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Frog (Rana tigrina) 
 

Frog lives in fresh water, moist and damp place. They 

are poikilothermic (cold blooded). Frog becomes 

active in rainy season and they breed in rainy season. 

In winter and summer season, they live under soil and 

are inactive. The winter period is called hibernation 

and summer period is called aestivation. During 

hibernation and aestivation, they utilize food stored in 

their body.  
 

External features of frog  
The body is bilaterally symmetrical and dorsoventrally 

flattened. Skin is moist, smooth, and slippery. On the dorsal 

side, there is mid dorsal line running from head to tail. Ventral side is pale –yellow in colour and 

dorsal side is dark green with dark patch. Body is divided into head and trunk. In each eye, there 

are two eyelids .upper eyelid ids immovable and eyelid is movable. There is third eyelid arising from 

lower eyelid, which is thin and transparent called nictitating membrane. It is freely movable and 

protects eye from dirty water. male frog have vocal sac on either side of throat which produces 

croaking sound to attract female in breeding season. 
Skin:- skin is moist, smooth. The outer most layer is epidermis. Below epidermis, two glands are 

present. Poison gland and mucous gland. Mucous gland secretes a kind of watery fluid 

called mucin, which keeps skin moist. 

Function – skin is protecting covering of the body. Mucous gland are present on the which secrete 

mucin and keeps the skin moist. Poison glands are also present in the skin, which protects 

from enemy. Frog does not drink water but water but water is absorbed through skin. 

DIGESTIVE SYSTEM 
The digestive system of frog consists of organs, which are concerned, with capturing of 

food (ingestion), absorption with the help of certain enzymes, absorption of the digested 

food, and finally removal of the waste food. Hence, digestive system is divided into 3 

headings.  

 

(i) Alimentary canal  (ii) Digestive gland  (iii) Physiology of digestion 

 

Alimentary canal:- it is long, coiled tube which starts from mouth to anus (cloacal 

aperture). It consists of following organs 

Buccopharyngeal cavity 
The buccal cavity and pharynx together is 

called bucco-pharyngeal cavity. 

Buccopharyngeal cavity lies between upper 

jaw and lower jaws. Upper jaw is immovable 

but lower jaw is movable. 

Teeth – there are two types of teeth. Maxillary 

teeth- they are found in upper jaw. They are 

polyphyodant (replaceable teeth) and 

homodont (all teeth are similar in size). 

Vomerine teeth- they are present on either side 

of roof buccopharyngeal cavity. They help to 

capture prey and prevent the captured pre from 

slipping out. 

Tongue: It is thick, fleshy, and muscular and 
bifurcated (bifid). The tongue is protrusible i.e. 
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tongue can be thrown out and retracted. It arises from in front of lower jaw. The 

tongue secrets a kind of sticky substance so that insects or prey coming neat sticks 

in tongue. 

Vocal sac: In male frog on either side of the tongue on the lower jaw there are two 

pores called vocal sacs, which produce croaking sound. 

Pharynx: Posterior part of buccopharyngeal cavity is called pharynx, which opens into 

oesophagus. 

Oesophagus: It is broad, short muscular tube which opens into stomach. 

Stomach: The stomach is large, thick walled muscular bag. Anterior part of stomach is 

called cardiac part and posterior part is called pyloric part. It is internally folded. It 

stores ingested food. Posterior part consists of pyloric constriction through which food is 

slowly passed. 

Intestine: It is long, coiled part which starts from pyloric constriction. Intestine is divided 

into two parts. 

Duodenum: it is c shaped structure, 3-5 cm long where hepatopancreatic duct opens. 

Ileum:  it is coiled part. It is about 20-25 cm long. Ileum is internally highly folded. 

Folding s is called villi, which increase absorptive surface. 

Rectum:  (large intestine): rectum is short, broad tube 4-5 cm long. It opens outside 

through cloaca and the opening id called cloacal aperture. The rectum 

stores undigested food for short time. Internally rectum is also folded. 
 

