=N
The Adrenal Gland
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Adrenal Cortex
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Adrenal Cortex

Zona glomerulosa 4l dahidll

Mineralocorticoids
Zona fasciculata dra jall ddlaiall

Steroid hormones

Glucocorticoids( cortisol)
sex steroids
(testosterone)

Zona reticularis YERA| PN

Glucocorticoids and androgens



Adrenal Cortex

APRENAL CGLAND HORMONES

S Swyar (Glucocorticows)
S Salt (Minersicorticods)

Ve < Androgens

Glucocorticoids
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Mineralocorticoids
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Adrenal Cortex

Regulation of secretion

» glucocorticoids’
and androgens’
secrelion s
requlated by
hypothalamic -
piluilary system.
ACTH is trofic
hormaone of zonae
fasciculata and
reticularis and
major regulater of
cortisol and
andrecgen
production,




Anterior lobe

ACTH

of pituitary gland
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THE ACTION OF GLUCOCORTICOIDS, ATYPE OF

STEROID HORMONE
Cytosol
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Circadian Stress
rhythm

; Synchronization of
Hypothalamus | Circadian Clocks
(PVN) v
Immune &
CRH. AVP Inflammation
B , Cognition
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Pituitary | .
, Depression
v & Anxiety
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ACTH Growth &
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» Low Blood Volume

Angiotensin |
High K+
Adrenal
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&4® Stimulation
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Water Decreased
Reabsorbtion Plasma K+
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ADRENAL GLAND

(hormones)
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ADRENAL MEDULLA
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Zona glomerulosa Zona fasciculata Zona reticularis

Catecholamines
(epinephrine and norepinephrine)
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ADRENOCORTICAL HYPERFUNCTION
(HYPERADRENALISM)
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1. Pituitary Cushing’s syndrome Cushing’s disease 60-70% dald
2. Adrenal Cushing’s syndrome 20-25% A, ,IaS
3. Ectopic Cushing’s syndrome10-15% 3Ariia

4. latrogenic Cushing’s syndrome daa e
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Higher brain centers

2 B
Release into
bloodstream

Hypothalamus » Stimulation

Anterior
pituitary
gland

ACTH Cortisol inhibits

secretion of CRH
and ACTH

Cortisol affects

various target cells Stimulates

glucose
formation

Inhibits Promotes
ACTH Cortisol protein fatty acid
stimulates synthesis release
the adrenal
cortex to
release
cortisol

(@ = stimulation; @ = inhibition)




Cushing’s syndrome

e Duo 10 excess cortisollike medication (pradnisona) of tumor
that produces or results in production of excessive cortisol
(Cases due to a pituitary adenoma » Cushing's discase)]
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Personality Changes
Moon Face

1 Susceptibility
to Infection
Males:

Gynecomasti
Fat Deposits on Face /

and Back of Shoulders

Osteoporosis —g

CNS Irritability

NA & Fluid Retention
(Edema)

Thin

Extremities

Gl Distress -TAcid

Amenorrhea, Hirsutism
—— Thin Skin
T Purple Striae

—— Bruises & Petechiae
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2 to 20 years: Girls NAVE
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Delayed Growth with Weight Gain—Girls
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ETIOPATHOGENESIS

1. Adrenocortical adenoma, producing aldosterone 3 ) yia (,\in

2. Bilateral adrenal hyperplasia, especially in children

él.; . ...L)é

3

(congenital hyperaldosteronism)

3. Rarely, adrenal carcinoma Ay yaS La g S



CONN'S SYNDROME o
L Dr J Anthonypillai

SOLITARY ALDOSTERONE PRODUCING ADENOMA

¥
Excess production of Aldosterone

1

1. Sodium retention - water retention- increases intravascular volume - HYPERTENSION

2. Potassium loss - HYPOKALAEMIA

A 4
1. HYPERTENSION
2. HYPOKALAEMIA
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1. Hypertension, usually mild to moderate diastolic ‘_,,..LMY\ Lacall L
hypertension. .
o sl sall
2. Hypokalaemia and associated muscular weakness,
g;&bs (R
s Oleac] e
peripheral neuropathy and cardiac arrhythmias. T (,.Lu Qudl i
3. Retention of sodium and water. . .
4. Polyuria and polydipsia due to reduced .

concentrating power of the renal tubules.



Increased
androgen
production
results in
ambiguous
genitalia in
newbomn

girls.
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It is due to congenital Iy xie

adrenal hyperplasia in which there is
congenital deficiency of a specific

enzyme.

