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OBJECTIVES 

• MASTICATION & CHEWING   

• SALIVARY GLANDS 

• SECRETION OF SALIVA  

• CONTENTS OF SALIVA 

• FUNCTIONS OF SALIVA 

• CONTROL OF SALIVARY SECRETION 

• SWALLOWING  

• TYPES OF ESOPHAGEAL PERISTALSIS 

• FUNCTION OF LOWER ESOPHAGEAL SPHINCTER 



STRUCTURE OF GI TRACT 

• ARRANGED LINEARLY IN FOLLOWING SEQUENCE  

• MOUTH, 

• PHARYNX  

• ESOPHAGUS,  

• STOMACH,  

• SMALL INTESTINE,  

• LARGE INTESTINE, AND ANUS 

• OTHER STRUCTURES OF GI TRACT (GLANDS) 

• SALIVARY GLANDS, PANCREAS, LIVER, AND GALLBLADDER 





FUNCTIONS 

 4 MAJOR ACTIVITIES OF GI TRACT 

1. MOTILITY  

○ PROPEL INGESTED FOOD FROM MOUTH TOWARD RECTUM  

2. SECRETION 

○ AID IN DIGESTION AND ABSORPTION 

3. DIGESTION 

○ FOOD BROKEN DOWN INTO ABSORBABLE MOLECULES 

4. ABSORPTION 

○ NUTRIENTS, ELECTROLYTES, AND WATER ARE ABSORBED 



WHY FOOD MUST BE DIGESTED? 



WHY FOOD MUST BE DIGESTED? 
• NUTRIENTS IN FOOD ARE LARGE MOLECULES WHICH 

CANNOT PASS THROUGH THE CELL MEMBRANES.  

• THEY MUST BE BROKEN DOWN INTO MOLECULES THAT 

ARE SMALL ENOUGH TO PASS THROUGH THE CELL 

MEMBRANES. 

• THIS PROCESS IS CALLED DIGESTION. 

• DIGESTION IS THE BREAKING DOWN OF LARGE, 

COMPLEX FOOD MOLECULES INTO SMALL, SIMPLER 

MOLECULES. 

• TWO TYPES OF DIGESTION MECHANICAL & CHEMICAL  

• DIGESTION IS PERFORMED BY PRODUCING COMPLEX 

PROTEINS CALLED ENZYMES.  



MOUTH 

 ORAL CAVITY:  

MECHANICAL, CHEMICAL DIGESTION 

 SALIVARY GLANDS:  
SALIVA LUBRICATES FOOD 

 SALIVA = MUCUS,  

 SALIVARY AMYLASE 

(STARCH BREAKDOWN) 

 MASTICATION:  

TEETH CHEW FOOD 



DIGESTION IN THE MOUTH 
 MECHANICAL DIGESTION (MASTICATION OR 

CHEWING) 

 TEETH ARE DESIGNED FOR CHEWING 

 CHEWING MUSCLES ARE INNERVATED BY 5TH CN 

 CHEWING PROCESS IS CAUSED BY A REFLEX 

(FOOD BOLUS IN THE MOUTH INITIATE THE REFLEX 

BY INHIBITING MUSCLES OF MASTICATION- DROP 

OF LOWER JAW-STRETCH OF JAW MUSCLES LEADS 

TO CONTRACTION- FOLLOWED BY INHIBITION OF 

MUSCLES OF MASTICATION   



DIGESTION IN THE MOUTH 
• CHEMICAL DIGESTION 

• SALIVARY AMYLASE 

• STARCH DIGESTION AT PH OF 6.5 OR 7.0  

• CONTINUES TO DIGEST FOR ANOTHER 1 HOUR IN STOMACH  

• STOMACH ACID INACTIVATES IT 

• SUBSTRATE – STARCH 

• PRODUCT - MALTOSE 





Salivary glands 

 SALIVA SECRETION 

 800TO 1500 ML OF FLUID IS SECRETED IN A DAY 

 THIS REPRESENTS ABOUT 1/5 OF THE TOTAL 
PLASMA VOLUME 

 THIS FLUID IS NOT LOST AS MOST OF IT IS 
SWALLOWED AND REABSORBED BY THE GUT 

 THERE ARE 3 PAIRS OF SALIVARY GLANDS: 

 PAROTID              

 SUBMANDIBULAR                      

 SUBLINGUAL 



SALIVARY GLANDS 

THERE ARE MANY SMALL BUCCAL GLANDS 

SCATTERED IN THE MUCOSA OF THE MOUTH 

AND PHARYNX DISCHARGE THEIR SECRETION 

INTO THE MOUTH. 