Digestive glands 

1. Gastric glands: They are present on the stomach wall. They secret HCL and enzyme 

pepsinogen. 

2. Liver 

It is large gland. It has two lobe-right lobe and left lobe. Liver is reddish brown in color. 

Left lobe is again divided into two lobes. There is a small sac like thin walled bladder 

present on right lobe called gall bladder. The duct of gall bladder is called cystic duct. 

The duct of liver is called hepatic duct. Liver secretes bile and excess bile is stored by 

gall bladder. Then both cystic and hepatic duct merge forming common bile duct. 

Common bile duct run through pancreas and receives pancreatic duct to form 

hepatopancreatic duct, which opens into duodenum. 

Functions: 

 The liver secrets bile, which is used in small intestine for digestion of food.  

 It regulates the amount of sugar in the blood. 

 It maintains the protein concentration in blood. 

 It stores copper and iron and forms vitamin A. 

 It kills many bacteria. 

3. Pancreas 

The pancreas is second largest gland. It is flat and irregular lobed gland. It has two 

functions  

 It secrets hormones insulin which directly mix with blood. 

 It secret pancreatic juice which contain several enzymes which is poured into 

duodenum through duct. The enzymes help digestion of ingested food. 

 Therefore, pancreas acts as both endocrine and exocrine glands as it does 

secrets insulin and pancreatic juice respectively.  

Functions: 

 Enzymes secreted by pancreas helps in digestion of ingested food. 

 Hormones secreted by pancreas helps in metabolism of carbohydrates and 

regulate the storage glycogen in liver and muscles. 

4. Intestinal glands  



This File is Downloaded from www.MeroSpark.com 
 

For more reference Notes, visit www.MeroSpark.com  

Intestinal glands are found on wall if intestine. They secrete a kind of juice called 

intestinal juice, which contains several enzymes. 
 

Physiology of digestion 
 Frog is insectivorous (insects eating). 

 The prey is captured by the action if tongue and swallowed without mastication. 

 The food becomes lubricated by mucous secreted by mucin gland. (Salivary gland is 

absent). When the food reach to stomach the chemical digestion starts. 

In stomach 

 The gastric glands present on stomach wall secrete HCl and the Pepsinogen enzyme. 

 The food is mixed with HCl. the HCl kills the bacteria, and softens the hard food. 

 The pepsinogen is inactive enzyme. But in presence of HCl, it becomes active and 

then it is called Pepsin which digests protein into proteases and peptones. 

 Pepsinogen----------------Pepsin 

 Protein---------------------Proteoses and peptones 

The food becomes creamy fluid called Chyme. From the pyloric constriction, the chyme 

slowly moves towards duodenum. 

In Duodenum 

The food is mixed with bile and pancreatic juice. 

Bile:   It is a kind of alkaline juice secreted by liver. It has mainly two functions like It 

neutralizes the acidic food and It emulsifies fat i. e. the fat droplets are broken 

into fine droplets and mixes with the food. 

Pancreatic Juice: It is also a kind of juice secreted from the pancrease. It contains 

following enzymes 

Trypsinogen - In presence of enterokinase it is converted into trypsin and the trypsin 

digests the protein into peptones and polypeptides. 

Trypsinogen---------------------Trypsin 

Protein----------------------------Peptones and polypeptides. 

Amylase - It digests the carbohydrate into maltose. 

 

In Ileum 

The food is mixed with intestinal juice in ileum, which contains following enzymes. 
Eryption:  It digests peptones and proteoses into amino acids. 

Peptidase:  It digests peptides into amino acids 

Sucrase:  It digests sucrose into glucose. 

Maltase:  It digests maltose into glucose. 

Lactase: It digests lactose into glucose. 

Nucleotidase:  It digests nucleic acid into nucleotides. 
 

