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- Trace the absorption of dlgested products from the small mtm
lacteals of the villi. : :

STUDENTS LEARNING OUTCOMES (SLO’s)

After studyihg.this unit, the students will be qble to

Explain swéllowing and peristalsis. c
lllustrate with a diagram the structure of the stomach and relate each cor@t with the mechanicy
and chemical digestion in the stomach. ;

Identify the role of the nervous system and gastrin hormone on theg n of gastnc;u:ce
e

Describe the major actions carried out on food in the three regqgu small intestine.
men to the blood caplllanes and

Describe the component parts of large mtestlne with t elro tlve roles.
Correlate the involuntary reflex for egestion in infa e voluntary control in adults.

Explain the storage and metabolic':_' role of the liver. N
Describe composition of bile and relate the con Qs with respective roles. -

Outhne the structure of pancreas and expja@ ction as an exocrine gland.

Relate the secretion of bile and pancreati with the secretin hormone.

)
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-——INTRODUCTION
Deflﬂlnon ,

s the proce i " ,
pigestion i p‘ 55 by which the body breaks down food into smaller, absorbable components.

Tongue
Pharynx

Salivary —eaesr=f& .
glands

Oesophagus

~ Pancreatic- my .
duct m ] ) Sma]l
oo intestine
Common ; '
bile duct

Transverse colon
Colon| Ascending colon
Descending colon

Cecum

Appendix
Rectum
. Anus

. = . Fig 9.1

Importance of Digestion . % »
Digestion ' i¢ ‘crucial’ for converting f energy and ‘raw materials requnred for growth, repair, and

maintenance of body functlons
Role in Immune S rt @
Efficient delge:'tanz: supports t une. system by aldlng in nutrient absorptlon and eliminating harmful
Substances, p : .
Nutrient Supply and Overall, &'@
- Itprovides essential nu d ensurgs ove

Preven . . y p . 3
Ef::e:rt‘, vc;f Zeﬁc.:g:e:elps prevent nutnent deficiencies that could otherwise impair body function and
igesti

“velopment,
fo oli Ener - gl : :
or Metabolism and ol s energy levels, making it vital for sustaining life and daily activities,

It X ’ d maintain
ibponts metehig isTEat 8 7 PHYSIOLOGY OF DIGESTIVE SYSTEM

e 9.1 ANATOMY
* , 9.1 composed of the gastrointestmal (Gl) tract and accessory digestive organs.
The i & human digestive system ;15 t extends from mouth to anus. It includes oral cavity, pharynx, oesophagus,
st r:ract ls"a Contmuousdtulbreg; ?ntestme The ‘accessory digestive organs include the salivary glands, liver,
Gy, *Mall intestine and la :

bla dder and pancreas. :

Digestive System

rall health by supporting cellular functions and bodily systems.



https://v3.camscanner.com/user/download

ORAL CAVITY

g‘l_.—_ Describe the structure and functions of the oral cavity. Also, discuss the roles of ghe Pharyny ang

oesophagus? ‘ _ .
Ans. It is a cavity immediately after the opening of the mouth. Lips are made of highly vascularized, skeleta Mus|

tissue with many sensory nerve endings. Lips help to retain food as it is being chewgd. They also play a rq
phonation (the modification of sound). The important functions performed by the oral cavity are as follows:
Selection of Food ‘

The muscular tongue plays a role in the selection of food through its taste buds. When food enters the oral
cavity, it is tasted and physically felt. If the taste or smell is unpleasant or if hard objects like bone or dirt are pregep, in
the food, it is rejected. The senses of smell and sight also play a role in the selection of food.

Mechanical Digestion of Food ‘
The ingested food is physically broken down by the teeth through a processica mastication (chewing);
Chewing breaks down food into smaller and more manageable pieces, increasingytheNsurface area for enzymatic

action. | O
Chemical Digestion of Food '

As the chewing of food goes on, the salivary glands pour their ecre@saliva, into the oral cavity. Palate,
tongue and cheeks help in the mixing of chewed food with saliva. There 3wg thgee pairs of salivary glands which poyr

€ in

saliva into the oral cavity. These three pairs are: _ @
«  Sublingual glands, situated below the tongue '\
« Submaxillary glands, located behind the jaws 0
e Parotid glands, located in front of the ears

Saliva contains water and- mucus that moisten and '\'the food. Saliva also contains bicarbonate ions,
which buffer chemicals in the oral cavity, and thiocyanate iSnsgwhich kill microorganisms. Fresh saliva is alkaline (pH:
8) but it quickly loses CO. and gets pH 6. : e

- Saliva also contains an enzyme, salivary amylg@nially digests the polysaccharides (starch and glycogen)
to disaccharides (maltose). After the mechanical apeyc ical digestive processes in the oral cavity, the food mass is
in the form of a small moist mass called a.bolus T ' N