" it is caused by an |

adrenocortical adenoma or a

carcinoma. Cushing’s syndrome is ot o
e CEFEEFINEEY

often present as well.
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scrotum
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Ambiguous genitalia in CAH
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Acne
Receding

hairline baldness Facial hirsutism

Androgenic flush

Variable pigmentation

Small breasts

Male escutcheon

Heavy (muscular)
arms and legs
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ADRENOCORTICAL INSUFFICIENCY
(HYPOADRENAL ISM)

1. Primary adrenocortical insufficiency

<

(=
2. Secondary adrenocortical insufficiency
Diminished secretion of ACTH Lsyh
3. Hypoaldosteronism
Deficient secretion of deA.A

aldosterone
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ADRENAL GLAND HORMONES
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(aldosterone deficiency)
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( cortisol deficiency)
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Autoimmune chronic destruction

Histoplasmosis
Amyloidosis
Metastatic Cancer
Sarcoidosis

Haemochromatosis.



Addison's disease
Chronic Hypoadrenalism

HYPOALDOSTERONISM
Low [CORTISOL)
Hypoglycaemia
Hypercalcaemia & anaemia
High [ACTH] / [MSH]
Pigmentation

Low serum - [Na"]

High serum - [K*)

Dehydration (low ECV incl TBV)
Postural hypotension

Weight loss

High plasma - [renin)

Low [SEX HORMONE]

Loss of body & pubes haur
Loss of ibido/amenorrhoea
Muscle wasting & thin limbs

Adrenal

Gland
ADRENAL GLAND HORMONES

S Swgar (Glucocorticouds)
S Salt (Mineraicorticoids)
S Sen(Androgens)
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3. Arterial hypotension 52

4. Vague upper gastrointestinal symptoms ¢ ¢t pll (Ol cdae Sl o)
5.Loss of hair in women ya il Jadlis

6. Episodes of hypoglycaemia Sl e g
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8. Biochemical changes

Include reduced GFR

Acidosis

Hyperkalemia _
Hypoglycemia

Low Sodium

Low Chloride

Low Bicarbonate






Pheochromocytoma
(Chromaffin Tumour)

20-60 years old

10% of the tumours are
malignant

dark brown black appearance of
this tumour caused by chromaffin oxidation of catecholamines



Pheochromocytoma
(Chromaffin Tumor)
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Pancreas Islet
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Pancreatic islet
(of Langerhans)

Acinar cells
of pancreas  Alpha cell Beta cell
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Pancreatic islet

Alpha cell
(produces glucagon)
Beta cell

Gallbladder (produces Insuln)

Spleen

Common bile duct

Duodenum

Duodenal papilla Tail of pancreas

Pancreatic duct

Body of pancreas
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Insulin ¢xgay)

NH

[Proinsulin |

‘ NH4
Insulin

NH, cc




IRS1and 2 proteins




Adipose tissue

&

T Glucose uptake
T Triglyceride synthesis

! Lipolysis
Pancreas
< ) X "_\/;*: ";A}
: ' £ INSULIN
\ -3_\:‘/ / \
Skeletal Liver
muscle

T Glucose synthesis
T Triglyceride synthesis
! Glucose production

T Glucose uptake
T Glycogen storage
T Protein synthesis
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Table 25.4 Eticlogic classification of diabetes mellitus
B (as per American Diabetes Association, 2007).

TYPE 1 DIABETES MELLITUS (10%)
(earlier called Insulin-dependent, or juvenile-onset diabetes)

Type IA DM: Immune-mediated
Type IB DM: Idiopathic

TYPE 2 DIABETES MELLITUS (80%)
(earlier called non-insulin-dependent, or maturity-onset
diabetes)

OTHER SPECIFIC TYPES OF DIABETES (10%)

A. Genetic defect of P-cell function due to mutations in
various enzymes (earlier called maturity-onset diabetes of
the young or MODY) (e.g. hepatocyte nuclear transcription
factor—HNF, glucokinase)

B. Geneticdefectininsulinaction (e.g.type Ainsulin resistance)

C. Diseases of exocrine pancreas (e.g. chronic pancreatitis,
pancreatic tumours, post-pancreatectomy)

D. Endocrinopathies (e.g. acromegaly, Cushing's syndrome,
pheochromocytoma)

E. Drug- or chemical-induced (e.g. steroids, thyroid hormone,
thiazides, B-blockers etc)

F. Infections (e.g. congenital rubella, cytomegalovirus)

Uncommon forms of immune-mediated DM (stiff man
syndrome, anti-insulin receptor antibodies)

H. Other genetic syndromes (e.g. Down's syndrome,
Klinefelter's syndrome, Turner’s syndrome)

IV. GESTATIONAL DIABETES MELLITUS (49)
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Major risk factors for type 2 diabetes mellitus
Table 25.5 (ADA Recommendations, 2007).

