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Chapter 9

m Diabetes Mellitus and Antidiabetic Drugs

Definition of DM: It is a clinical syndrome

characterized by disturbance in carbohyd- Histology
rates, fat, & proteins metabolism due to There are 4 types of cells in the islets
either insulin deficiency or insulin resistance. oof Langerhans.
=l a cells (20%) : secrete glucagon.

Manifestations: =l B cells (75%) : secrete insulin and
=] Polyuria, polydipsia, polyphagia, and islet associated polypeptide

loss of weight. Deltg < (@mylin).

f._.‘=""e's"b_\e 4"sI Complications of DM e.g. recurrent CElSul5 cells (3-5%) : secrete

) i B.V Degeneradion
infections, angl%éag{ﬁylo,

retinopathy somatostatin.
. he b ’ |
nephropathy, DKA, etc. | e

| +Nephropalhy  =IF cells < 2 %: secrete pancreatic’ > | =»

" AL 5557 g5 050} 4 or Aubenamic P Felenurac /e 36 polypeptides (facilitate digestive . .~ b Cels JI
sensory P JFeTT rakwcine SRt 59>
Neuto Pathy +— Lafu WAL Cinszo 5T TRES GIT: G Y 3

process). Epsilon +

Laboratory investigations:Z5 aesilen Cells < 17 5 secrele

=] Urine analysis for glucosuria & ketonuria. Gihreli ¢ stimulale ]Pee“n%, oP kuﬂﬂ,ﬂ”
*| Blood glucose: fasting and 2-hr after oral 75 g qucose.XL_ﬁm!us o sto ders e Al

=] Glycated hemoglobin (HbA,C): indicates average blood sugar level for the past

2-3 months DS
Normal IGT* DM
_— Fasting BG <100 mg/d) |-, 100-126 > 126 mg/dl
-
Sm\ @‘uszSe/_Dz hr after oral 75 g glucose < 140 mg/dl 140-200 > 200 mg/dl
Telerance T |HDAC srdbestel o ST (< 6% 6-6.5% > 6.5%
R o Fzmone Elevated levels mean
R e at, crelng e yncontrolled DM over
.90-120 Day Aophnrlc_s290529

w2 the last 2-8 months.

* IGT = Impaired glucose tolerance (prediabetes): it can be controlled by diet regime
alone.
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Common types of DM:

=] Type 1 DM: (old name: insulin dependent DM)
=] Type 2 DM: (old name: non-insulin dependent DM)
=] Gestational DM: appears during pregnancy and disappears after labor.

Type 1 (IDDM) Type 2 (NIDDM)

Pathophysiology: Autoimmune condition The pancreas usually
(>5 against the pancreatic beta produces some insulin. But
9 cells. The damaged either the amount is not
e pancreas doesn't make sufficient, or the body's
<§': insulin. cells are resistant to it.
o
% Onset (age): < 30 years >30 years (adult-onset)
- Body built: Usually undernourished Jtﬁ Usually obese
g Insulin therapy: Essentially required. Required in 20% of patients
8 Oral drugs: Not required. Essentially required.
&
&
E Less common types of DM:
=
& =] Latent autoimmune diabetes of adults (LADA): is a condition in which type 1
o DM develops in adults.

=] Maturity onset diabetes of the young (MODY): is a condition in which type 2
DM develops in children or young adults who develop persistent, asympt-
omatic hyperglycemia without progression to diabetic ketoacidosis.

N.B. Adults with LADA or children with MODY are frequently misdiagnosed as

having type 2 or type 1 DM, based on age rather than etiology.—-rac,»;m_o;wc;ii
EC 350 o 5

v .
=] Secondary DM: 2ry to drugs, infections, endocrine diseases, etc. MoV oo tor 0

Lines of treatment:

m! Diet control.

m! Diet + insulin (type 1).

m! Diet + oral antidiabetic drugs (type 2).

m! Exercise: to enhance peripheral glucose utilization.

