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Lecture 3 (part 1)

Diabetes type 1: insulin dependent

(often in young age) InSU||n

insulin deficiency & A<l iny Lecture 3

Diabetes Type 2: insulin resistant diabetes mellitus & su= e 125 -
(90% of cases) (in adults) INSUINJ) go o5 o & sum sl 138 L

Insulin receptor deficiency (& Sl =y

Anti-insulin <k 2 B hormonesd! :
diabetic caseJl (s Insu Iln Inhibits insulin

Islets of pancreas secrete 5 hormones by 4 cell typfs:
a (glucagon), B (insulin & amylin), delta (somatostatin) and epsilon (ghrelin).

Amylin| | appetite & food intake, slows gastric emptying and |, glucagn
Xsecretion. Ghrelin 1" appetite & food intake.
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Mechanism _
Insulin Mechanism:

a <«— insulin binds to o (extracellular)
= activation = phosphorylation
<« after phosphorylation of a =
activation of B units
(transmembrane to intracellular)
Tyros.K. «— this will lead to the activation or
phosphorylation of tyrosine kinase
< causing post-receptors that is

Adaptor pr. responsible for insulin signaling
h

diabetes apaie L (ull) S Ui andic 6 San G (e (5 _Sall aa ya

B cell decline s» insulin receptor (a/ B/Tyros.k.)du

B oo Omdimedow b

gl (58 dal) (5 Sl (i ye
ad

B cell J activityd J&u s

lappetite and food intake
= less Hyperglycemia

slows gastric emptying

= | absorption of

carbohydrates and protein

= | postprandial hyperglycemia
(postprandial = "after eating")

post receptor defect (S aaxic &< (San
(e i AlSEe (e 3 ke 85
insulin receptor substrate (IRS)

docking proteins ¢e 3oke 525

(docking = isolated)not attached to any structure

Tyros.k.J! Amplification Jdesis Ll s 52 (sla
Tyros.k ¢e < e Lllasi = 5 2al 5 Tyros.k Ja Jalls

| gaa% o 3Y 5 0 85 RSN J 58 (S
adaptor proteinsd! G b o=
Synchronizationes s& o<S) U slexy e €1 saa%y o 5Y (il

|
SCIENTIFIC TEAM - (o<lall (53 ,4l)




Insulin receptors (in all tissues) consist of 2 extracellular a
subunits (for insulin binding) 2 B subunits (along cell membrane
with intracellular end carrying tyrosine kinase).

Insulin binding 1 phosphorylation of tyrosine kinase causing
phosphorylation cascade of proteins with insulin signaling.

The 1st are the docking proteins insulin receptor substrates
(IRS-1 .....IRS-6). Then phosphorylation of adaptor proteins.
This activates enzymes & carrier for transport. «— =%l

Insulin receptor number is 1 by | body weight, high fiber diet,
exercise & oral hypoglycemics.

Insulin receptor number is | by obesity, simple sugars,
sedentary life & other hormones.

\ Sedentary life: is a type of lifestyle involving little or no physical activity.

Y insmilind\ S Actions

Anabolic, > storage of the 3 macronutrients.(Carbohydrates — proteins -fats)

. So, insulin = tanything anabolic =| anything catabolic
A) On carbohydrates: And anabolic = needs Energy = insulin want energy also
™ uptake, utilization of glucose & storage of glycogen - hypoglycemiaatB .
1. Pcellular uptake of glucose (with K+) by facilitating its diffusion across cell
membranes except in brain, RBC, intestine & kidney. By stimulation of 5 glucose
transporters,»e.g. Glut 4 in skeletal muscles & fat and Glut 2 in B cells of pancreas

for insulin release.

2. M glycolysis. (utilization of glucose = to make energy)

3. T glycogenesis (T glycogen storage) in liver & skeletal muscles (to save excess energy
and  glycogenolysis. (prohibit breakdown of glycogen into glucose)

B) On proteins:

T cellular uptake of amino acids (T~amino acids transporters), i poration into
proteins (anabolic) & [\ gluconeogenesis. (prohibit formation of glucose to non-carbohydrate s

Insulin is eating hormone

( postprandial) JSY aa
by = Sl glucosed! x5
hyperglycemiad! i« 5 Insulind!

ehd.'u: by ng‘)S.uJ\ (R Sl
postprandial hyperglycemia
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C) On fats:

(adipose tissue)

1.] lipolysis in fat cells by inhibiting hormone - sensitive

(intracellular) lipase enzyme — | FFAs mobilization to blood.
=make the fat stay in adipose tissue L L el

Cagas o

2.1 lipogenesis: dwuwg Ml 4y (03 s
Converts glucose|—— [fats mainly in adipose tissue. — = oV 1
Insulin + lipoprotein lipase are complementary.

