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Fig. 15.1 The action of neurotransmitter differs from that of a hormone. 
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15.1 Endocrine glands 

共通点：maintain homeostasis and use chemical signals 



Fig. 15.2 The endocrine system (classical)  
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Table 15.1 



アドレナリン 

アルドステロン 

インスリン 

Types of hormones(p343) 

 

 

 Peptide hormones 

  ペプチドホルモン 

 

 

 Steroid hormones 

  ステロイドホルモン 

 

 

 Amino acid-derived hormones 

  アミノ酸誘導体ホルモン 

http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Adrenaline_chemical_structure.png
http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Aldosterone-2D-skeletal.svg
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Exocrine versus Endocrine (p340) 

Duct(s) 

膵内分泌 

違い：duct(s)の有無、細胞極性の有無 



endocrine paracrine autocrine 

e.g., prostaglandins and growth factors. 

Prostaglandins are produced, but not carried elsewhere in 

the bloodstream. 

Local hormones (p342) 



Fig. 15.3 Hormones target specific cells. 
nontarget cell 

receptors 

capillary 

hormone 

target cells 

Receptors (p341) 



Fig. 15.3 Hormones target specific cells. 
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Fig. 15.7 Negative feedback mechanism in the endocrine system. 
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Fig. 15.4 Action of a peptide hormone. 
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Fig. 15.5 Action of a steroid hormone and amino acid-derived hormones. 
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Fig. 15.6 Hormones produced by the hypothalamus and pituitary. 
15.2 Hypothalamus and pituitary gland 
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Fig. 15.6 Hormones produced by the hypothalamus and pituitary. 
15.2 Hypothalamus and pituitary gland 
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Fig. 15.8 Growth hormone influences height.  

Pituitary  

dwarfism 

Gigantism 

(←pituitary tumors)  

Age 33 Age 52 

Age 9 Age 16 

Fig. 15.9 Overproduction of growth 

hormone in adults leads to 

acromegaly.  

Effect of growth Hormone 



Hypothalamus Hypothalamic hormone-producing cells 
posterior pituitary 

hormone-

producing cells* 

ACTH 

producing cells 

TSH 

producing cells 

Aderenal  

cortex 
Thyroid 

Pituitary 

Lower  

endocrine  

systems 

TRH 

cortisol T3,T4 

GH 

producing cells 

PRL 

producing cells 

Liver 
Mammary  

gland 

 (PRF) 

PIH 

IGF-1 

LH/FSH 

producing cells 

Gonads 

sex 
hormones 

ADH OT 

Hypothalamus-pituitary-peripheral endocrine system  

Releasing: 

Inhibiting: 

#not included in 

posterior pituitary 

hormones  

CRH 

Whole  
body 

GHRH 
GHIH 

(Somatostatin) 

GnRH 

(=LHRH) 



Fig. 15.10 Effects of insufficient dietary iodine, hypothyroidism, and hyperthyroidism.  
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Fig. 15.11 Blood Ca homeostasis 

Thyroid gland 

secretes 

calcitonin 

into blood. 

Bones 

take up Ca2+ 

from blood. 

Blood Ca2+ 

lowers. 

Blood Ca2+ 

rises. 

Intestines 

absorb Ca2+ 

from digestive 

tract. 

Kidneys 

reabsorb Ca2+ 

from kidney 

tubules. 

Bones 

release Ca2+ 

into blood. 

parathyroid 

hormone 

(PTH) 

Parathyroid 

glands 

release PTH 

into blood. 

activated 

vitamin D 

calcitonin 

Homeostasis (normal blood Ca2+) 

PTH 

 ↓ 

Ca++ 

Hypoparathyroidism (idiopathic or post-ope) 

              vs. 

Hyperparathyroidism (←adenoma) 



Fig. 15.12 Response of the adrenal medulla and the adrenal cortex to stress. 
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Fig. 15.13 Regulation of blood pressure is under hormonal control.   
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Fig. 15.14 Addison disease Fig. 15.15 Cushing syndrome 



Fig. 15.16 The pancreas is both an endocrine and exocrine gland. 
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Fig. 15.17 Blood glucose homeostasis 
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Fig. 15.18 The results of a glucose tolerance test for diabetes. 
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インスリンの発見（p357) 

1921年 トロント大学生理学教室（マク
ラウド教授）にて、バンティング（外科
医）とベスト（医学部学生）インスリンを
発見。 

   

1922年 糖尿病の患者へのインスリン
の治療投与開始。その結果をバンティ
ングとベストが発表。 

 

1923年 ノーベル医学賞が、バンティン
グとマクラウドに贈られる。 



Fig. 15.19 The hormones produced by the testes and the ovaries 
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Fig. 15.20 melatonin production changes by season. 
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Fig. 15.21 Homeostasis is maintained through cooporation of multiple organ systems. 
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