[l DIET REGIME

It is the first line of treatment in all types*of DM. w,‘/./ /25 — High Gl
Seesb VoW e v

* Glycemic Index (Gl):—> 4| 4oV Glu N, C a5

—! It describes the capacity of a food to raise blood glucose in normal glucose
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tolerant individuals.
—! Foods with a high GI may be associated with 1 risk of obesity and the
postprandial hyperglycaemia, with such foods may also 1 the risk of T2DM.

Caloric requirements of patients Distribution of food elements
Average wt: 70%3  30-35 c/kg/d 15 % from proteins
Children or thin: 40-45 c/kg/d 55 % from carbohydrates
Obese: 20-25 c/kg/d 30 % from fats

[ INSULIN

Chemistry

u] 2 peptide chains: A (21 aa) and B (30 aa)
linked by 2 disulfide bonds.

=] |nsulin is secreted as proinsulin then
cleaved (within the storage granules in
the B cells) into insulin and connecting
peptide “C-peptide”.

N.B. Measurable C-peptide levels K channels
indicate the presence of endogenously [H] B-cel
produced insulin and functioning B-cells.

2 0
2 o
o
Gm
Secretion .
(—

ul Glucose enters f3 cells - 1 ATP - closure

of ATP-dependent K™ channels - Insulin 8
opening of voltage-gated Ca** channels granules 8
[ ]
°

2+ 3 : :
-1 Ca™ influx - insulin release. Insulin

e Ilelease
Insulin receptors

-1 A tyrosine kinase receptor consists of 2 extracellular QO Insulin
a-subunits and 2 transmembrane B-subunits. @ @

-! Binding of insulin to the a-subunits causes B @ Body cel
activation of the B-subunits - activation of tyrosine u»

kinase enzyme which triggers a series of %

intracellular effects that 1 number of glucose TK enzyme SLOT
transporters (especially GLUT4) on the cell | ")
membrane - 1 transport of glucose into the cell.

«&luTy Found Rimarly in ¢ Hear}, musqlesaﬂivir
and Adigose Lissue, thal is why iFs the most importan
ofe between the M GluT 4ypes.
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Notmal insulin in BS 2
5-1544/ml ( Fasting) 5 Go- 9o ull

=! Insulin deficiency (e.g. in fasting) =] Insulin excess (Obesity).
=] Drugs: INSULIN SENSITIZERS: Obesity causes continuous
a)! Thiazolidinediones: e.g. stimulation of B-cells —
pioglitazone & rosiglitazone. hyperinsulinemia — down regulation
b)! Trace elements: e.g. selenium & of insulin receptors.
chromium. =] Drugs: e.g. corticosteroids

Pharmacokinetics of insulin

= Endogenous insulin:

-1 The pancreas releases insulin in the portal vein in small bouts at short
intervals according to blood glucose levels. The liver clears ~ 50% of the
secreted amount; the rest is distributed all over the body and cleared by
receptor-mediated uptake and intracellular degradation.

& The normal blood level of insulin is 5-15 pU/ml (fasting) and 60-90 pU/ml
(postprandial).

=] Exogenous insulin:

-! Insulin is not administered orally because it is rapidly destroyed by GIT
enzymes. It is given s.c. (common) or i.v. (in emergencies).
-1 The plasma half-life of insulin given intravenous is 10-12 min.

CHAPTER 9: ENDOCRINE PHARMACOLOGY

Sources of commercial insulin

-1 Prepared from animals (beef and pork).

-1 POrk insulin differs from human insulin in One aa (alanine in pork and threonine
in human) while bEEf insulin differs from human in thrEE aa.

-1 Animal insulin may contain fraces of animal proteins and proinsulin, so it is more
antigenic and can cause insulin resistance.

R b )| Ao Lpr s
Allergey o1+ AT
=| Human insulin: C— Avival Wisulin

. 2L ¥l lgu / Zoa I

-! It is identical to human insulin and is prepared by recombinant DNA technology
(genetic engineering) from yeasts or bacteria.

