FROG DISSECTION
PHYLUM: Chordata

SUBPHYLUM: VERTEBRATA  “bone covering nerve cord”

CLASS: Amphibia  “double life”
ORDER: Anura  “without a tail”

About 370 million years ago, the first amphibians evolved from lobe-finned bony fish and became the first vertebrates to live on land. Like other VERTEBRATES, amphibians are DEUTEROSTOMES.

INTEGUMENTARY

The skin of a frog serves two functions: protection and respiration. Breathing through the skin is called CUTANEOUS respiration. THIN, MOIST skin is very permeable, allowing rapid diffusion of gases. MUCOUS GLANDS in the skin help keep the skin moist in air and make a frog feel “slimy”. In some amphibians, the skin contains other glands that secrete foul-tasting or poisonous substances that provide protection from predators. However, the same features that allow efficient respiration, make the frog vulnerable to dehydration. So amphibians live in moist, wet places on land and are active at night when loss of water through evaporation is reduced. Coloration in an amphibian’s skin provides camouflage. 

Notice the WEBBED FEET on the back legs. One of the characteristics of AMPHIBIANS is feet with NO CLAWS.

WHAT SEX IS IT?
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Male frogs are usually smaller than females and have thick “THUMB PADS” which enable the male to hold onto the female so that sperm and eggs are released at the same time and in the same place (AMPLEXUS). This increases the chances for EXTERNAL fertilization. Locate the exit opening between the frog’s hind legs. This is the opening to the CLOACA, a multipurpose cavity shared by the digestive, reproductive, and excretory systems. In animals with a cloaca, the exit opening is called a VENT.
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Locate the structures shown in the diagram at the left. The NICTITATING MEMBRANE, is a transparent third eyelid, which covers and protects the eye while swimming under water.

The TYMPANIC MEMBRANES (eardrums) are located directly behind the eyes. A bone called the COLUMELLA transmits sound from the eardrum to the inner ear. EUSTACHIAN TUBES connect the inner ears to the mouth cavity. The EXTERNAL NARES (nostrils) also connect inside to the mouth so frogs can breathe with their mouths closed while swimming.
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CUT THE HINGES TO THE MOUTH AND LOOK INSIDE to find the following: 

A flexible TONGUE is attached at the front rather than in the rear like ours.Two INTERNAL NARES (connect to EXTERNAL NARES outside) which allow the frog to breathe with its mouth closed.

Two VOMERINE TEETH in the middle of the roof of the mouth and the MAXILLARY TEETH along the jaw, which grab and hold prey to keep it from escaping. Frogs don’t chew, but swallow their food whole.  

The GLOTTIS, a small round structure with a vertical slit just behind the TONGUE, is the opening to the respiratory system. Posterior to the glottis is the opening to the esophagus and the digestive system. The muscular back of the throat where food is pulled into the digestive system is the PHARYNX. The opening where food enters the digestive system is the GULLET.
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Follow the diagram at the left and cut through the skin only.

Notice the numerous BLOOD VESSELS in the skin for gas exchange.  

Frogs are true EUCOELOMATES. If your frog is female, the abdominal cavity (COELOM) may be filled with black and white eggs. Amphibian eggs are surrounded by a single cellular membrane and are coated with a jelly-like material as they are laid for protection.

The yellowish fingerlike structures are FAT BODIES. Frogs do not store fat in layers under the skin like humans do. The size of the fat bodies varies depending on the season. These are reservoirs for food used during HIBERNATION, ESTIVATION, and breeding. 

Amphibians, as well as the other organisms we have dissected so far, are ECTOTHERMIC; commonly called “cold blooded”. They don’t make their own body heat. Their body temperature is dependent on the temperature of their environment. Animals that are ectothermic have evolved ways to survive in environments with seasonal extremes in temperature.  Many animals hibernate in order to stay alive in cold times (winter season) and many amphibians (like frogs and toads) ESTIVATE [or aestivate] in HOT, DRY conditions. When hot and dry times come, estivators will find themselves a safe place to sleep--usually underground.  This is the only way some animals can live through conditions with high heat and no water. The metabolism, breathing and heartbeat slow down. The animal doesn't need as much food and water to live. Animals don't move, grow or eat during this time. Fat stored in the FAT BODIES provides energy for the animal during estivation, hibernation, and breeding seasons.