‘Insulin tfat synthesis (from glucose) in liver and tblood
triglycerides & cholesterol levels. Then lipoprotein lipase (in
caplllaries) — conversion of triglycerides in lipoprotein to free
fatty acids — circulation — export of triglycerides (via VLDL) to

adjpose tissue. More in metabolic syndrome. )

3.| formation & 1 uptake of ketone bodies.

~— e

I

v
eem sl Sz ye e e My lipased! bwlisi Jexy = insulind!
-2 ((Re poe) Silell 2 2 )
mainly in adipose tissue ¢S Ji LS Liver db oS b oandall JSAIL fats (g sial)
liverdu _sS US4 (1triglycerides and cholesterol ) fat formationd! 2! 13)
fatty liver dxas Joxa 7
I 4l Anas hyperlipidemia Wllexs blooddb 21 131
Lipoprotein lipased) s fcubada aiar g oandall JCEIL dlaal) gla mhan L o5 cub
Free Fatty Acids ' triglyceridesd! J ssx 58
(via VLDL) adipose tissue J! I liverd! o« circulationd! Gk e FFA J) Jaiin e

Diabetes Type 2 <Ak =y metabolic syndrome xie SI jedat A5

¢ o

S fat ) dsads DS slall ol 5 UL all cl g1 Y daladinl &5y ol 5 S lall (Y (]
Lipoprotein lipased) =i = 1368 (receptor deficiency duaiis) (=il cpl gtV 43 Ly 2

Jformation of ketone bodies = | catabolic

tuptake of ketone bodies

Jua¥) g A Cpl gl B el aadic L type 1 @ ASI (o< AlSal)
agra ywayy ketone bodiesdd SI (n eSi aa e () gSa SlIM

diabetic ketoacidosis

Jua A3 JB) snic AUEall (receptor deficiency 4l type 2
AL gy 333 Crag ) odis

ketoacidosisctar 43 da Al (ha iy
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lipogenesis.

In fed state insulin release 1glycolysis, glyccgenesis &
In fasting = no insulin, as we said it is eating hormone

In fasting: tqrowth h., glucagon & epinephrine —1fatty acids

oxidation (— fewer free radicals — antioxidant & anti-

inflammatory), |glucose oxidation & tgluconeogenesis — preserve

aglucose for brain.

Antagonizes

glucose zUs3u braind! ¥ gluconeogenesis 2123 =
ahdiall abuall 5 Sl ais 3 S8 sl g glucosed! Jx FRFAJ) aladiul ol 3y & 5 S8 gl (udi A g

D) Vascular insulin actions: 1NO, VD, |vascular smooth m.
proliferation, Tmicrovascular blood flow & |platelet aggregation.

renin anqiotensin| actions which — opposite.....&

laglucose uptake. ols s |
* A, B & C : metabolic.

TNO = Nitric Oxide
VD = 1 diffusion and blood supply for organs

D : vascular.

Diabetes has two types: metabolic + Vascular
Metabolic Diabetes = Ll ;3K (&e

hyperglycemia ¢ sSx hypoglycemia Jx s

diseases.

Insulinogenic: carbs > proteins > fats.

Receptor

control of post-prandial (lexs a K+channel

hyperglycemia

e by slall JSB Y ol ) gy I
daany Lo (e (4355l

Augmentation glucose -
induced insulin release
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=obesity m
Control of insulin release

Normally 50% of daily insulin is basal & 50% PP.
Insulin daily requirements: 0.5- 1 u/Kg. M in puberty, pregnancy & medical

Increase by
= K+ inside = depolarization

1. Glucose - TATP - closure of ATP- sensitive K+ channels > depolarization
—> opening of voltage dependent Ca++ channels - P Ca++ influx = release of

— stored insulin (rapid) followed by slow release (newly formed insulin).
The 1st phase (& later phase 2) is impaired in T2DM, both in TIDM.
Amino acids & free fatty acids augment glucose — induced insulin release.

—

+ increase Ca++ influx m

THANK YOU AND GOODUCK

diabetes = 4wl jnsulin s ) g8 (e BB o

ousS Uie oS A insulind! A1) o
o) s metabolic diabetes J1 (& Gaa 13a
iNSUlING) AaS 213 38 Jasey (,38Y) 5 AL receptorsd)

tinsulin = tanabolic = 1fat in liver + circulation =

newn e I Because it
oth ='not rapid and not sloww , .. ..

have insulin

K+ |of

1Ca+
in red = glucose (drug) effect
= inhibit K+ channel

there is also part 2