-1 Advantages: Less antigenic and rare development of insulin resistance.

glargine), making a “different molecule” so as to get different pharmacokinetic
properties.
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Insulin administration

=] All insulins are given by s.c. injection.

=] Regular insulin is the only type that can be given i.v. in diabetic emergencies.

=] The standard insulin concentration is 100 units/mL (U-100). It should be injected
with a standard U-100 syringe. L“gi(\‘lffi ‘;\% E:nilﬁ%lcoal

Tasulin needed +o lowel- O Dl cozed sl msulin Jl glus|
ag\“ultfgz?gem%/jt. K”—"‘Lﬁ o C ) g

Insulin requirement and long term regimens . [ un,',l X ?.JOK%-_— 325unii. Kg
=! Generally, the total daily insulin requirement in units is equal to 0.55 times the
person’s weight in kilograms. A [conservative| total daily dose (TDD) of 0.4
units/kg/d is given_initially to a newly diagnosed pa’?nt,’&the dose is_then
adjusted according to the blood glucose level. N _Consewa*"’f 00/3’6’
— UJyIWlwd}le—’rf
4.7/ Hrpoglycemia Jeamt ole

Firs} =! Basal-bolus regimen: Cneny gl oLl o git ¢ 500 A
way -! Give long acting insulin at bed time; plus three daily injection of short &

acting insulin before each meal. The long-acting insulin providei}jﬁ%
of insulin that controls blood glucose during night and in-between meals, and
the short acting insulin controls postprandial hyperglycemia.

-1 It is commonly used for patients wi}h Type-1 DM and in pregnant women with

. lout lol Joll 2
diabetes. |sn /) /]—— posTd
QoU, okt W

CHAPTER 9: ENDOCRINE PHARMACOLOGY

SEC i a_dailv hi i : ; . :
way ™ Twice da.lly bl.phlasw.lnsulln regimen: | | _ﬁsulm ﬁmP
-1 Use biphasic insulin. The average daily requirement

is 0.5 units/kg. Use the two-thirds rule:
-1 Give the 2/3 of the TDD in the morning and the 1/3

atjg//grfi)ng.
-! It is commonly used for patients with Type-2 DM
—use mixture insulin.
=! Insulin pump (artificial pancreas): insulin is
automatically released according to continuous
measurement of blood glucose by electronic sensor.

l::uses Rapid Neling insulin—5750%0

. . W;MJWI.:’)A? e g™
Methods of administration ;.’:f;;;" lasts for 2&Days oul °?.£’ﬁ;“;;z;;ﬁ;§ﬁ,:’:&*§4m o
] .

NyPoglyceiascaobo = . —3s 0
-1 S.c. injection (using insulin syringes).

.- 8
-1 Portable pen injector (Novo® pen). rpf}/'*—é_’ ’cg,b:l;b:(?
: ey

Follow up of insulin therapy

By estimation of glucose in urine using urine
dipsticks or from capillary blood glucose level using
portable glucometers.
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Indications of insulin A..<| As s L
=] Type 1 DM.

-1 After failure of oral drugs.
stessc ) 391 . 4—=) If the patient of type 2 got “stress conditions” e.g. infections, surgery, or

s e pppptas C i e dg v

d\ﬁ;:ﬁdffiw. regnanc .—*,Auuylama;ﬁsagﬁ

a7 “al - Diabetic ketoacidosis: regular insulin is the only type used i.v.
NP

=] Hyperkalemia (insulin + glucose i.v.): insulin 1 shift of K* from blood to tissues.
P ‘fk 1 9 oAkl 2/ D /
Ol tt s A/ Gluddes) o = L
-Glu JF:L'/)-‘}I N Glu s insulin I3 z%rZ(: }/( )r—> 3455]5? 2’771

Adverse effects of insulin Daﬂms s Zork nmol/l
From over dase g —> Zmmol /L

or Jose aithout <! Hypoglycemia: the most common and dangerous side effect.
Y

vﬁ'&??/ﬁ/f/éﬂ Hypokalemia: insulin causes shift of Kt from extra- to intracellular fluid.
. ot mmo
Ral b Hypersensitivity reactions: urticaria, angioedema or anaphylactic shock.
systemic Alerge . .
net only 2cal- 1 Insulin resistance (see below).

