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Glucose Metabolism and
diabetes Mellitus
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Carbohydrate
Facilitates the transport of glucose into muscle and adipose cells &(;} 7

Facilitates the conversion of glucose to glycogen|for storage in the liver and
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Decreases the breakdown and release of glucose from glycogen by the liver
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Protein
Stimulates protein synthesis

Inhibits protein breakdown;/diminishes gluconeogenesis e
Ly Ge aA\wwe. Z\zvx ™ =

L owmee o3 Gl/-é_; e
-/C\P('Jsf (; ¥y ?f,, ehne (o a‘acaach/vJUJ:‘J
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Stimulates lipogenesis- the transport of triglycerides to adipose tissue

Inhibits lipolysis — prevents excessive production of ketones or ketoacidosis
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Introduction
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Most frequently affects children and adolescents.  ~ “= .,/ | - Iy

Symptoms include excessive thirst, excessive urination, weight loss

and lack of energy., ™5 = i s D R e
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Daily insulin injections required for survival. = =¥ =7 s
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Type 2 diabetes VR
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Occurs malnlv in adults.
Usually people have ‘ early symptomes.

People may require oral hypoglycaemlc drugs and may also need

insulin |nJect|ons
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Diabetes mellitus

O Disease in which the body doesn’t produce or properly use insulin,

s 2\ e Tl t) sl
leading to hyperglycemia (} s Gy LW
Main Features e f '0.3“ nsdon depevadet NIDDM  non-wnndin dbpend® _Togo T Wgup s
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Epidemiology - |
Fraquency in Northem FE e
Europe 0.02-0.4% 1-3%
Predominance N. European Worldwide
Caucasians Lowest in rural areas of developing countries
Clinical Characteristics = \3\:~p| e
Age <30yrs >40yrs S °
o— 0!
Waight (=i LOW ke Normal or ncreased : “” "5) \pf @6:1,.,
221?72!5 ” m_‘;’; '\J 6g.ra)gl'gmﬂ u'}‘bj/t#étslm:e st vor e gl 9:
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«lj Endogenous insulin, Low/absent Ny Present ATV de ot )
ALA AR SRCIRY S gra — o
L. assoclations Yes Grined No St oz
55| Isiel cell antibodies Yes No
wj(.,fc* _
Pathophysiology
Aetiology Autoimmune destruction Unclear. Impaired insulin secretion
s sax ¥ Of pancreatic islet cells a0 insulin resistance
Genetic associations ‘o5 e Polygenic <) Slrong
Environmental factors Viruses and toxins implicated Obesity, physical inactivity
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Diabetic Metabolism
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Decreased Increased protein Increased lipolysis
cellular glucose catabolism
uptake
Hyperglycemia o Increased plasma amino acids Increased plasma FFA
glucosuria nitrogen loss i urine ketogenesis
osmotic diuresis ketouria
electrolyte depletion ketonemia
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o Hypoglycemia involves decreased plasma glucose levelsje. z> s s~
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o The plasma glucose concentration at which glucagon and other (-
/gly_@ic factors are released is between 65 and 70 mg/dL; at .
» ‘)’“g;fl, about’50 to 55 mg/dL, observable symptoms of hypoglycemia

f“"’w ~v appear all related to the central nervous system.

g : . . )
"0 e The release of epinephrine into the systemic circulation and of
\ ‘5”(;"’;”‘“”@; <norepinephrine at nerve endings of specific neurons act in
s G = . . .
’ : unison with glucagon to increase plasma glucose.
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e Glucagon is released and inhibits insulin. S»;;T;}W,Jg’““”

e Epinephrine is released, increases glucose metabolism and
inhibits insulin.

e In addition, cortisol and growth hormone are released and
increase glucose metabolism
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TABLE 13-8 CAUSES OF HYPOGLYCEMIA

PATIENT APPEARS HEALTHY

No coexisting disease Drugs
Insulinoma
Islet hyperplasla/
nesidioblastosis

Factitial hypoglycemia from
Insulin or sulfonylurea

\er S < Soyvere exerclse
Ketotic hypoglycemia /.. ...,

Compensated coexistent  Drugs/disease
PATIENT APPEARS ILL

Drugs

Predisposing lliness

Hospitalized patient
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Laboratory Testing in Diabetes

Fasting morning venous glucose is the best initial test
for diagnosing diabetes.