2 TYPES OF CELLS IN THE ACINI:- 

SEROUS CELLS WHICH CONTAIN GRANULES AND 

SECRETE ELECTROLYTES, WATER AND THE ENZYME 

PTYALIN (AMYLASE). 

LARGER MUCOUS CELLS WHICH SECRETE MUCUS 

AND PROTEIN CALLED MUCIN 



• AN ACINUS MAY BE PURELY SEROUS OR PURELY 

MUCOUS OR MIXED.  

PURELY SEROUS: PAROTID GLAND 

MIXED: SUBMANDIBULAR & SUBLINGUAL GLANDS. 

PURELY MUCOUS: BUCCAL GLANDS 

• THE EPITHELIAL CELLS LINING THE INTRALOBULAR 

DUCTS ARE METABOLICALLY VERY ACTIVE AND 

RESPONSIBLE FOR ACTIVE TRANSPORT OF 

ELECTROLYTES  

• MYOEPITHELIAL CELLS ARE FOUND BETWEEN THE 

BASEMENT MEMBRANE AND THE CELLS LINING THE 

LUMEN OF ACINI AND INTRALOBULAR DUCTS, THEY 

CONTRACT AND INCREASE SALIVARY FLOW. 

 





THE SECRETORY UNIT 
The basic building block of  all salivary glands 

 ACINI - water and 
ions derived from 
plasma 

 Saliva formed in acini flows 
down DUCTS to empty into 
the oral cavity. 



TWO STAGE HYPOTHESIS  

OF SALIVA FORMATION 

Water & 

electrolytes 

Isotonic  

primary saliva 

Most proteins 

Some proteins      electrolytes 

Na+ Cl- resorbed 

K+  secreted 

& HCO3 

Hypotonic 

final saliva 

into mouth 



TWO STAGE HYPOTHESIS  

OF SALIVA FORMATION 



 



Mechanism of salivary secretion. Initial saliva is produced by acinar cells (1) and 
subsequently modified by ductal epithelial cells (2). ATP, Adenosine triphosphate 



SALIVA 

COMPOSITION  

 99.5% WATER AND 0.5% SOLUTES 

 FUNCTIONS 

 BICARBONATE IONS BUFFER ACIDIC FOODS (PH 6.35-6.85) IN MOUTH 

& ESOPHAGUS  

 CHEMICAL DIGESTION OF STARCH BEGINS WITH ENZYME (SALIVARY 

AMYLASE)  

 MUCUS LUBRICATES FOOD & FACILITATE SWALLOWING  



SALIVA 

 FUNCTIONS 

 FACILITATE SPEECH 

 BY ACTING AS A SOLVENT, SALIVA IS 

IMPORTANT FOR THE SENSE OF TASTE 

 EPIDERMAL GROWTH FACTOR IS 

RESPONSIBLE FOR HEALING OF ULCERS IN 

THE MUCOUS MEMBRANE OF ORAL CAVITY. 

 ENZYME (LYSOZYME)HELPS DESTROY 

BACTERIA 
  



 



CONTROL OF SALIVARY 
SECRETION 

• SALIVARY SECRETION IS CONTROLLED EXCLUSIVELY BY 

NERVOUS MECHANISM THROUGH: 

• UNCONDITIONED REFLEX 

• CONDITIONED REFLEXES. 

 



 
 

1- UNCONDITIONED REFLEX:- 

 

• THE PRESENCE OF FOOD IN THE MOUTH 

STIMULATES GENERAL RECEPTORS AND 

ESPECIALLY TASTE RECEPTORS. 

•  IMPULSES TRAVEL ALONG AFFERENT 

NERVES TO THE SALIVATORY NUCLEI IN 

BRAIN STEM. 

•  EFFERENT IMPULSES TRAVEL ALONG 

AUTONOMIC NERVES TO SALIVARY GLANDS 

TO STIMULATE SALIVARY SECRETION. THIS 

REFLEX IS INNATE AND IS NOT ACQUIRED BY 

LEARNING. 



 2- CONDITIONED REFLEX 

 

 SEEING, SMELLING, HEARING OR EVEN 

THINKING ABOUT APPETIZING FOOD CAN 

RESULT IN SECRETION OF SALIVA.  

 

 INITIAL IMPULSES ARISE IN THE PARTS OF 

THE BRAIN CONCERNED WITH THESE 

SPECIAL SENSATIONS AND STIMULATES THE 

SALIVATORY CENTERS.  

 

 IN HUMANS, MOUTH WATERING ON SEEING 

OR THINKING OF FOOD PROVIDES EVIDENCE 

OF THIS PSYCHIC REFLEX.  