-! Local adverse effects:
oy L)V
=] Allergy: at the site of injection, especially with animal insulin.
Treatment:

ima e =1 Change the type of insulin,

ey Cleam o s~ Pl

Mqiﬁjﬁ/r,;@é' Local corticosteroids. @’Efg'c”fl E; :‘? I
at LK . N 3
S e oo oirdes DegeNelakiol | )

= Lipodystrophy: (atrophy or hypertrophy
of s.c. tissue after repeated injections.

Treatment: rotating the injection site.
=l L | infection.
g nresuon- > -

“Tomuni sul?Presiong,'\_g D,/j)] e+ Ej.ﬁ\a.‘:’{) r'/y
Fofechionsesh ey Antibioics 21,5 BS )IC_5 Alu

| Insulin resistance (IR)

Definition: failure of the body cells to respond to either endogenous or exogenous

-1 The_metabolic _syndrome: it is a combination of central obesity,
hypercholesterolemia, heart disease, type2 DM and IR.

-1 Pregnancy.

-1 Severe infection or stress.

-1 Drugs: e.g. corticosteroids.

_ Gene Wukakion or defect

ﬂeagls +Q 42&@ in_insulin Yeceplors.

287
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rgor GluTa Jefect.

normal signal transduction due to genetic

‘iz A Local insulin resistance: due to degradation of insulin in s.c. tissue by proteolytic

R A Y

efaseiaseo enzymes. It is_diagnosed by changing the route of administration to i.v. injection.
If there is good response, then the resistance is local.

Treatment of IR: Hepatitis C makes

. eps ae eople three to four times
=] Life-style modification: aorz el o daalep

-1 Strict diet control. type 2 DM and insulin
-1 Weight reduction. resistance.
-1 Physical exercise. Shescc_5C ke ol

119 4 Corlison C—

=| Correction of any precipitating factor: e.g. infection orcc,&m;u.,naw
=] Metformin: to improve receptor sensitivity and | intestinal glucose

ab?.orpt!o? (s.ee later). sl sty 5 € o . |
=] Thiazolidindiones (Insulin sensitizers): e.g. pioglitazone to 1 insulin
sensitivity (see later).
=] Change the site of injection regularly In cases of local insulin resistance

[l ORAL ANTIDIABETIC DRUGS

CHAPTER 9: ENDOCRINE PHARMACOLOGY

1. Sulfonylureas

al Sulfonylureas are the most widely used medications for the treatment of T2DM.

plasma proteins.

—-Colfia :
indis Wi%gl/ 6764{,%‘%1—9.‘?si(%ication g

ﬂonﬂ UUVa/I n . . . . . j]ﬁ.ﬁ/f”f\)}
L2 h I First-generation compounds: chlorpropamide, tolbutamide, acetohexamide. 5 __j}idnzy

Low pg}cnc/ m! Second-generation compounds: glibenclamide, glyclazide and glipizide; they
1o} 790', are up to 200 times more potent than first-generation agents, Dutalion £-12h,Given Doy XT

ﬁenal imPainmiH* Third-generation compounds: e.g. glimepiride; these compounds may interact

cm e 9t ith different cellular proteins than other sulfonylureas. | i
.. Renal impirvent te22 L gk Er— e
Sec-Gene )l = (o B ST =R = L oa

. - Cala As, o0 P gt (il a4, Somr . - —
Mechanism of action fﬂaﬁoﬁgﬂnﬂs JI

=| Pancreatic action:

J 521522 4—C) Sulfonylureas 1 insulin secretion by pancreatic B cells. They block K*

isim . : . . .
ﬂ?ﬁf&j}l channels in B cells, leading to depolarization, increased Ca®* entry via

AP C AV voltage-dependent calcium channels, and increased insulin secretion.

