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Infroduction

What is DM1 ?
=> Diabetes mellitus is a clinical syndrome characterised by an increase in plasma blood glucose
(hyperglycemia)
Type 1 DM is characterized by a severe deficiency of insulin. (Patients require insulin to live)
In diabetes mellitus, it’s not about the disease itself , it’s about the complications it causes.
If we screen 10,000 child for DM1 , we will get 30 positive cases in Saudi Arabia.
Type 1 DM is a genetic disease not a familial disease.
DML1 is Not related to obesity.
The more you go up in the world map the more is the incidence in that country.
It has a certain period of the year where it increases “winter” (because of viral infections)
In KSA we have two peaks of incidence, at age 9 and age 13.
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What is the difference between a genetic disease and a familial disease?
-> Genetic Disease: a single gene responsible for a pathology. (e.g. Diabetes Mellitus 1)

>

=> Familial Disease: a collection of genes (Polygenic) from a previous generation passed to another
generation (Hereditary) (e.g. Diabetes Mellitus 2)

=> “Familial” is more related to inheritance than “genetic”.

>

9

DM1 is a genetic disease, not a familial one. (§ 5 il jaae Gl il s Tl Gad il algoas s 5l Jia
a3 4 ol La 8y g0 A € o1 n al g Al Jlial) e Calia L abal Jlaia) Led 5i)
Sl Chma G 203 5 La 2648 A 0S1 L i )yl 1362 WD Al Cma 20 5 (i 2 gy 4 i pmd 1l L ilipaly A g el 20t gl 2l o) ma 829 30
(S 0S5 a Al5 ants S il Zais 4 P4 1205 s o IS0 28 ) g1y Do Al 55 M i V) L il a S s A adf i

Pathogenesis:

Autoimmune:
How is DM 1 a genetic disease ?

=> On chromosome 6, short arm, segment DR3 and 4 (a gene o o
complex) will drive the mRNA to make something called P e e
Islet cell antibodies (ICA), these antibodies will go through
the blood circulation to reach the pancreas where they
attack and cause an inflammation (Insulitis) & destruction o e, | e

netic. secret
susceptibility to Antibody-mediated B-cell destruction Impaired glucose
immune dysfunction Autoantibdies present in blood tolerance

f-cell mass

Overt
diabetes

of Beta cells thus causing insulin deficiency e
(hypoinsulinemia).
=> Among 13 persons who have DR3 and 4, only one gets the disease.
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Environmental:
=> Aninfection with mumps virus or coxsackie B virus will trigger B lymphocytes to produce
antibodies (to fight the viral infection off), so as the mRNA starts transcripting antibodies against
the virus it will also activate segment DR3 and 4 which will produce the Islet cell antibodies (ICA).
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Clinical Presentation:

=> The main symptoms: polyphagia, polydipsia, polyuria and weight

TABLEA-5  Symptoms of Diabetes Mellitus

IOSS. (MCQ) Symptom Cause
—> Onset: typically in youth (before age 20). Although, It can happen at  ™** IO P L A e ReR
a ny a ge . :ulvdioswa A physiologic response to diuresis to maintain plasma vn\umé
atique Mechanism unknown, but probably due to increased glucose in
. " ”n plasma
9 Symptoms Often develop qUICkly over days to Weeks' ACUte : Weight loss Due to loss of anabolic effects of insulin
( M CQ) Blurred vision Swelling of lens due to osmosis (caused by increased glucose)
Fungal infections Fungal infections of mouth and vagina common—Candida
acu t e albicans thrives under increased glucose conditions

MNumbness, tingling of hands and feet Neuropathy
Mononeuropathy: due to microscopic vasculitis leading to
axonal ischemia
Polyneuropathy: etiology is probably muttifactorial

Compared to DM2 where the person becomes hyperglycemic for a
period before they undergo hyperosmolar hyperglycemic state.
=> Sometimes appear after an illness.
=> Patients often present with acute DKA (MCQ) (Diabetic Ketoacidosis — presence of ketone bodies circulating
in blood & secreted in urine “beta-hydroxybutyrate”). Usually accompanied by hyperglycemia.
=>» DM 1is in younger age, it is immunological, it is acute and it involves DKA. (MCQ)
How does diabetic ketoacidosis happen?
In short: In DM1, since there is severe insulin deficiency there will be a shifting of metabolism from Glucose metabolism
(glycolysis) toward fatty acid metabolism which leads to production, accumulation and building up of ketone bodies resulting in
diabetic ketoacidosis(DKA). (it will be explained better in “ DM complications ” lecture)

Signs and symptoms of DKA:

Polyuria, Polydipsia

Abdominal pain £ Nausea, vomiting*
Dehydration (depletion of 6L, depletion
Fruity breath