Absorption 

The completely digested food material contains glucose, amino acids, fatty acids, 

glycerols etc. The simple molecules like water and minerals are not required to digest. All 

these simple compounds are now absorbed through the villi of intestine. There are two 

methods to absorb food materials. The food materials are absorbed by diffusion or 

osmosis through the villi and are mixed into the blood around the intestine. It is slow 

process and food molecules pass into blood from the high concentration in lumen of 

intestine. This method is called passive method. There is another method of absorption 

i.e. active method. It is fast and the food molecules are absorbed by using energy 

against concentration gradient from the lumen of intestine into the blood. The energy 

used in this method is ATP. Hence, all the food materials are absorbed completely into 

the blood. The remaining undigested and unabsorbed materials are stored in rectum for 

short time and ultimately passed out through the anus. 

 

RESPIRATORY SYSTEM 
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The process of gaseous exchange (O2 and CO2) and utilization of oxygen to breakdown food to 

release energy is called respiration. The process of respiration involves three stages. 

External respiration 

It also refers to breathing. In this process, the O2 is taken into the body and the CO2 is thrown out 

from the body into the environment. 

Internal respiration 

It refers to utilization of O2 to break down food to release energy and release of CO2 during the 

process. 

Transport of gases 

It refers to transportation of O2 from the respiratory surface to the cell and tissues and the CO2 

from cell and tissues to the respiratory surface. 

There are three types of respiration in frog 

1. Coetaneous respiration 
 The respiration through skin is called coetaneous 

respiration.  

 The coetaneous respiration occurs in hibernation and 

aestivation and in water. 

 The skin of frog is thin and vascularised (skin is supplied 

with fine blood vessels). 

 The skin is always becomes moist by mucous secreted 

from the mucous glands. 

 Due to moist skin, the oxygen from the environment diffuses into the blood through skin 

and the carbondioxide diffuses out from the blood into the environment. 
 

2. Buccopharyngeal respiration 
 The respiration through the buccopharyngeal cavity is called buccopharyngeal respiration.  

 The buccal cavity consists of moist mucous membrane and richly supplied with blood 

vessels. 

 The air enters into the cavity through nares and gaseous exchange takes place 

through the lining of buccal cavity between blood and air present in the cavity. 
 

3. Pulmonary respiration 

 The respiration through the lungs is called pulmonary respiration. 
 This respiration occurs only when the need of oxygen is more during swimming and jumping. 

 There is a pair of lungs. The lungs are thin walled elastic sacs. They are present within 

thoracic cavity on either side of heart. 

 Numerous small air sacs are present in the lungs called alveoli. 

 The alveoli are very thin walled and supplied by blood vessels. The air enters into the 

alveoli of the lungs through the external nares, internal nares, buccopharyngel cavity, 

glottis, laryngotrachial camber, and bronchi. 
 

MECHANISM OF PULMONARY RESPIRATION 

INSPIRATON            
 Process of inhaling of air is called inspiration. 

 The mouth remains closed. The sternohyalas contract and the floor of buccal cavity is lowered. 

The space in cavity is increased and air pressure is decreased. Therefore, air is taken in into cavity through 

nare. 

 The nares remain closed and petrohyals contract and floor is raised up. Space in cavity is 

decreased and pressure is increased. The air passed into lungs. 

 In lungs, alveoli are filled with air and gaseous exchange takes place between blood and 

alveoli. Then oxygen is carried to cells and tissues in the same manner as in cutaneous 

respiration. 
 

EXPIRATION 

 The process of exhaling of CO2 is called expiration.  

 The lungs get contracted. The external nare remains closed.  

 The floor of the cavity is lowered and the air is drawn into the cavity from the lungs.  

 The nares then open and the cavity raises and then the air is passed out through the nares. 
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TRANSPORTATION OF GASES 
The oxygen diffused into the blood through coetaneous, buccopharyngeal and pulmonary 

respiration is carried to the cells and tissues by hemoglobin of the blood RBC. When the oxygen 

reacts with hemoglobin, the oxyhemoglobin is formed, this is unstable and soon dissociates into 

hemoglobin and oxygen in cell surface. The released oxygen in cell surface from oxyhemoglobin 

diffuses into the cytoplasm of the cell. In the cytoplasm, the oxygen is utilized to break down the 

food to release energy. The process is called internal Respiration or cell Respiration. During the 

process, the CO2 is produced. 