-! They | serum glucagon, which opposes the action of insulin.

288 > ™
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requirements of patients with type | diabetes. Liver

-1 They | hepatic output of glucose (gluconeogenesis). %%ﬂ“
g5 Feod

sulPornylureas
sufele GlucoSe

Therapeutic uses

=] Type 2 DM (they are not effective in type 1 DM).

(it 1 _sensitivity of renal tubules to ADH).
dsensitivity of Vo- Recs.
Adverse effects

~1 Increased appetite and weight gain. <132l lss=L8209] colzi] Tocs C_sw
PP ont g orple 519,01 550 0 of0 3-8 e
-! Pharmacologic failure is common, initially affecting 15%-30% of patients (1

IS4

failure) and 90% after 6-7 years of therapy (2ry failure). It is due to progressive
decline in B cell function.;h»lu'cffada;w Qlywdyf’.w >
- R0 P9 SRS mE g P s dUud o .
Oue fo A/'\Hepatotoxicity (cholestatic hepatitis) .. (contraindicated in liver disease).

sulfur.
O Allergic reactions. Du¢ to culfur . Sulfonamid +Sulfonylurea

Both have Sulfur and Cause
HyPerS ensitivity erge y"
2. Meglitinides: repaglinide and nateglinide

CHAPTER 9: ENDOCRINE PHARMACOLOGY

although the binding site on the B-cells is different+ Na Sulfam/lum’d groub.

=| They have very fast onset and short duration so; they are taken orally just before
meals to control postprandial hyperglycemia.
| They don't contain sulfur, so they can be used in patients allergic to
sulfonylureas.
I Hypoglycemia is the major side effect.
=] They should be used with ca}j@ in patients with hepatic or renal impairment.

3. Biguanides: metformin

Mechanism of action

=] | intestinal glucose absorption and | hepatic gluconeogenesis. It does not

=| 1 insulin receptors sensitivity. HYPo@lYG@m]GM a4 IL._'/\)N‘.

Achvale Anaerobic qlycolysis. JloaaB-Cells (s iz <50 4 |
] I;CI:\:C way oe Penols gn insulin '—mﬂ+ MJIU:'.‘"S“M sectetiol

anJ 02 o haPPen . )
inaerobic way doesn’t Jepend on insulin s 4 ~ m
neither Oz i :

G Glycolysis-v@lu, 7y Lactic AC,'Jf.
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Therapeutic uses zm n
.%VOQPOS =] Type 2 DM either alone (in mild cases) or in combination with other drugs. 0M

. , ) ) , ] Qes OUus i
is associaded ml To enhance weight loss in obese patients (| glucose absorption)” i3 Pﬁﬁﬂm ,-,Ja,f, obégjpjfy
with 3 =] Recent studies showed that metformin is useful in the treatment of polycystic
-1 )'\’& ehn ovary syndrome (POS); it lowers serum androgen levels and restores normal
o- m" fog, +°> menstrual cycles and ovulation. \A a1 fr/ in%ﬂiliﬂ’ ary inPefNier

e N\ metbscmin @ 1-4 isalin sensibvity— 4 TX. 1 7 1z Ls NI |
il ze9 + pix) mC"' 11 {11 l-f nsuin o o \ o | l)u\d) WF‘J \)u\uu C/,‘\?f‘
7" Adverse effects & &Ancﬂrog,en—y ﬁ:‘ggi‘{; D) :ﬂ i) oYl s Y OV

I'\-1 | absorption of vitamin B,,: rarely a clinical problem.

(>5 \“f',j/b-‘\‘ | -no(ll- 0 Ty T .
OC";’GN‘G GIT upset (the most common): anorexia, vomiting, and diarrhea.

O
=
=
(1]
o
E
=
[

-! Lactic acidosis: due to increased anaerobic glycolysis in patients
with severe renal or hepatic diseases or if taken with alcohol.