An oral glucose tolerance test is reserved for people
o 1 A\os Pk o2 Poess

with equivocal fasting glucose results. ... N

Patients with impaired glucose tolerance orimpaired

b e (| ®aess) . . . . .
,of:;_ et oo fasting glucose benefit from Ilfejtyle intervention and
- . P pop s saiiea o = sp e gd )
AaNNUAl FEVIEW. oy, L7 s i o pemssnse s
HbAc is thebesb test of glycaemic control in diabetes.

Patients with diabetes benefit from aggressive
monitoring and management of all cardiovascular risk

factors.




People at high risk of diabetes

Unfartunately the risk factors for diabetes, unlike those for
carcﬁovascueiayr cﬂsease, %ave not been quantmec?.

Factors associated with increased risk for diabetes include:
Pacific or Indian ethnicity
Increasing age
Metabolic syndrome
Impaired glucose tolerance =16 dsr Co i Eole s L 3y 1y
Polycystic ovary syndrome ' zsSs ambhertye s wgudn s &S5 fhonsS oy o 7 iy
[ 5 1) mtrme o ic” History of gestational diabetes or having a baby over(4 kg
- Family history of diabetes S
Physical inactivity
ww.,zwwkg_gj(_lncreased BMI

Hypertension
Adverse lipid profile
Elevated LFTs
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People at high risk of diabetes

Three or more of the following risk factors listed below are required for
a diagnosis of metabolic syndrome. woL s WL\ (& - vsp o (T bt ¢l

\
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Risk Factor Defining Level
_ People with the metabolic syndrome are
Waist Men = 100 cm

circumference* | Women = 90 ¢m at increased risk of diabetes,

el has O cardiovascular disease, sub-fertility
and gout despite only moderate
elevation in individual risk factors.

Triglycerides (2150 mg/dL ()
HDL cholesterol | Men < 40 mg/dL

3 a,,'\_‘\',\‘

ST D e Women < 50
go == = mg/dL ) *It is likely that people of Indian
i ethnicity will have features of the
Blood pressure | SBP 2 130(0D @ metabolic syndrome at lesser waist
DBP = 85 ¢ circumferences than people of

Fasting glucose | 2100 mg/dL  © European or Pacific ethnicity.




Prevention and identification

Opportunities for prevention

Both impaired glucose tolerance (IGT) and impaired fasting glucose (IFG) refer
to metabolic stages intermediate between normal glucose homeostasis and
diabetes, in which there is an increased risk of progressing to diabetes.

Who to test

Asymptomatic people without other known risk factors, Men (45 years) and
women (55 years) €5 5= L2\ 2 S ) 6 Losf Lif 55 gL OV, HE QO Ext tey |2
People with one or more risk Men (35 years) and women (45 years)
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Testing for diabetes
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Fasting morning blood glucose is the best initial test.

Urine glucose should not be used for diagnosis while HbA, . can be used
according to the new protocols Bionpers G pyogrows  praieme s U5
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People with symptomatic hyperglycaemia
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o« Symptomatic hyperglycaemla may have an acute onset, usually in younger

people with type 1 diabetes, or a more insidious onset, usually in older
people with type 2 diabetes. The usual symptoms of hyperglycaemia are
thirst, polyuria and weight loss but hyperglycaemia can also cause fatigue,

lack of energy, blurring of vision orlrecurrent infections| such as candida.
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For people with symptomatic hyperglycaemia, o> At
ok s N \f’mi

a single|fasting|glucose of 2 126 mq/d| " W lyere

o=l 2o (S Giv) sl 5 <—=

3:’ Jj’r ~>== <slrandomlglucose of 2200 mg/dI
e is diagnostic of diabetes.
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Action following fasting venous plasma glucose

Criteria have been recommended by ADA for the diagnosis of
diabetes, IGT and IFG\.A N
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Normal Diabetes

Fasting glucose

LD gseles ausl w5 lo

<110 110-125 2126 mg/dl
result
’.;_,,A Ume GO db 5
Interpretation | Normal result | IFG - w25 | Diabetic
Retest ]-'*na.,; ésg_le__srs with Two results > 126 on two
2 Te e YRALS OF b fugwin) 22 different days are
AEAIR (R “years Re-test diagnostic of diabetes
for those at annually those OGTT is not reauired )
risk. with IFG or IGT AHiree.
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