 
 
 
 



 
 
 
 

• NERVE SUPPLY OF SALIVARY 

GLANDS 

 

• I- SYMPATHETIC NERVES 

•  ORIGINATE IN THE SUPERIOR CERVICAL 

GANGLION AND REACH THE 3 PAIRS OF 

SALIVARY GLANDS THROUGH BLOOD VESSELS   

• FUNCTIONS:- 

• ACT ON MUCOUS CELLS AND PRODUCE SMALL 

AMOUNT OF VISCOUS SECRETION. 

• CAUSE VASOCONSTRICTION. 



 
 
 
 

 

 II- PARASYMPATHETIC NERVES 

 

 ORIGINATE IN THE SUPERIOR & INFERIOR 

SALIVARY NUCLEI IN BRAIN STEM. 

 FIBERS FROM THE SUPERIOR SALIVARY 

NUCLEUS LEAVE IN VII CRANIAL NERVE 

SUPPLY BOTH SUBMANDIBULAR AND 

SUBLINGUAL GLANDS. 

 FIBERS FROM THE INFERIOR SALIVARY 

NUCLEUS LEAVE THE MEDULLA IN IX 

CRANIAL NERVE SUPPLY THE PAROTID 

GLAND. 



 
 
 
 

• FUNCTIONS:- 

 

 INCREASE THE SYNTHESIS AND SECRETION OF 

SALIVARY AMYLASE AND MUCIN PRODUCING 

WATERY SECRETION (THEY ACT ON SEROUS 

CELLS). 

 ENHANCES THE TRANSPORT ACTIVITIES OF 

DUCTAL EPITHELIUM. 

 INCREASES BLOOD FLOW DUE TO MARKED 

VASODILATATION (VIA RELEASE OF KALLIKRIN 

ENZYME FROM ACTIVE GLAND TISSUES) WHICH 

CAUSE CONVERSION OF Α2 GLOBULIN INTO 

BRADYKININE, A POTENT VASODILATOR. 

 STIMULATES GLANDULAR GROWTH AND  

    METABOLISM. 

 



 

Parasympathetic nervous regulation of salivary 
secretion 



Regulation of salivary secretion by the 
autonomic nervous system. ACh, 
Acetylcholine; β, β receptor; cAMP, cyclic 
adenosine monophosphate; CN, cranial 
nerve; M, muscarinic receptor; NE, 
norepinephrine; T1-T3, thoracic 
segments. 

Stimulation of both sympathetic and parasympathetic 

nerves cause contraction of myoepithelial cells that 

empty the acinar contents into the ducts, thus 

augments the salivary secretion. 







ESOPHAGUS 

• COLLAPSIBLE MUSCULAR TUBE THAT CONVEYS FOOD FROM PHARYNX 

TO STOMACH (10 INCHES LONG) 

• INNER CIRCULAR MUSCLE 

• OUTER LONGITUDINAL MUSCLE 

• FOOD PASSES THROUGH QUICKLY 

    BECAUSE OF PERISTALSIS 

 





SWALLOWING (DEGLUTITION) 

 



SWALLOWING (DEGLUTITION) 





 

Esophageal stage 



NERVOUS INITIATION OF PHARYNGEAL STAGE 
OF SWALLOWING 

• IMPULSES TRANSMITTED FROM 

PHARYNGEAL OPENING (GREATEST 

SENSITIVITY AT TONSILLAR PILLARS) 

• SENSORY NERVES IN 5TH & 9TH CN 

CARRY IMPULSES TO SWALLOWING 

CENTER IN MEDULLA & LOWER PONS 

• MOTOR IMPULSES TRANSMITTED BY 

5TH ,9TH,10TH AND 12TH CN TO PHARYNX 

AND UPPER ESOPHAGUS 

• SWALLOWING CENTER INHIBIT 

RESPIRATORY CENTER DURING 

SWALLOWING    



FUNCTION OF LOWER ESOPHAGEAL 
SPHINCTER  

• ALSO KNOWN AS GASTROESOPHAGEAL SPHINCTER 

• EXTENDS 3CM ABOVE ITS JUNCTION WITH STOMACH 

• FORMED BY CIRCULAR MUSCLES 

• NORMALLY REMAINS TONICALLY CONSTRICTED 

• RELAXES AHEAD OF ESOPHAGEAL PERISTALTIC WAVE 

• HELPS TO PREVENT REFLUX OF GASTRIC JUICE 

• VALVELIKE MECHANISM OF SHORT PORTION OF 

ESOPHAGUS THAT EXTEND SLIGHTLY INTO THE STOMACH 

ALSO HELPS IN PREVENTING REFLUX 

 



 

Primary  

Secondary  



Thank You 


