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1  

(autotroph)

(food)

2
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 (nutrient) 2

1.

2.

(digestion)

(intracellular digestion)

3.1.

2.

(extracellular digestion)
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2

1. (mechanical digestion)

2. (chemical digestion)

(monosaccharide) (amino acid)

(fatty acid) (glycerol)

1 1 

(rhizoid)

1.1 
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(amoeba) (phagocytosis) 

(pinocytosis) (food vacuole)

(lysosome) 

(exocytosis) 

1.1

1. 2.
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7. 
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(paramecium)

(cilia) (oral groove)

1  

2

1. (incomplete digestive tract)

(coelenterates)

2. (complete digestive tract) 2

1.

2.

3.

4.

1.2 
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 (sponge)  
(spongocoel)  

 
2

 1. (choanocyte)  
(collar cell)  

 2. (amoebocyte)  
 

1.3
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2 (ectoderm) (endoderm)

(mesoglea) 2

 (tentacle)  (nematocyst) 

(gastrovascular cavity)

1.4

1.

2.

3.
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(planaria) 3

(mouth)

(pharynx)

(phagocytic 

cell) 

1. (charcoal) 0.5

( )

2. 1-2 1

3.

1.5
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(sucker) 

(scolex)

(host)

1.7

1.6

0.2 mm



   12

  (earthworm)  

 1. (mouth)

 2. (pharynx)

 3. (esophagus)

 4. (crop)

 5. (gizzard)  

 6. (intestine)  
 

 7. (anus)

1.8
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  (arthropod)  

 1.  (mouth) 

 2.  (esophagus)  

 3.  (crop)  

 4.  (stomach)  
 

(gastric caeca) 

 5.  (intestine) 

 6.  (rectum) 

 7.  (anus) 
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(vertebrata) 

1.10
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1.12

2. (compound stomach)

4 3

4

4

  - (rumen)

(ciliated)

  - (reticulum)

(honey comb)

  - (omasum) (manyplies)

  - (abomasum)

3. 40

4.
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1.1

1.1



   18

1  

 

1. (teeth)

2

(milk teeth deciduous teeth)

6 6

2 (permanent teeth)

32 

1.13
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  (incisors : I) 8

  (canine : C) 4

  (premolar : P)

8

  (molar : M)

12

8

2

   (crown)

(enamel) 

 (dentine)  (pulp 

cavity)

   (root)

(cementum)

1/4

I : C : P : M   �   2 : 1 : 2 : 3

1.15

1.14
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 2. (tongue)  
(taste bub)

 3.  (salivary gland) (saliva)  
1-1.5 99.5 pH 

6.2-7.4 3

  (parotid gland) 2  
26  

(parotitis mumps)

  (submaxillary submandibular gland)  
1 69  

  (sublingual gland)

5

(ptyalin)  
(amylase) (dextrin)

(disaccharide) (monosaccharide)  
 

1.16

 1 21

 (soft palate) (pharynx)  
(epiglottis)  

(uvula)  
 
 
 

1.17
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(hypopharyngeal sphincter) 

(gastroesophageal 

 cardiac sphincter)

 
 
 

(peristalsis)  
5-10 1.18
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(stomach)

5 10

(rugae)

50 10-40

500-2,000 3

1.

(cardius cardiac stomach)

(cadiac sphincter)

2. (fundus)

(body)

3. (duodenum) (pylorus

pyloric stomach)

(pyloric sphincter)

1.19
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 1. (mucous cell)

 2. (parietal cell)  
 

 3. (chief cell zymoten cell)  
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(chyme) 30

6

 
 

1.20
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(liver) (gall bladder) (pancreas)

1. (small intestine)

6-7

3

3 1

500,000

1.

2.

3.

4.

1.21

 1 25

  1) (duodenum)

25 

  2) (jejunum)

2.5

  3) (ileum)

4 

(ileocolic sphincter ileocecal sphincter)

12

2. (liver)

2 2

600-800 

3. (gall bladder)

(emulsion)

4. (pancreas)

(insulin) (glucagon)

1.22



   26

 
 

(secretin) (pancreozymin)  
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3.

pH

7.5 98 2

(bile salt)

1.2

1.     2.    3.

4. 5. 6. 

7.

1. 1 2

2. 1 3-4

3. 1 2

4.

1. 1 2

2. 1
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1.24
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(absorption)

4 (diffusion)

12 (villus)

20-30 1

(microvillus)

1.25
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(large intestine)

1.50

Escherichia coli

12

 1 33

1. (cecum)

10 (appendix)

2. (colon)

3. (rectum)

(faeces) (anus)

1.

2.

3.

 / 

4.

5.

6.
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(CO2)

(nitrogenous waste)

1. (ammonia)

H�N�H

H
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2. (urea) 100,000
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(excretion)

1 

(contractile vacuole)

1.26
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(gastrovascular cavity)
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2

(cilia) 

(excretory pore)

(nephridium) 1

(nephrostome)

(nephridiopore)
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(malpighian 

tubule)

(green gland)

(antennal gland)

(excretory pore)

(hepatopancreas)
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(kidney) (ureter) (urinary bladder) (urethra)

1.27

•
•

•

•

•

(vena cava)

(renal artery)

(renal vein)

(aorta)
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1 10-13 6 3

150

2

1. (cortex) 6-8

(nephron)

(glomerulus) (proximal 

convoluted tubule)  (distal convoluted tubule)

1.3

1. 2.

3. 4.

5. 

1.

2. 2

3. 

4.

1.

2.
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2. (medulla)

(medullary pyramid)

(papilla) (pelvis) (loop of 

Henle) (collecting tubule)

1.28

(nephron) 1

1. (Bowman’s capsule)

2 2

2. (glomerulus)

3. 3

  3.1  (proximal convoluted tubule)

(microvilli)

  3.2 (loop of Henle)

  3.3 (distal convoluted tubule)
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1.29

(ureter)

30 0.5

(peristalsis)

5-6

(urinary bladder)

2

3

(internal sphincter muscle)

700-800 

1,200 1 4
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 1.  
 

(podocyte)  
 

(urine)  

 
2 (hydrostatic pressure)  

(osmotic pressure)

3  
60-100 (basement membrane)  

 

 

 2. (reabsorption)  
180 180 1.5  
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(Na�) (Cl�) (HCO�

3 ) 

  
(Na�) (Cl�)

 1 45

 
(aldosterone)  

(Na�)

1.2 3

(g/100 cm3) (g/100 cm3) (g/100 cm3)

92 90-93 95

6.0-8.4 0.01-0.02 0

0.0008-0.25 0.03 2

0.003-0.007 0.003 0.05

0.0001 0.0001 0.05

0.07-0.11 0.1 0

0.31-0.33 0.32 0.6

0.35-0.40 0.37 0.6

 3.

  

(H�) pH

(NH3)  
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(H�)  

(H�) (NH�

4 )  
(Cl�) (NH4Cl)

(K�)  
   (Na�)
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 1. (antidiuretic hormone : ADH)

(vasopressin hormone)  
ADH

 2. (aldosterone)  

 
 

 ADH ADH  
 
 

ADH  
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 4.
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  2.  
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Process
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 2.

 3.
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