4. Thiazolidinediones (insulin_sensitizers): Pioglitazone - Rosiglitazone*
MIZE s .
X ——= —— / TGls + 4C)10,C$*6r0,-rv—>-wwoc sl
Joss v e, a0il
Mechanism of action < P Lol ek
o Nesc_ilebs (g @uh?d{fyzlq}i Y 2zt dsensitivity s $ GluT v insu wa;(iz;ﬁf
=! They act on nuclear genes called

peroxisome proliferator-activated_receptor-

-1 They 1 insulin receptor sensitivity (by about 60%) and | insulin resistance.
-1 They 1 number of glucose transporters —1 glucose uptake.
-1 They have beneficial effect on serum lipoprotein levels (| TGs).

CHAPTER 9: ENDOCRINE PHARMACOL

=] They have slow_onset and prolonged duration because their mechanism
-

involves gene requlation.

Therapeutic uses: To improve insulin resistance in type 2 DM.

Adverse effects

-1 Hepatotoxicity =~ — f?og_},'lagone in(g(ICGS;”Ola /er Carncer-

W%u Fluid retention leading to peripheral edema & weight gain. (They should be
"= (s avoided in patients with CHF). Cngestie Pioditazone)o-oiA - s
Heart Fotiure.- f d—-’UOUT o ,L‘ D%

*N.B pioglitazone is now the only thiazolidinedione on the market. Rladder cancer actos Actos....

Bladder Cancer
——

5. a-Glucosidase inhibitors (starch blockers): Acarbose - Miglitol

=] They act by competitive inhibition of intestinal<a-glucosidase enzyme>-. |

C e digestion & absorption of carbohydrates. mplex suqers Jog=v c b 2

A a0 > i . o T rosani L

g Gl )l GIT side effects are common: flatulence, diarrhea, abdominal pain.a .zl v olic
s, 2wl They should be avoided in patients with inflammatory bowel disease.

(;,J;rﬁa":‘]:‘;’”- Ko} Bor hepalic dfisease Palignts becouse it is [le patotonxic.

s ™ —

v
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[l NEWER ANTIDIABETIC DRUGS

Incretins are group of metabolic peptides released by gastric and intestinal cells
after eating(to stimulate insulin se ' ] plasma glucose. They are rapidly
inactivated by the enzyme dipeptidyl peptidase 4 (DPP-4). The most important
incretin peptide is glucagon-like peptide-1 (GLP-1).

1. Incretin (GLP-1) mimetics: Exenatide

Exenatide is a synthetic 39-amino acid GLP-1 analog; liraglutide is longer acting

analog and more resistant to metabolism. ot
— 1.|" 3 1 Q"""’J 4,;
Mechanism of action ke
=] They 1 insulin secretion and | glucagon secretion. — B-AIQL‘{"L%?;’“
. - I
=] They slow gastric emptying and | appetite. — La*—c Pl
+ (S
) Pl b day g
Therapeutic uses 395l9 z,ﬁ,ﬁ:;g;
) . _ Hrperglycemia )igrd .
=! Type 2 DM either alone_or in combination with oral drugs. (It should not be given

CHAPTER 9: ENDOCRINE PHARMACOLOGY

not be given after a meal).

/ . - . P
i T L PhaFsflure NG s reo B I L= 2
DPPI,L’*)iV")Ji,‘ gf&c-.)’/q’/él .SulﬁghylurcasJI@f sl) 3 e Eushed

0

Do g Ll e aT e iy . .
Major adverse effects: nausea, vomiting, and pancreatitis (may be serious).

2. Dipeptidyl peptidase 4 inhibitors (Gliptins): Sitagliptin - Saxagliptin

Mechanism of action

=] They inhibit dipeptidyl peptidase 4 (DPP-4), the enzyme responsible for the
proteolysis of the incretin GLP-1.
=] DPP-4 inhibitors may also improve B-cell function.

Therapeutic uses

=| Type 2 DM either alone or in combination with metformin,
=] They are given orally; most common side effects are headache and nausea.