Kussmaul breathing

Mental changes (confusion, coma)
*Why DKA causes abdominal pain? there are some theories: Hypovolemia causes ischemia, acidosis causes the muscles to
spasm, hyperkalemia causes distention and paralysis of the gut, neural stimulation plays a role. Result = pain & vomiting.
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Diagnosis:

Sensitivity & specificity:
% A sensitive test for screening, (to remember it: sensitive screen ‘s 1215 When it is positive that means you
might have the disease. When it is negative that mean for sure you are normal.
% A specific test is for diagnosis, when it is positive that means the disease is present. When it is
negative that means you might be normal.

diabetes tests

Test SENSITIVITY SPECIFICITY
Fasting blood sugar - +
Random Blood Sugar + _
OGTT (oral glucose tolerance test) + +
Hb1Ac + -
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@Random Blood Sugar = sensitive test — good for screening — when negative, rule out the disease.
@Fasting blood sugar — specific test — good for diagnosis — when positive, the disease is present.
@OGTT (oral glucose tolerance test) — sensitive & specific so it is the best confirmatory test. (but it is
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Management

“First management is fluid, fluid, fluid!! because when they present to you most likely they’re showing signs of
DKA which might cause death by hypovolemic shock (polyuria, vomiting — dehydration).
After fluids you think of insulin” management of DKA in details will be discussed in diabetic complications.

Rationale:
=> Insulin is the main treatment and cornerstone of type 1
management.
=> Type 1 diabetics start out deficient of insulin (the disease
actually isn’t evident until 90% of functional beta cells are
lost) that’s why we start them immediately on insulin. (unlike
type 2)
=> Insulin “switches off” ketosis & restores normal metabolic
state.
=> The cleavage of C-peptide (proinsulin — insulin) happens
inside the Beta cell once glucose is sensed. (thus C-peptide
levels correlates with the residual beta-cell function)
-> Previously we used to take the insulin from animals like pigs and cows sl (=add) (el Sall (¢ grany
O st Aie ) saldin that wasn’t practical. now with the development of genetic engineering, we
synthesize insulin using E. coli & yeast. daiia claaS ity jasi Gl (al sud) ailian Lealds,
- Insulin clearance is done by kidneys, so doses are reduced in Renal failure. “cluadl o al el gaoass
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Method of administration:
=> Self-administered by SC injection in abdomen, buttocks, arm,leg.
=> Given intravenously or IM for emergency ketoacidosis.
Why not orally?
The human insulin is a dimer of an A-chain and B-chain,which are linked together by disulfide bonds. if you
take orally stomach acid will break it down and inactivate it.

Insulin preparations

Ultra short | Short acting | Intermediate | Long acting
acting insulins acting insulin insulin
insulins
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2) Diet & lifestyle modifications

Rationale:
=> Like type 2 patients people with type 1 will need diet and exercise to improve their chances against
complications.
=> Similar modifications to type 2 patients.
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3) Beta cells transplantation

Types:
=> A- Beta cells transplant: it is very effective way of treatment and can cure patient but it has some
problems
@ For each patient we need pancreas of 2 brain dead individuals.
€ The transplant will start to dysfunction after 5 years.
@ The patient need to be on immunosuppressant.
=> B- Whole organ transplant: you can't do it with a pancreas alone the patient must have another
organ to be planted with it (liver,kidney) so it is only viable if the patient had a problem with other

organs e.g type 1 with renal failure.
MCQs

1) Diabetes typel is known to be link to which gene? 4) what is the best test to screen the population for

a. HLADPRIL. hyperglycemia ?
b. HLADQ2. a. OGTT (oral glucose tolerance test).
c. HLADQS. b. Fasting blood sugar.
d. HLA DR3-4. ¢. Random Blood Sugar.
d. HbAlc.

5) The cornerstone of type 1 diabetes management is?

2) What is the most common side effect of insulin in
a. Beta cell transplant.

type 1 diabetic patients?

Lipohypotrophy. b. Metformm.
Lower limb edema. c. Diet.
d. Insulin.

Skin Allergy.
Skin hyperpigmentation.
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6) A 20-year-old, Saudi University student presented
with abdominal pain, nausea, vomiting, and weight
loss. His blood sugar was found to be 18.3 mmol/dl,
his blood gases revealed PH 7.1, PCO2 30, HCO3 10, his
urine examination showed ketone bodies.

3) Which one of the following is associated with the
destruction of B cells in type one diabetes?
A. Genetics.

B. Familial. .  the L )
C. Congenital. Which one o :he ollowing is the appropriate
D. Drugs. management?

A. Oral hypoglycemic target.
B. Insulin and IV fluid.

C. Strong analgesics.

D. Antiemetics.

Answer key:
1MD)[ 2(C)] 3(A)[ 4(C)| 5(D)| 6(B)|