1.

2.
3.
4,
5.

o

Family history of type 2 DM

Obesity

Habitual physical inactivity

Race and ethnicity (Blacks, Asians, Pacific Islanders)

Previous identification of impaired fasting glucose or impaired
glucose tolerance

History of gestational DM or delivery of baby heavier than 4 kg
Hypertension

Dyslipidaemia (HDL level < 35 mg/dl or triglycerides
> 250 mg/dl)

Polycystic ovary disease and acanthosis nigricans

History of vascular disease




Table 2.3—Criteria for testing for diabetes or prediabetes in asymptomatic adults

1. Testing should be considered in overweight or obese (BMI =25 I<,|;a;r'm2 or =23 kgfmz in Asian
Americans) adults who have one or more of the following risk factors:
e First-degree relative with diabetes

» High-risk race/ethnicity (e.g., African American, Latino, Native American, Asian American, Pacific
Islander)

» History of CVD

® Hypertension (=140/90 mmHg or on therapy for hypertension)

® HDL cholesterol level <<35 mg/dL (0.90 mmol/L) and/or a triglyceride level =250 mg/dL
(2.82 mmol/L)

¢ Women with polycystic ovary syndrome
e Physical inactivity
» Other clinical conditions associated with insulin resistance (e.g., severe obesity, acanthosis
nigricans)
. Patients with prediabetes (A1C =5.7% [39 mmol/mol], IGT, or IFG) should be tested yearly.
Women who were diagnosed with GDM should have lifelong testing at least every 3 years.

For all other patients, testing should begin at age 45 years.

S B N RTVR N

. If results are normal, testing should be repeated at a minimum of 3-year intervals, with
consideration of more frequent testing depending on initial results and risk status.

Diabetes Care Volume 41, Supplement 1, January 2018
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Table 2.2—Criteria for the diagnosis of diabetes
FPG =126 mg/dL (7.0 mmol/L). Fasting is defined as no caloric intake for at least 8 h.*

OR

2-h PG =200 mg/dL (11.1 mmol/L) during OGTT. The test should be performed as described by the
WHO, using a glucose load containing the equivalent of 75-g anhydrous glucose dissolved in water.*

OR

A1C =6.5% (48 mmol/mol). The test should be performed in a laboratory using a method that is
NGSP certified and standardized to the DCCT assay.*

OR

In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a random plasma
glucose =200 mg/dL (11.1 mmol/L).

*In the absence of unequivocal hyperglycemia, results should be confirmed by repeat testing.
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Table 2.4—Categories of increased risk for diabetes (prediabetes)*
FPG 100 mg/dL (5.6 mmol/L) to 125 mg/dL (6.9 mmol/L) (IFG)

OR

2-h PG during 75-g OGTT 140 mg/dL (7.8 mmol/L) to 199 mg/dL (11.0 mmol/L) (IGT)
OR

A1C 5.7-6.4% (3947 mmol/mol)

*For all three tests, risk is continuous, extending below the lower limit of the range and becoming
disproportionately greater at the higher end of the range.
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Figure 25.23 Schematic mechanisms involved in pathogenesis of two main types of diabetes mellitus.






IEL EPEXSE Contrasting features of type 1 and type 2 diabetes mellitus.

FEATURE TYPE 1 DM TYPE 2 DM

1. Frequency 10-20% 80-90%

2. Ageatonset Early (below 35 years) Late (after 40 years)

3. Typeofonset Abrupt and severe Gradual and insidious

4. Weight Normal Obese/non-obese

5. HLA Linked to HLA DR3, HLA DR4, HLA DQ MNo HLA association

6.  Family history < 20% About 60%

7. Genetic locus Unknown Chromosome 6

8. Diabetes in identical twins 50% concordance 80% concordance

9. Pathogenesis Autoimmune destruction of B-cells Insulin resistance, impaired insulin secretion
10.  Islet cell antibodies Yes No
11.  Bloodinsulin level Decreased insulin Normal or increased insulin
12.  Islet cell changes Insulitis, B-cell depletion No insulitis, later fibrosis of islets
13.  Amyloidosis Infrequent Common in chronic cases
14.  Clinical management Insulin and diet Diet, exercise, oral drugs, insulin
15.  Acute complications Ketoacidosis Hyperosmolar coma
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The American Diabetes Association
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For people with diabetes maintaining

'tight diabetes control', the American Diabetes

Association recommends a post-meal glucose level of less than 10 mmol/L
(180 mg/dL) and a fasting plasma glucose of 3.9 to 7.2 mmol/L (70—

130 mg/dL).
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