 Parotid ‘
gland

Sublingual  Submaxillary "
gland ' gland
* Fig 9.2 - Location of Salivary Glands
- 'PHARYNX
- Introduction } C g L2 S ,

The pharynx is a crucial part of both the digestive and respiréthy systerhs. It serves as a connecting chamber
located behind the oral cavity and plays d significant role in the passage of both food and air.
_Structure of the Pharynx ' f ‘. ‘ .
4 The .pharynx is a cavity behind the mouth. It serves as a pathway that connects the nasal and oral cavities to the
larynx (voice box) and esophagus. Its anatomical position enables it to function in both breathing and swallowing.
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~ (io“ as a common pasgageway
pun i is the COMMON passageyyy ¢ -
and essential structure in g

u”iq::gh the pharynx.

di .
Uman hoq '9estive ang |
thre

. Air from th

espira : ’ ;
*Piratory tracts, This dual functionality makes it a

® Nasal cavity and food from the mouth both pass

9 Of the swal|

owin ;
S the back of ﬂS‘l acti

food req . ‘
che on is volunt
automatic, ary, but once the

e t f
Mouth, swallowing becomes
.+ swallowing . ’
ole in

The bolus is pushed to the back of th
em ;
Jrynx ensures that the food bolus moyes safe|0l;:h and is swalloweg through the pharynx. During swallowing, the
ntering the respiratory tract. Y from the ora| cavity to the esophagus, while also preventing it from

After being swallowed, the food enters e OESOPHAGUS

; = S : : tu
The previous digestive act_lons of saliva continue in obeiocatiled G pdgus. B connects
and its lower end opens in stomach, Food move pha

e e e 0es0phagus to the down through the oesophagus to
gohincter, which opens in response to the
into the oesophagus.

o Antiperistalsis ,\
Occasionally, the peristaltic movements may reverse | ' ‘ . ‘
[ ' FS€ In a pr i from the
intestines back into the stomach and oral cavity, i of C@ntiperistals;s, pushing food fro

e stomach by peristalsis. The
d by the loweg OesBp#fageal sphincter or cardiac
veat etbackflow of stomach contents

- ’

leading to vomiting! \ . .
» Hunger Contractions . & _
- Hunger contractions are peristaltic movements trigg low blood glucose levels, creating the
uncomfortable . , , : '
sensation known as hunger pangs. R %

Soft palate
elevated against
back wall of

Oesophagus
" pharynx

lowers
to close

Bolus ) gIOtﬂS

Cardiac
sphincter

Epiglottis
raises

Tongue moves

upwards and .
backwards

. lLarynx moves = -
upwards .

Small

: Stomach
intestine

.3 - Swallowing of Food

Fig 9.4 - Oesophagus and its
' connections
— : e s ™0 smelling foodv”
1. Whati ity? . ' : it 2
T R gt | Dbz
0, : uthy” ;
C) A cavity immediately after.the opening of mouth A Swallowing food - B) Production of saliva’
" D) A nasal chamber- - '

C) The modification of sound v
Which type of tissue are lips made of? i A ; D)) Mechanical digestion
A) Smoc - B) Skeletal mUSCk’—\/ ; ; s
, mooth muscle | Connective tissue 5.  Which structure helps in the selecnon/ of food?
- O) Cardiac muscle . D) Conn o A) Teeth B) Tongue
' Which of the following is NOT a function of lips C) Cheeks D) Palate

A) Helping to retain food . B) Phonation
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. 10.

11.

How does the tongue assist in food selection? 13.  Which of these structures help in Mixing foog Wit
- I

3 : saliva?
A) By secreting enzymes . )
) By. deticting tmperatule o A) Tongue, palate and cheeksy”
B) Teeth, lips and ears

C) Through its taste budsy”

D) By grinding food
What happens if unpleasant taste or smell. is

detected in food?

C) Esophagus, stomach, and liver
D) Gums, nostrils and throat
14. How many pairs of salivary glands are Preseng

A) Food is swallowed B) Food is accepted A) 1 B) 2
C) Food is rejected v D) Saliva increases Q 3y D) 4
Which senses assist the tongue in food selection? 15.  Where are sublingual glands located?
A) Hearing and touch B) Sight and smelly” A) Behind jaws B) In front of ears

C) Taste and touch C) Below the tongue\/ D) On the palate

~ D) Pressure and temperature 16. What is the location ubmaxillary glands?
What is mastication? - ‘ A) Behind jaws v B) Below the tongue
A) Saliva production - B) Swallowing food C) On the cheeks D) In front of ears
C) Physical breakdown of foody” 17.  Which glands @ uated in front of the ears?
D) Chemical digestion A) Parotid g B) Sublingual glands
Which organ performs mastication? ; - C) Submaxillary glands D) Buccal glands
A) Tongue . " B) Cheeks oo 18. Whicw dn saliva buffer chemicals in the oral
" Q) Palate ' - D) Teethy” cavi
What is the benefit of chewing food? A C@ ions B) Bicarbonate ionsy”
A) It kills microorganisms B) It moistens food Num ions D) Chloride ions
- Q) ltincreases surface area for enzymesy” tis the function of thiocyanate ions in saliva;
Aid in digestion B) Neutralize acids

12.