DIGESTIVE SYSTEM  Use the diagram to locate the following:
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ESOPHAGUS- connects the mouth and stomach. The elastic esophagus and STOMACH (found under the lobes of the liver) allow the frog to swallow large amounts of food.  Gastric juices secreted by the walls of the stomach and the muscles in the work to break down food. The circular PYLORIC SPHINCTER muscle at the end of the stomach controls the passing of digested into the SMALL INTESTINE. 

The upper portion of the SMALL INTESTINE closest to the stomach is the DUODENUM.  The coiled middle section is the ILEUM. A fan-like membrane called the MESENTERY holds the folds of the small intestine together. The SMALL INTESTINE receives bile from the LIVER and pancreatic enzymes (including trypsin) from the PANCREAS. Digestion is completed here and nutrients are absorbed through the surface of the small intestine lined with VILLI, the finger-like extensions which increase surface area. The lower end of the small intestine leads into the LARGE INTESTINE, where indigestible wastes are collected and passed into the CLOACA, a multipurpose cavity.  Waste from the kidneys (urine), as well as eggs OR sperm also pass through the cloaca on its way out of the body. Waste materials exit through the VENT. 

The LIVER consists of three dark lobes.  Its main functions are to MAKE BILE, STORE VITAMINS, STORE GLYCOGEN, and PROCESS TOXINS (including NITROGEN WASTE) which the kidneys remove. THE GALL BLADDER stores BILE made by the liver. It is a greenish colored sac found between the left and right lobes of the liver. PANCREAS is an elongated yellow organ located in the first loop of intestine between the small intestine and stomach. It secretes TRYPSIN (used in the small intestine to break down proteins) and enzymes to regulate blood glucose levels. INSULIN causes cells to store glucose as GLYCOGEN and GLUCAGON causes cells to release stored glucose into the blood stream.  
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RESPIRATION:

Adult frogs breathe in two ways. The respiratory organ in the adult frog is LUNGS (two large air sacs below the liver and heart). Breathing with lungs is called PULMONARY RESPIRATION. Adult frogs also breathe through the skin on their bodies (CUTANEOUS RESPIRATION) and through the skin in their mouths. Raising and lowering the floor of mouth, opening and closing nostrils pushes air into the lungs (called positive pressure breathing).
The respiratory organ in tadpoles is the GILLS. As tadpoles undergo METAMORPHOSIS they grow lungs and must change from breathing with gills to breathing with lungs.

[image: image8.png]AAAAA
gggggggg

\,iﬂ’ Leftatrium

[
= "ﬁ’\'}\
'f”‘ -

eeeeeeeeeeee



CIRCULATORY  SYSTEM
While TADPOLES have a CLOSED circulatory system similar to fish (TWO CHAMBERS/1 LOOP) adult amphibians have a CLOSED 3 CHAMBER/2 LOOP circulatory system.  The heart is surrounded by a PERICARDIAL MEMBRANE. Locate the RIGHT ATRIUM, LEFT ATRIUM, and VENTRICLE. The PULMONARY CIRCULATION carries deoxygenated (LOW oxygen) blood from the heart to the lungs and returns oxygenated (HIGH oxygen) blood to the heart.  ARTERIES carry blood leaving the heart and veins carry blood returning to the heart from the body. Capillaries connect arteries and veins and allow gas exchange in the lungs and body tissues.  Adding a second loop has the advantage of “faster blood flow to the body organs”. Low oxygen blood enters the SINUS VENOSUS from the large vein bringing blood back to the heart (VENA CAVA) from the body. From there it enters the RIGHT ATRIUM.  At the same time high oxygen blood returning from the lungs via the PULMONARY VEINS enters the LEFT ATRIUM. When the atria contract both kinds of blood are sent to the VENTRICLE. Although the ventricle is not divided, a spongy irregular surface inside, the coordinated contractions of the 2 atria, and a valve in the conus arteriosus keep the HIGH and LOW OXYGEN blood from mixing, even though both kinds of blood share this single pumping chamber. When the ventricle contracts, high oxygen blood is sent into the CONUS ARTERIOSUS, that has a valve to prevent mixing of the high and low oxygen blood. High oxygen blood is carried via a large artery (AORTA) out to the body organs and muscles and low oxygen blood is sent to the lungs to pick up oxygen via the PULMONARY ARTERIES.   
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SYSTEMIC CIRCULATORY SYSTEM
The SYSTEMIC CIRCULATION carries oxygenated blood from the heart to the muscles and body organs and brings deoxygenated blood back to the heart.  Parts of the SYSTEMIC system are named for the organs they service. RENAL circulation carries blood to the kidneys. The CORONARY circulation supplies blood to the heart itself. The HEPATIC circulation carries blood to the liver. 
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EXCRETORY 

