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(Classification

fajority of diabetics are classified into 2 categories:

Co

Tvpe 1: absolute deficiency of insulin.

Tvpe 2: the presence of insulin resistance with reduced insulin

secretuon.

estational diabetes:

Triggered by the stress of pregnancy.

ther specific types:

-

Infections, drugs, endocrinopathies, pancreatic destruction, genetc

defects. : . - ~

~
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) Classification
Type 1 diabetes

B-cell destruction and

An autoimmune disease characterized by pancreatic ' an
nately 5% to 10%

an absolute deficiency of insulin. It accounts for approXi
- - - - - - . 0 S
of all cases and is the most common subtype diagnosed 1n patents younget

than 20 years of age.
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Symptoms -

The onset is marked by polyuria, polydipsia, polyphagia, and, when severe, ketoacidosis,
all resulting from metabolic derangements. Since insulin is a major anabolic hormone

in the body, deficiency of insulin results in a catabolic state that affects not only
glucose metabolism but also fat and protein metabolism.

Unopposed secretion of counter-regulatory hormones (glucagon, growth hormone,
epinephrine) also plays a role in these metabolic derangements. The assimilation of
glucose into muscle and adipose tissue is sharply diminished or abolished. Not
only does the storage of glycogen in the liver and muscle cease, but also reserves
are depleted by glycogenolysis. The resultant hyperglycemia exceeds the renal
threshold for reabsorption, and glycosuria ensues. The &glvcosuria induces an
osmotic diuresis and thus polyuria, causing a profound loss of warer and

electrolytes.

.q/u_qgsaj_\__:@-ib\u_c,os'e_l?_/oo.cl:}:_:a.%91u_®36_ur’m 7\ —_—
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N Symptoms %

O

‘P ri | the
nbi i e larity resulting from
he (’)b“Qﬂl’Ol’\,’ renal water loss cot bmed \Vlth thC h}pCfOSIT]Cl) 1 N 11 ] e
increased levels of g]UCOSC in the blood tCﬂdS o dCP ele . nrrace U’ ar walc
ggert oS0 ] s of the brain. In this manner,
triggering the osmoreceptors of the thirst center.

mnzense thirst (polydipsia) appears.

With a deficiency of insulin, the scales swing from insulin-promoted anab.ohsm- to
catabolism of proteins and fats. Proteolysis follows, and the gluconeogenic amino
acids are removed by the liver and used as building blocks for glucose. 7he
catabolism of proteins and fats tends to induce a negative energy balance,
which in turn leads to increasing appetite (polyphagia), thus completng the
classic triad of diabetes: pofyuria, pobydipsia, and polyphagia. Despite the increased
appetite, catabolic effects prevail, resulting in weight loss and muscle weakness. The
combination of polyphagia and weight loss is paradoxical and should always raise the suspicion of

diabetes. £
"

Y v . B
~ -— —————— N

Sl 4 ‘ i
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\/ ST ey liver
Diabetic ketoacidosis

e

a ITQJ”DY\ bod 4 NS Fo—c. B/L-L o =

A . - - also
Diabetic ketoacidosis is a serious complication of type 1 diabetes but may al
occur in type 2 diabetes, though not as common and not to as marked an extent.

These patients have marked insulin deficiency, and the release of
anv residual insulin action and stimulates

the

catecholamine hormone epinephrine blocks

the secretion of glucagon.
Pled with glucagon excess decreases peripheral

Increasing gluconeogenesis, severely exacerbating

cose levels are usually in the range of 500 to 700
an  osmotic diuresis and dehydration —

The insulin deficiency cou
ualizadon of glucose while
hyperglycemia (zhe Plasma aolu
mg/d]). Hyperglycemia causes
characteristic of the ketoacidotic state.
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Diabetic ketoacidosis =

/:.a ogenic machinery.

Insulin deficiency sdmulates lipoprotein lipase, with the resultant breakdown of
adipose stores, and an increase in levels of free faty acids. When these free fam
acids reach the liver, they are esterified to fatry acyl CoA.

Oxcidation of fafty acy/ CoA miglecules within the beparic piitechondria proguces Es:one bogis

(aceivacetic acid and 3-Ivdroxybutyric acid).

The rate at which ketone bodies are formed may exceed the rate at which they can
be udlized by peripheral tssues, leading to &efoneniia and ksionuria.

..... Srre
> \Lg.--g ~

If the urnary excreqon of ketones 1s comprorm:ed by dehvdraoon,

aggravates the ketouc state

metabolic ketoacidosis results. Release of ketogenic amino acids by protein camabousm |
)
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- Diabetic ketoacidosis

The second major cffect of an alteration in the insulin-to-glucagon rativ is activation of the
ketogenic machiner).
Insulin deficiency stmulates lipoprotein lipase, with the resultant breakdown of

adipose stores, and an increase In Jevels of free fatty acids. When these free fatry

acids reach the liver, they are esterified to fatty acyl CoA.

Oxcidation of fatty acyl CoA molecules within the hepatic mitochondria prodices Eetone bodies

(acetoacetic acid and B-hydroxybutyric acd).

The rate at which ketone bodies are formed may exceed the rate at which they can
be utilized by peripheral tissues, leading to ketonemia and ketonnna.

If the urinary excretion of ketones 1s compromised by dehydration, systemic =

elabolic Fetoacidosis results. Release of ketogenic amino acids by protein catabolism

agoravates the ketotic state
~
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— Classiicatvn

- Type 2 diabetes

al resistance to

Sy ipher
. - : ination of perp .
Type 2 diabetes 1s caused by a comb he pancreatic 2

: nse by t
insulin action and an inadequate secretory respo y

cells (“reladve insulin deficiency”). h
Approximately 90% to 95% of diabetic patients have typce 2 diabetes, and the
vast majority of such individuals are overweight.

Although classically considered “adult-onset,” the prevalence of type &
diabetes in children and adolescents is increasing at an alarming pace
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’ Prediabetes st vigh < Gossolend
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, . 2 A cononuum. Individuals with fastng \Jm-' c
concentrations less than 100

dered b ma/dl, or less than 140 mg/dl following an OGTT,
considered 10 be cuglyeemic. However, those with fasting glucose concentrations
greater than 100 mg/dl but Jess than 126 mg/dl, or OGTT values greater than 140

> . 2 3 1 1 S :
mg/dl but less than 200 mg/dl, are considered to have impaired glucose tolerance,
also known as “pre-diabetes

Pre-diabene individuals have g significant nisk of progressing to overt diaberes over nme,
wWith as many as 5% o 109% advanang to diabetes mellitus per yvear. In addinon, pre-
diabetics are at risk for cardiovascular disease, as a result of the abnormal

carbohydrate metabolism as well as the coexistence of other risk factors such as

low levels of high-density lipoprotein, hypertriglyceridemia, and increase -d
Pplasminogen activator inhibitor-1 (PAI-1). £
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FICURE 24-32 Long-tarm complications ol diabsies
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