocrinology,+Third+Edition%E2%80%9C,+Springer+Nature+Switzerland+AG,+Cham,+Switzerland,+pp.+236.+%E2%80%93+237.&ots=dyVAfLY4Zo&sig=7pFigLFguCQd4q9V_o14QbyTjys
https://books.google.com/books?hl=en&lr=&id=DptXEAAAQBAJ&oi=fnd&pg=PR6&dq=4.%09Kim,+S.+M.%3B+Fan,+L.%3B+Rubin,+M.+R.+(2022.):+%E2%80%9EType+2+Diabetes+and+Bone%E2%80%9C+in+Davies,+F.+T.+(ed):+%E2%80%9EA+Case-Based+Guide+to+Clinical+Endocrinology,+Third+Edition%E2%80%9C,+Springer+Nature+Switzerland+AG,+Cham,+Switzerland,+pp.+236.+%E2%80%93+237.&ots=dyVAfLY4Zo&sig=7pFigLFguCQd4q9V_o14QbyTjys
https://books.google.com/books?hl=en&lr=&id=DptXEAAAQBAJ&oi=fnd&pg=PR6&dq=4.%09Kim,+S.+M.%3B+Fan,+L.%3B+Rubin,+M.+R.+(2022.):+%E2%80%9EType+2+Diabetes+and+Bone%E2%80%9C+in+Davies,+F.+T.+(ed):+%E2%80%9EA+Case-Based+Guide+to+Clinical+Endocrinology,+Third+Edition%E2%80%9C,+Springer+Nature+Switzerland+AG,+Cham,+Switzerland,+pp.+236.+%E2%80%93+237.&ots=dyVAfLY4Zo&sig=7pFigLFguCQd4q9V_o14QbyTjys
https://books.google.com/books?hl=en&lr=&id=DptXEAAAQBAJ&oi=fnd&pg=PR6&dq=4.%09Kim,+S.+M.%3B+Fan,+L.%3B+Rubin,+M.+R.+(2022.):+%E2%80%9EType+2+Diabetes+and+Bone%E2%80%9C+in+Davies,+F.+T.+(ed):+%E2%80%9EA+Case-Based+Guide+to+Clinical+Endocrinology,+Third+Edition%E2%80%9C,+Springer+Nature+Switzerland+AG,+Cham,+Switzerland,+pp.+236.+%E2%80%93+237.&ots=dyVAfLY4Zo&sig=7pFigLFguCQd4q9V_o14QbyTjys
https://link.springer.com/chapter/10.1007/978-3-030-90684-9_28
https://link.springer.com/chapter/10.1007/978-3-030-90684-9_28
https://link.springer.com/chapter/10.1007/978-3-030-90684-9_28
https://link.springer.com/chapter/10.1007/978-3-030-90684-9_28
https://link.springer.com/chapter/10.1007/978-3-030-90684-9_28
https://link.springer.com/chapter/10.1007/978-3-030-90684-9_28
https://link.springer.com/chapter/10.1007/978-3-030-90684-9_28
https://link.springer.com/chapter/10.1007/978-3-319-99817-6_20
https://link.springer.com/chapter/10.1007/978-3-319-99817-6_20
https://link.springer.com/chapter/10.1007/978-3-319-99817-6_20
https://link.springer.com/chapter/10.1007/978-3-319-99817-6_20

Endocrinology and Dysfunctions Winsome Publishing LLC

(eds): ,,Advanced Practice in Endocrinology
Nursing*, Springer Nature Switzerland AG, Cham,
Switzerland, pp. 374.

7. Patney, V.; Ardhanari, S.; Whaley-Connell, A.
(2019.): ,,Insulin Resistance and the Metabolic
Syndrome in Kidney Disease (e.g., the Cardiorenal
Metabolic Syndrome)“ in Rhee, C. M.; Kalantar-
Zadeh, K.; Brent, G. A. (eds): ,,Endocrine Disorders
in Kidney Disease - Diagnosis and Treatment®,
Springer  Nature  Switzerland AG, Cham,
Switzerland, pp. 6. — 7.

8. Lupsa, B. C.; Inzucchi, S. E. (2021.): ,,Diabetic
Ketoacidosis and Hyperosmolar Hyperglycemic
Syndrome* in Loriaux, L.; Vanek, C. (eds):
,Endocrine Emergencies - Recognition and
Treatment, Second Edition”, Springer Nature
Switzerland AG, Cham, Switzerland, pp. 19. — 20.

@ 2024 Sinisa Franji¢


https://link.springer.com/chapter/10.1007/978-3-319-99817-6_20
https://link.springer.com/chapter/10.1007/978-3-319-99817-6_20
https://link.springer.com/chapter/10.1007/978-3-319-99817-6_20
https://link.springer.com/chapter/10.1007/978-3-319-97765-2_1
https://link.springer.com/chapter/10.1007/978-3-319-97765-2_1
https://link.springer.com/chapter/10.1007/978-3-319-97765-2_1
https://link.springer.com/chapter/10.1007/978-3-319-97765-2_1
https://link.springer.com/chapter/10.1007/978-3-319-97765-2_1
https://link.springer.com/chapter/10.1007/978-3-319-97765-2_1
https://link.springer.com/chapter/10.1007/978-3-319-97765-2_1
https://link.springer.com/chapter/10.1007/978-3-319-97765-2_1