3. Amylin analogs: Pramlinitide

=] Pramlintide is a synthetic amylin analog. Amylin is a polypeptide secreted by (-
cells of the pancreas, and it acts in concert with insulin to reduce blood sugar.

=] It is injected s.c., typically with insulin.

=] Common side effects are hypoglycemia and nausea.
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Drug interactions with oral hypoglycemic drugs S ureq)) c—=

Drugs potentiate the hypoglycemic Drugs antagonize the hypoglycemic
effect: effect:

=] Microsomal enzyme inhibitors. = Microsomal enzyme inducers.
B2 4—al B-blockers: | hepatic =] B-agonists: 1 hepatic glycogenolysis.
‘:E:‘c" rJﬂ:? glycogenolysis %@!}}é,ﬂ,ﬂ' Thiazides and diazoxide: they open
IYG gor( =l éafcyfaQes displacement of M ATP sensitive K+ channels - | insulin
O 0//5 IS sulfonylureas from plasma proteins. release and | peripheral glucose

Boun . More utilization.
‘lnSulm/_/—}c. : Tree T

insulim ®!' Anti-insulin hormones: e.g. steroids
M Coftlisen
AsPIvin and glucagon. ofh

[} TREATMENT OF DIABETIC COMPLICATIONS

| Hypoglycemic coma

Causes:

-1 Large dose of insulin or sulfonylurea. +u‘leghhmcvcs
Cam;;}’z‘/éﬂ Missed meal while taking insulin or sulfonylureas.

-1 Vigorous muscular exercise without dietary adjustment.

Hy%gj/cem/a —+ Brain Automatic __y By _Activation n fivers . |l helP infGluin
Sym. stimulatiot Shress Jormones teleate Blood stieam.
Like G(luoas_vl CoTJrlS n, Nafﬂ
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ManifestationS'

—
—! Hunger pain, mental confu3|on, and coma. +D|\a’rc¢! PuP”-
I -
{ HyperGr 15> poG I =t < ee —_——
Treatment: CoMa s \& s ol s ) 437,451 iy Il

F2rmevant Brain Damage=—>=

=] |f the patient is conscious or semiconscious - give oral s?ﬂ;r solution.
ul If the patient is in deep coma: (1) i.v. glucose 10%; (2) Glucagon 1 mg i.m.
- (Slowly) iv. Alo -Gl Jst=s im. ‘_fml . @Iucaaon <Lis
| Hyperglycemic coma (diabetic ketoacidosis; DKA):

Causes:

-1 Excess food intake.

-! Inadequate insulin administration.

-! Infection or stress condition. inPorfrt

Vinsulin—s{ Glu.uphake and metabolisim
— 4 ipid melabolisim—s 4 Kekon bodies ¢ Fessive)
like Aceton » Acetoacetate and B-hydioxybubyrate (BHB)

Manifestations (DKA); Tr ug, 16 sl

L"""""’" "’"' - Diuresis.

-1 Dehydration and dry ‘shrunken tongue’ 8 P S eadngto ouet P4 ko hdois)
jedo($<;6j Ketosis: smell of acetone in breath and ketones |n urine.
a

to Acidosis (pH < 7. 32 — acidotic breathing (rapid and deep).

Netmal is Pli= £
-! Deep coma in late cases. Ph=#4
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Treatment:
7.5 aggmpﬂac}fv/ aﬁ:}pc;ﬁu
vom| of wattl. ). 15 ¢
ogy |Gilenl ety - Elyid replacement: fluid deficit = 4-5L. 55 it
* Ta Hyps bmc—»cel)@u L
« Tn lyPertotlic— shrmkngf UidJ)

—! Use normal (0.9%) saline. Ringer’s lactate is also acceptable choice.
cesbdTe e 0 b Start with 1-2 L/h for the first 2 hours, followed by 500 mL/h for 6 hours.

.Booml/h Jorsd (Sh YA 319

$1 ke cwi «=b Potassium: is routinely added to theaflwd as 20 mEq KCI/1L.
L Fd bos de fo fl oMEg with each 11 ¥-saline.

