GROWTH HORMONE

· Somatotropic hormone, somatotropin.
· Somatotrophs.(20%)
· 191 AA.
· GHRH (ventromedial nucleus).
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· GHRH         receptor        Gs protein           
Adenylyl cyclase and phospholipase C
cAMP and IP3/Ca                secretion +   synthesis.

· Somatostatin (SRIF)             receptor
Gi               inhibit generation of cAMP 
Decrease secretion. 
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SECRETION
[image: Image13]
· Pulsatile every 2H.
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ACTION OF GROWTH HORMONE
· Direct.
· Skeletal muscles, liver and adipose.
[image: Fig1a                                                          00000010Macintosh HD                   B191BFFC:]
· Indirect (somatomedine IGF).
· 4500-7500 MW.
· Somatomedine C. 

[image: http://img.medscape.com/fullsize/migrated/483/288/nrc483288.fig1.jpg]
EFFECT ON CARBOHYDRATE
· Increase blood glucose.( Diabetogenic effect. ) 
( gluconeogenesis) 
    
Decrease glucose utilization in energy.
· Increase in insulin.
[image: http://www.deo.ucsf.edu/images/charts/1.h.hormone.jpg]

EFFECT ON PROTEIN
- Increase protein synthesis.
a- Increase AA uptake.
b- Increase DNA synthesis.
c- Increase RNA synthesis.
- Decrease protein catabolism.

EFFECT IN FAT

1- Increase FFA.
2- FFA                  Acetyl-CoA          energy   



EFFECT IN BONE AND CARTILAGE

1- Increase liner growth.
2- Increase metabolism in cartilage forming cells.
3- Increase proliferation of condrocytes.
4- Widening of the epiphyseal plate.


[image: Guyton 49-7]
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ABNORMALITIES
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1- Hyposecretion of GH.
Dwarfism.
Causes?. 
where?
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2- Hypersecretion.
· Often associated with tumor.
· Giganitsm.
· Acromegaly.
· Octreotride.

[image: Fig14-5]
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FSH AND LH

· Glycoproteins.
· Gonadotrophs (15%)
 
· α and β.
· Related to TSH.



SECRETION
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ACTH
· Cortictrophs.(15%)
· ACTH, MSH, β-endorphin.
· Preproopiomelanocortin (POMC).
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ACTION
· Stimulate synthesis and secretion of adrenal cortical hormones.
[image: Table]
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figure 49~7 Comparison of weight gain of a rat injected daily
with growth hormone with that of a normal rat.




image12.jpeg
) Hypothalamus

< Inhibi tes growth
Feedback; :* Inhiblts GHRH release secref _
: Stimulates GHIH ; hormone—releasing

: release Anterior  5rmone (GHRH), and

: '-»lnhibitsGHsynthesisl Pitutary  somatostatin (GHIH)

: : and release

H  RGRGRGEEEEEEE Growth hormone

H Indirect actions Direct actions
: (growth- (metabolic,

: promoting) anti-insulin)

and
other tissues

Produce

insulin-like growth
factors (IGFs)

— Effects -l Effects
Skeletal Extraskeletal Fat Carbohydrate
metabolism
1 l, 1 1 “— Increases, stimulates

Increased protein « = - Reduces, inhibits

Increased cartilage . Increased Increased blood el
formationand || SYAthestS, and | | gt preakdown | |glucose and other Tia smyue
skeletal growth goert andrelease | |anti-insulin effects Physiclogicaliresponse
proliferation Bl

Copyright © 2010 Pearson Education, Inc




image13.jpeg




image14.jpeg




image15.jpeg
Adenohypophysis I
Growth hormone
Hypersecretion

Normal
secretion

Hyposecretion

Lorain Frohlich’s

Normal Giant
Dwarfs
Common age: 21 years

Figure 14:5 Effects of normal and abnormal growth hormone
secretion.
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Figure 14:6 Acromegaly.
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Figure 49-8 An acromegalic patient. (Courtesy of Dr. Herbert Langford.)
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FIGURE 10-9. Control of follicle-stimulating hormone (FSH) and luteinizing hormone (LH) secretion in females during the
menstrual cycle. The follicular and luteal phases are characterized by negative feedback of estradiol and progesterone, respectively,
on the anterior pituitary. Midcycle is characterized by positive feedback of estradiol on the anterior pituitary. GnRH, gonadotropin-
releasing hormone.
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rfapie 9-10 Factors Arrecting ACTH Secretion

Stimulatory Factors

Decreased blood cortisol
levels

Sleep-wake transition

Stress; hypoglycemia; surgery;
trauma

Psychiatric disturbances
ADH

a-Adrenergic agonists
B-Adrenergic antagonists
Serotonin

Inhibitory Factors

Increased blood cortisol
levels

Opioids

Somatostatin
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Units

Hormone Reference range
Adrenocorticotrophic
hormone (ACTH) (plasma) 7-51 (07:00-10:00 h) ng/l
Cortisol 150-550 (at 08:00 h) nmol/|
<200 (at 22:00 h)
Follicle-stimulating hormone (FSH)
Male .5-9. un
Female* 3,015 (early follicular) un
Up to 20 (mid-cycle)
> 30 (post-menopausal)
Gastrin (plasma) Up to 120 ng/l
Growth hormone (GH) Very variable, usually mu/
less than 2, but may be
up to 50 with stress
Insulin Highly variable and mu/l
interpretable only in
relation to plasma glucose
and body habitus
Luteinising hormone (LH)
Female* 2.5-9.0 (early follicular) un
Up to 90 (mid-cycle)
> 20 (post-menopausal)
Male 15-9.0 un
Oestradiol-17p
Female 110-180 (early follicular) pmol/l
5501650 (mid-cycle)
370-770 (luteal)
< 150 (post-menopausal)
Male <200 pmol/l
Parathyroid hormone (PTH) 10-65 ng/l
Progesterone
Male <20 nmol/l
Female < 2.0 (follicular) nmol/i
> 15 (mid-luteal)
< 2.0 (post-menopausal)
Prolactin (PRL) 60-390 muAt
Testosterone
Male 10-30 nmol/l
Female 04-2.8 nmol/t
Thyroid-stimulating
hormone (TSH) 0.15-3.5 mu/i
Thyroxine (free) (free Ta) 10-27 pmol/l
Tri-iodothyronine (Ts) 1.0-26 nmol/l
TSH receptor antibodies
(TRAb) <7 un

* Luteal phase values similar to follicular phase.

Notes

1. A number of hormones are unstable, and collection details are critical

1o obtaining a meaningful result. Refer to local hospital handbook.

9. Values in the table are only a guideline; hormone levels can often only

be meaningfully understood in relation to factors such as sex (e.g.

testosterone), age (e.g. FSH in women), time of day (e.g. cortisol) or
regulatory factors (e.g. insulin and glucose, PTH and [Ca**]). Also,
reference ranges may be critically method-dependent.
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Typical variations in growth hormone secretion throughout the day,
demonsirating the especially powerful effect of strenuous cxercise and
also the high rate of growth hormone secretion that occurs during the
first few hours of deep sleep.
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Table 9-4 Factors Afrecting Growth Hormone

Secretion

Stimulatory Factors

Inhibitory Factors

Decreased glucose
concentration

Decreased free fatty acid
concentration

Arginine

Fasting or starvation

Hormones of puberty
(estrogen, testosterone)

Exercise

Stress

Stage IIT and IV sleep

o-Adrenergic agonists

A

Increased glucose
concentration

Increased free fatty acid
concentration

Obesity

Senescence
Somatostatin
Somatomedins
Growth hormone
B-Adrenergic agonists
Pregnancy