C6H12O6 + O2---------------------------------CO2 + H2O + energy 

The released CO2 from the cell cytoplasm diffuses out through cell membrane into the blood. In 

the blood CO2 may reacts with water in plasma to form carbonic acid (H2CO3) or carbonic acid 

dissociates into HCO3 and H ions, which may react with sodium and potassium ions to form sodium 

and potassium bicarbonates. The carbondioxide is transported to respiratory surface in the form of 

these compounds.  

CIRCULATORY SYSTEM 
Circulatory system is the system of blood, heart, and blood vessels. 

1. Heart  
 Heart is triangular muscular pumping organs. 

 Heart of frog is situated ventrally to the liver in the pericardial cavity. 

 Heart is three –chambered. 

 Upper two chambers are called auricle sand lower one chamber is called ventricle. 

 Its anterior end is broader then posterior end. 

 The broader part anterior is known as auricle. 

 The posterior part is known as ventricle. 

 The ventricle is thick walled than auricles .right auricle is larger than left auricle. 
 

External structure of heart 
From the ventral view 

 The tubular structure is present on right side of anterior part of ventricle, which is called 

truncus arterious gives two branches called aortic trunks. 

From the dorsal view 

 There is somewhat triangular structure called sinus venosus. It opens into right auricle. 

The right precaval, left precaval and post caval veins open into sinus venosus. 

Internal structure of heart: 

 Two auricles are separated by a septum called internal auricular septum. 

 The right auricle bears opening of sinus venosus called sinu-auricular aperture which is 

guarded by valves called sinu- auricular valves. 
 It allows flow of blood from sinus venous to right auricle and prevents back flow of blood. 

 Left auricle bears opening of pulmonary vein without valve. 

 Auricles open into ventricles by auriculo-ventricular aperature, which is guarded by 

four auriculo –ventricular valves. 
 The flaps of these valves are connected to the wall of ventricles by chordae tendinae. 

 A ventricle is thick walled and internally give in folding called trabecule. 

 Ventricle opens into truncus arterious. 

 The opening is guarded by four semilunar valves, which prevent backward flow of 

blood from truncus arterious to ventricle. 

 A truncus arterious is divided into two parts at the base. 

o conus arteriosus ( plangium)-   which consists spiral valves. 

o Bulbous arteriosus ( synangium)-  which is again divided into two parts. 

o Cavum aorticum and cavum pulmocutanum. 
Each aortic trunk again divides into three vessels: Carotid arch, Systemic arch, Pulmo -cutanous arch  

 

Arterial system of frog 
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Blood vessels, which carry oxygenated blood away from heart to different part of the 

body, are called arteries. They constitute a system called arterial system. 

Truncus arterious gives two branches right aortic trunk and left aortic trunk. Each aortic 

trunk again divides into three branches- 

a) Carotid arch:  it divides into – 

Lingual artery – it supplies blood to tongue and hyoid. 

Common carotid – it supplies blood to buccal cavity and brain. it consists swelling at 

the base called carotid labyrinth. 
 

b) Systemic arch – two systemic arches move upward and then curve backward to join 

each other behind the heart to form dorsal aorta before meeting each other each 

systemic arch gives- 

Oesophageal artery – it supplies blood to osephagus. 

Occipito vertebral artery – it supplies blood to head and vertebral column. 

Subclavian – it supplied blood to shoulder and forelimb. From the junction of two 

systemic arches coeliaco – mesenteric artery arise which gives following 

branches. 

Coeliac artery arises and gives two branches – 

Hepatic artery artery – it supplies blood to liver. 

Duodenal artery –it supplies blood to duodenum. 

Intestinal artery – it supplies blood to small intestine (ileum). 

Spleenic artery – it supplies blood to spleen (meeting place of ileum and rectum). 

Posterior mesenteric artery-  It is Long Branch and supplies blood to the rectum. 

The dorsal aorta runs backward and gives following branches- 

Gonadial artery –  it supplies blood to testes and ovary. 