Cam tafe K* in urine, May hot-

2. Dilutional Ny PoK* Jue Ja.l Regular insulin:

3 NIrur:;;‘;:chrlz)ﬂkd Rudient an insalin . . ﬁergp?cyc}bg . .
anah makes ki e cels —1 - Start with a bolus of dose of 0.1 units/kg i.v. followed by an infusion of 0.1 6
units/kg/hour.—s— ol /Ky, iv Direst + e U/kg /houre in formd! Saline e
RY @CVgi”n —!" Insulin infusion should continue until serum electrolytes, pH, and glucose 8
';‘”{%",a‘-’ f ——— <
q;ﬂff i level are normalized. ‘ﬂliﬁ‘jﬁ:n%,”;“gj'l‘)%;z? HCog / K*/na* =
i,‘z’,w;‘..: Glucose 5 % is given when blood glucose falls to ~250 mg/st‘O prevent %
] cerebral edema. oot/ S o
et Mm,&@,yw .
BRE »| Bicarbonate (HCO,): is not routinely given unless there is severe acidosis ?_S

H<7.1).

(P ) Q
=
L
. . &
| Hyperosmolar hyperglycemic state (HHS): .
w
=
sl HHS was previously termed hyperosmolar hyperglycemic nonketotic coma &
(HHNC); however, the terminology was changed because coma is found in fewer 5

than 20% of patients with HHS.
. [
J ‘5;5”' =] |t is a life-threatening medical emergency that is more common in old age.

ul PathoqeneS|S' severe hyperglycemla causes 1 water loss (osmotic diuresis) with

absent. BG(Hee/200) > 250 mg/l > 600 mg/I

pH <7.3 >7.3
Ketonurla ++ Faund -- Absent

@lucese Dipsticks
Can messure both Gilu and
Ketons » we use it +o Know

if the pafient is HHS or DKA.

Treatment: similar to DKA except in:

=] Fluid replacement: fluid deficit
>5L.
—! Rapid and aggressive i.v. isotonic saline is the principal treatment. The
patient may require 2-1o L of saline.
—!' Fluid replacement alone can reduce glucose levels.

‘V"’&’ l' Insulin i.v.i snmllar to DKA. I_ng_u_/m__u_§@_o_l___w_/_t_hqu_t___c_qnggml_tan_t_.\_/!g_qr_c_)_ua_ﬂ_w_d
Jl s insuhn

Fiid Replagnent ST AR MR AR SL SR
shockd) g ¥}l Hypokalemia is usually less marked but potassium may be required early in

V"’Hj the treatment.
=] LMWH to prevent thrombotic complications. I i I

Clow Dose y( HeParin) Cle xane M(/
C_wsd MOE ViSCiouse lr&ML/
ﬁmbo&s.ll"b/_r“';u (N@ Y 4—— s I oo

. o - 293



CHAPTER 9: ENDOCRINE PHARMACOLOGY

Mansoura
Clinical Pharmacology

| Diabetic neuropathy

Diabetic neuropathy is the most common complication of diabetes mellitus (DM),
affecting as many as 50% of patients with type 1 and type 2 DM. It may be cranial,
sensory, sensory-motor or autonomic. DN is an irreversible process.

Pathogenesis

Advanced glycated end-products: elevated intracellular levels of glucose cause
a non-enzymatic covalent bonding with cellular proteins, causing microvascular
damage, ischemia, hypoxia, and nerve damage.

Polyol pathway (sorbitol/aldose reductase pathway): elevated intracellular
glucose is converted into sorbitol via the enzyme aldose reductase. Sorbitol is
toxic to tissues.

Treatment

Tight, stable glycemic control is the most important factor for slowing
progression of DN.

30 mg/12h orally (first choice) or pregabalin (second choice). ﬂzﬂ(’,@ﬂ

For diabetic gastroparesis: metoclopramide
For erectile dysfunction: sildenafil



