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6 Endocrine system — hormone physiology
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GnRH: gonadotropin-releasing hormone — stimulates FSH and LH secretion
LH: luteinizing hormone — ovaries and testes o.

FSH: follicle-stimulating hormone — ovaries and testes
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./ | 6.2 Ovulation
process in the menstrual cycle by which a

mature ovarian follicle ruptures and discharges and ovum
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In mammals the
number of oocytes
reaching full maturity
Is carefully controlled
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control of ovulation:

6.2 Ovulation

Lacker model:

three basic assumptions:

1) the rate at which follicles
secrete estradiol is a marker of
follicle maturity

2) the concentration of estradiol
In the blood controls the
release of FSH and LH from the
pituitary

3) the concentrations of FSH and
LH control the rate of follicle
maturation, and at any given
Instant, the response of each
follicle to FSH and LH is a
function of the follicle’s
maturity
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6.2 Ovulation

Lacker model:
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@/ 6.2 Ovulation

Lacker model: symmetric solutions:
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solution: £
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6.2 Ovulation

Lacker model:

follicles begin to develop effect of population size:
at random times:
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6.3 Glucose Metabolism

enerav metabolism: ° anabolic (building) — glycogen, fatty acid
&  catabolic (breakdown) — back to glucose

glycogen: it
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& 6.3 Glucose Metabolism

Islets of Langerhans:

rat
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1/3 ventral
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D S— @® s« storage of excess nutrient c ®

QOblood vessel [Suckale et al. 2008, fig. 2]
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6.3 Glucose Metabolism

disorders: DIABETES MELLITUS

TYPE 1 DIABETES TYPE 2 DIABETES

TYPE | (INSULIN-DEPENDENT) DIABETES TYPE 2 (NON-INSULIN DEPENDENT) DIABETES
PATHOGENESIS: DESTRUCTION OF PANCREAS PATHOGENESIS: INEFFECTIVE USE OF ENDOGENOUS INSULIN
IMMUNOLOGIC; MOST COMMON CAUSE (ANTI-ISLET CELL ANTIBODIES) EVENTUAL DECREASE OF BETA CELL MASS OVER YEARS

REDUCTION OF

INSULIN RESISTANCE
ISLET CELL MASS (>90%)

HYPERINSULINEMIA
(OBESITY, RECEPTOR NORMOGLYCEMIA
DEFECT, DECREASED

(PERIOD OF YEARS)

L INSULIN SECRETION

RECEPTORS)
DIAGNOSIS OF DIABETES FUNCTIONALLY NORMAL
NORMAL PANCREAS PANCREAS
EFFECTS OF
HYPERINSULINEMIA
va%?frsé[;;on IMPAIRED GLUCOSE
HYPERLIPIDEMIA TOHEMNCE
ATHEROSCLEROSIS
('SYNDROME X))
VEN
ABSENT INSULIN BRIEF PARTIAL RECOVERY EINESUTSSEEENEEJ]_?SSD*_ CLINICAL DIAGNOSIS OF DIABETES
SECRETION; DEATH OF INSULIN SECRETION AFTER M SYMPTOMS (MAY BE ASYMPTOMATIC)
WITHOUT EXOGENOUS (HONEYMOON PHASE) ANY YEARS
B os (BETA CELL BURNOUT)
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GLUCOSE (mg/dl) INSULIN (uU/ml)

GLUCOSE (mg/dl) INSULIN (uU/ml)
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ultradian oscillations:
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6.3 Glucose Metabolism

1)

2)

3)

4)
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OBSERVATIONS:

oscillations occur during constant
glucose infusion and are not
dependent on periodic nutrient
absorption from the gut;

however, damped oscillations
occur after a single stimulus such
as a meal

glucose and insulin concentrations
are highly correlated, with the
glucose peak occurring about 10-
20 minutes earlier than that of
Insulin

the amplitude of the oscillations is
an increasing function of glucose
concentration, while the
frequency Is not

the oscillations do not appear ®
depend on glucagon o




\\,\,/ 6.3 Glucose Metabolism

ultradian oscillations: ax

: Degradation in
I Degradationby ~ muscle and

the kidneys and  adipose tissue
liver
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6.3 Glucose Metabolism

ultradian oscillations: MODEL FUNCTIONS:
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\x;, 6.3 Glucose Metabolism

ultradian oscillations:

MODEL RESULTS:
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oscillations disappear:
e if the compartment of
o T2io 480 7E0 580 1200 1440 remote insulin is removed
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B from the model

$o « if the delay caused by the
5 @ three-stage filter is either
:W/W\/W too large or too small
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./ | 6.4 Adaptation of Hormone Receptors

w1
——

exact adaptation:

receptor responds to a time-varying input,
but does not response to a constant hormone stimulus

K1
Rkl T e
hormone K1
concentration activity
H(t) ‘ k'fHk" o \kd ‘ A(t)
+ cell response
ko

RH _ DH
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6.4 Adaptation of Hormone Receptors

stimulus yielding

o maximum responsiveness
activity curve generated by a

periodic square-wave stimulus: Y
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