Like fish, most amphibian larvae excrete nitrogen waste as AMMONIA through their gills. Ammonia is HIGHLY TOXIC and must be excreted quickly (through their gills) or diluted with large amounts of water to make urine. IN ORDER TO CONSERVE WATER terrestrial ADULT amphibians transform their ammonia into UREA, which is less toxic and does not require as much water to dilute.

The KIDNEYS, which lie on either side of the spine against the dorsal body wall, are the primary excretory organs. The kidneys filter NITROGEN WASTES (UREA) from the blood which is diluted with water to make URINE. Urine flows from the kidneys through urinary ducts to the CLOACA. The URINARY BLADDER, which branches from the ventral wall of the CLOACA, stores urine until it is released through the VENT. During dry periods, water can be reabsorbed from urine in the bladder. 

ENDOCRINE

As we have seen, the endocrine system controls a variety of body functions including heart rate, metabolism (blood sugar levels), and sexual development. METAMORPHOSIS (changing form from a tadpole to an adult frog) is controlled by THYROXIN, a hormone produced by the THYROID GLAND. The PANCREAS makes insulin which causes cells to take up glucose from the blood stream and store it as glycogen and glucagon which causes cells to release their glucose into the blood stream.

REPRODUCTION
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In amphibians, the excretory, reproductive, and digestive systems all share a multi-purpose exit space called a CLOACA. This space collects urine, eggs/sperm, and digestive waste before it exits the body. The exit opening in animals with a cloaca is called a VENT. 

The female frog has paired OVARIES located near the kidneys, containing thousands of tiny eggs. During breeding season, the eggs enlarge, mature, and burst through the ovarian walls into the COELOM.  Cilia move the eggs into OVIDUCTS, where they are coated with their protective jelly-like covering, and passed out of the body via the CLOACA through the VENT.  

The male reproductive system includes 2 bean shaped TESTES located near the kidneys. Sperm cells develop in the testes and pass through tubules to the KIDNEYS, down the urinary ducts to the CLOACA, and out through the VENT.

As amphibians, frogs may live some of their adult lives on land, but must return to water to reproduce. In the first warm days of spring, frogs emerge from hibernation. Males call to attract females and to warn off other males. During mating the male grabs onto the female (AMPLEXUS) and holds on until eggs are released.  Millions of sperm are released over the eggs to fertilize them. This firm grasp increases the chances that sperm will find egg and fertilization will occur. Eggs (2000-3000 at a time) are laid with a jelly-like coating, but have no shell or multicellular membranes. 
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Most amphibians have INDIRECT DEVELOPMENT.  

The larval form is a tadpole.  A newly hatched tadpole lives off yolk stored in its body until its mouth opens and it can feed. The aquatic larvae breathe with gills and must undergo METAMORPHOSIS to become terrestrial, adult air breathers with lungs. Many land dwelling amphibians lay eggs in moist places on land such as under rocks, inside a rotting log, or in a tree.  

An ENDOCRINE hormone called THYROXIN made by the thyroid gland stimulates these body changes. Legs grow, tail and gills disappear, lungs develop, the circulatory system changes from a fish’s one loop-two chambered heart to an adult’s two loop-three chambered heart. 
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