Renal artery-  it supplies blood to kidney. 

At the end, the dorsal aorta runs posterior and bifurcates into  

right and left common iliac arteries. Each of iliac arteries gives  

Femoral artery –   it supplies blood to hip and thigh. 

Sciatic artery –   it supplies blood to lower region of hind legs. 

Epigastric artery-   it supplies blood to urinary bladder. 
 

c) Pulmo-cutanous arch-  it divides into  

Pulmonary artery – it receives deoxygenated blood from different parts of the 

body and open into lungs. 

Cutanous artery- it supplies oxygenated blood to skin. 

 

Venous System of frog 
Blood vessels, which carry the deoxygenated blood from different parts of the body to 

the heart, are called veins. They constitute a system called venous system. 

Venous system of frog can be studied under too heading  

A) Systemic Venous System 

This system includes the three large veins, which receives the deoxygenated blood from 

all the parts of the body and collect to the sinus venous. The three veins are- 
Right Precaval, Left precaval and Post cavals 
 

1. Right and Left Precaval Vein: Each precaval is formed by the union of 3 veins 

External jugular vein - it is formed by the two veins. 
a. lingual vein –  it receives deoxygenated blood from mouth and tounge. 

b. mandibular vein –  it receives deoxygenated blood from lower jaw. 

innominate vein – it is formed by two veins. 
a. internal jugular vein-  it receives deoxygenated blood from eye brain and skull. 

b. subscapular vein- it receives deoxygenated blood from shoulder and arm. 

subclavian vein- it is formed by two veins- 

  a. brachial veins-  it receives deoxygenated blood from fore limb. 
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b. muscub cutanous vein – it receives deoxygenated blood from muscles and skin. 

 

2. Post Caval Vein: It receives deoxygenated blood from following 3 veins. 

Hepatic vein-   it receives deoxygenated blood from liver. 

Gonodial vein-   it receives deoxygenated blood from gonads. 

Renal vein –    it receives deoxygenated blood from kidney. 

B) Pulmonary Venous System 

The pulmonary vein receives pure blood from lungs into left auricle of heart. 

 

Urinogenital System 
The excretory and reproductive systems are functionally unrelated but products of these 

two systems have common passage. In frog the sexes are separate hence it can be 

studied under two headings Male and female reproductive system. 

Male reproductive system 

It consists of a pair of testes, vasa efferentia, bidder’s canal, 

transverse collecting tubules, urinogenital ducts, and cloaca. 

Testes 

Testes are elongated or oval, light yellow, is found attached to the 

anterior ventral side of each kidney to which they are suspended 

by a double fold of peritoneum called Mesorchium. Each testes 

consists coiled structures called seminiferous tubules. The epithelial 

lining of seminiferous tubules consists of germinal cells, which 

produce spermatozoa. Many seminiferous tubules unite to form 

vasa efferentia, which is narrow tube like structure. 

The vasa efferentia runs through kidney and open into the Bidder’s 

canal, which is then connected to the ureter. The sperms pass 

through vasa efferentia, bidder’s canal, ureter and cloaca. 

The urine and sperms pass through ureter so that it is also called as 

urinogenital duct. Each urinogenital duct expands to form seminal vesicle where the 

sperms are stored until they are ejected out during copulation 

Female urinogenital system 

It consists of ovaries, oviducts, ovisacs and coaca. 

Ovary 

Each ovary lies like testes on ventral to the kidneys and hang in 

loops of peritoneum called mesovarium. It is lobulated sac like 

structures composed of ovarian follicles consists of countless ova. 

Ova are produced by oogenesis from epithelial cells of ovary. The 

mature ova are shed into the abdominal cavity and reach to the 

oestium by pressure of fore arms of clasping of male. 

Oviduct 

Long coiled glandular tubes one on either side of abdominal 

cavity. Anterior of oviducts oviducal funnel or ostium is present. The 

posterior of oviducts swollen ovisacs where the ova are stored 

temporarily are present. Oviducts open into the cloaca. The inner 

wall of oviducts is ciliated. 

 

 


