




FROG BODY SYSTEMS

INTEGUMENTARY

MOIST THIN skin for RESPIRATION and PROTECTION (camouflage)
Easily permeable to gases and water so… good for respiration but vulnerable to dehydration.

MUCOUS GLANDS keep it moist in air for gas exchange (feels “slimy”)

Other skin glands secrete foul tasting chemicals and some amphibian make poisons for protection 
SKELETAL

ENDOSKELETON made of bone; PELVIC and PECTORAL GIRDLES transfer weight to limbs

Modified to support weight of body out of water

     Vertebrae lock to bear weight & bones in lower limbs fused into one to hold more weight

      Posterior vertebrae fused into one bone (UROSTYLE); No ribcage

CIRCULATORY

CLOSED system with 2 separate LOOPS
ARTERIES carry blood away from heart; VEINS return blood to heart; CAPILLARIES gas/nutrient/waste exchange
    PULMONARY circulation- carries deoxygenated blood from heart to lungs and oxygenated blood back to heart

    SYSTEMIC circulation-carries oxygenated blood from heart to body and deoxygenated blood back to heart

         RENAL- blood going to kidneys    CORONARY-blood going to heart     HEPATIC-blood going to liver
Largest vein returning to heart from body = VENA CAVA; Largest Artery leaving heart to body organs = AORTA  PULMONARY ARTERIES carry blood to the lungs; PULMONARY VEINS return blood from the lungs 
Advantage over single loop system- going through capillaries for gas exchanges slows blood

     Second trip through the heart = faster to body & more efficient distribution of oxygen

3 CHAMBERED HEART (2 ATRIA, 1 VENTRICLE)

     Still have SINUS VENOSUS to receive blood returning; CONUS ARTERIOSUS to smooth blood leaving

MIXING OF HIGH/LOW OXYGEN BLOOD (in shared ventricle and conus arteriosus) PREVENTED BY:
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     Irregular lining & pumping pattern of ventricle

     Valve in conus arteriosus 

SPLEEN-  Makes , stores, and processes red blood cells;
     Red blood cells have cell nuclei & contain HEMOGLOBIN to carry oxygen 

DIGESTIVE
     Adults = carnivores     Larvae (tadpoles) = herbivores (vegetarians)

    VOMERINE TEETH on roof of mouth; MAXILLARY TEETH along jaw to hold onto prey

    GULLET – opening; PHARYNX- throat cavity; ESOPHAGUS-carries food to stomach

    STOMACH- gastric juice and contraction break down food;  

           PYLORIC SPHINCTER in lower end of stomach controls food moving into small intestine

    SMALL INTESTINE- bile and trypsin work here to finish digestion and absorb nutrients; 
          VILLI inside small intestine increase surface area

          Upper portion = DUODENUM    lower coiled portion = ILEUM

   LARGE INTESTINE- removes water from & concentrates digestive waste (feces)

   CLOACA- multipurpose cavity for digestive, excretory, and reproductive systems

   Exits through VENT (exit opening in animals with a cloaca) ; MESENTERY membrane holds loops together

   LIVER- makes bile to digest fats; stores glycogen; stores vitamins, 

                     and processes toxins including nitrogen waste for kidneys

   GALL BLADDER- stores bile made by liver until used in small intestine

   PANCREAS- (in mesentery by duodenum) makes trypsin used in intestine to help digest  proteins; makes   
       insulin (tells cells to store glucose) and glucagon (tells cells to release glucose) to control blood glucose levels)             

   FAT BODIES store energy  for HIBERNATION (cold); ESTIVATION (hot,dry); and breeding season

NERVOUS

DORSAL SPINAL CORD covered with bone (VERTEBRAE)

BRAIN covered by skull (CRANIUM); about same size as fish

     MEDULLA OBLONGATA- controls autonomic body organs; relays info from body      
    CEREBELLUM-muscle coordination & balance

     OPTIC LOBES- process info from eyes and other senses
     CEREBRUM- higher thinking;; learning; memory; reasoning;  integrates behavior
     OLFACTORY LOBES- for smell; larger than in fish 

SENSE ORGANS:

     Larval amphibians have LATERAL LINE SYSTEM to detect vibration/water pressure

     EYES- important in hunting and avoiding predators; 

                 covered by transparent NICTITATING membrane

     EARS- TYMPANIC MEMBRANE=eardrums on side of head

            sound receptors in inner ear inside skull; 

            COLUMELLA-small bone transmits sound between tympanic membrane and inner ears
EXCRETORY

Tadpoles excrete as AMMONIA through gills and kidneys like a fish

ADULTS: 2 KIDNEYS- remove nitrogen waste from blood and dilute with water to make urine 
  Adults worry about drying out so excrete as UREA = less toxic than AMMONIA & needs less water to dilute;
  Urine flows through urinary ducts to CLOACA; URINARY BLADDER (pouch off cloaca) stores urine; 
      BLADDER also stores water in dry periods (can reabsorb water from urine)

REPRODUCTIVE (OVIPAROUS=lay eggs)

Separate sexes; Fertilization= external; 

   Males- TESTES make sperm; move through VAS DEFERENS to KIDNEYS; urinary ducts; out CLOACA

   Females- OVARY makes eggs; coated with jelly-like material in OVIDUCTS

AMPLEXUS (firm embrace) increases chances of fertilization; Males hold onto females until eggs are released (can be days); thumbs in males modified to grip; Release sperm on top of eggs; 

Parental care of eggs/young; some guard nest; some carry in mouth, stomach, etc.

INDIRECT development; larva = tadpoles ; 
METAMORPHOSIS- change form from larva to adult controlled by THYROXIN made by THYROID GLAND (endocrine) 
TADPOLES have a circulatory, respiratory, & excretory similar to fish: (2 chamber heart; breathe with gills; nitrogen waste removed as ammonia through gills & kidneys make urine; lateral line)
RESPIRATORY Larva breathe with GILLS which are lost during metamorphosis to adult form
Adults breathe through skin (CUTANEOUS) and with lungs (PULMONARY); opening = GLOTTIS
Positive pressure breathing (air pushed into lungs) by raising and lowering floor of mouth

   opening & closing nostrils moves air in and out of lungs (no diaphragm like humans)

ENDOCRINE:
Hormones regulate other body systems (heart rate, metabolism, sexual development & metamorphosis).
PANCREAS makes INSULIN(causes cells to take up glucose from bloodstream) and GLUCAGON(causes cells to release stored glucose into bloodstream) to regulate blood sugar (METABOLISM);
THYROID GLAND makes THYROXIN which controls metamorphosis.
MISCELLANEOUS





CHARACTERISTICS OF AMPHIBIANS

KINGDOM: Animalia





Thin, moist skin

PHYLUM: Chordata 





Clawless feet

SUBPHYLUM: Vertebrata




Aquatic larva changes to terrestrial adult 

CLASS: Amphibia “double life”




3 chambered heart 

ORDER: Anura “tailess” – frogs & toads



Closed 2-loop circulation

Deuterostomes(blastopore becomes anus)



Gills/lungs/skin for respiration
Thought to have evolved from lobe-fin fish


Ectothermic (Cold blooded)
                                                                          Eggs without shells or extra membranes
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