D) It decreases appetite
What do salivary glands pour.into the oral cavity?

A) Enzymes only "B) Water
C) Salivay” " D) Hormones

C) Kill microorganismsy” D) Lubricate food

¥ What is the moist mass of chewed food called?
A) Chyme: B) Bolus

Q) Pelliclev” D) Lumen

1. What' is the oral cavity? =~
Ans. ltis a cavity immediately after t

2..

Ans.

- F -

Ans.

4. .

Ans.

5.

Ans.

6.

Ans.

0

Ans,
- 8.
Ans.

9‘.

Ans.-
“10.-
"~ Ans.

.~ Ans.

Lips-also play a role in phonati

ing 6f the mouth.
What type of tissue are lips made o ; '

Lips are made of hlghly vascularized, L uscle tlssue with many sensory nerve endmgs
What is the funct|on of lips in rel food? - :
Lips help to retain food as it is bei wed.

What is the role of lips in so oduction? -
e modification of sound).-

What role does the mus ngue play in the oral cavnty? . '
The muchlak tongue plole in the selection of food through its taste buds
How is food evalua@ it enters the oral cawty? o ¢
When food ehte_rs&{ cavity, it is tasted and physically felt.

aste or smell of food is unpleasant?

What happens% GE e . .
If the taste or sm unpleasant or if hard objects like borie or dirt are present in the food, it is rejected.

‘Besides taste, what other senses assist in food selection?

The senses of smell and sight also play a role in the selection of fedd.
How is féod mechanically digested in the oral cavity? P e :
The ingested food is physically broken down by the- teeth through a process called masticatidn (chewing).

What is the purpose of chewing?. el 5 : : . '
Chewing breaks down food into smaller and more manageable pieces, increasing the surface area for enzymatic
action, - ’

What happens chemu.ally in the oral cavnty during chewmg?

As the chewmg of food goes on, the salivary glands pour their secretion, saliva, into the oral cavity.
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12. which parts help in mixing che
ANS. palate, tongue and cheekg help |
How many pairs of salijya

:\:s. There are three pairs of Salivr}:a?ylz'::: are there?
14, Where are the sublingual glands |
ARS. Sublingual glands are situateq belo
15. Where are thg submaxillary olan
ans. Submaxillary glands are located behing the ja

16. Where are the parotid glands located) jaws,

ans. Parotid glands are located in front of the ears

17. What are the components ang functions of. saliva?

Ans. Saliva contains water and mucys ‘ : Q :
which buffer chernicals in the - ctahat Moisten and lubricate the food. Saliva also codtaibs, bicarbonate ions,

: vity, and thiocyanate io ich kill mi .
18. What is the pH of fresh saliva and how does it c)lf'nange? fi mlcroor'gamo

Ans. Fresh saliva is alkaline (pH: 8) but it quickly.loses CO, and gets pH 6 O

19. What digestive enzyme is present in saliva and what does it do? \

Ans. Saliva contains an enzyme, salivary amylase. It : : ®
© disaccharides (maltose). g _ partially. digests the POI% ides (starch and glycogen) to

20. What is the final form of food after digestion in the o'rai cavity? \ v _ .
Ans. After the mechanical and chemical digestive processes in the r@ food mass is in the form of a small

Wed fooqd with saliva?

n vy
the MiXing of chewed food with saliva.

ds which Pour saliva into the oral cavity.
Ocated?

ds located?

moist mass called a bolus.

g{: Describe the structure and functions of the stg in detail. Also explain the layers of the
- stomach wall and the regulation of g’astricjuietion? ’ ' ‘

Ans. Structure of the Stomach Sl Tm el o
The stomach is an elastic muscular bag (J-shapedigsittiated after oesophagus and before duodenum. It is
iaphragm. It has three portions. 3 i
iac portion. Sometimes there is & back flush of

located in the left side in abdominal cavity, right below
+ The cardiac portion is present immediately
« Fundus portion is present on a side of the L : :
* Pyloric portion is located beneath the cafdjatortion. - - acidic chyme from stomach into the
' P e _ SN ’ » oesophagus. It causes. a burning
sensation in the chest & this condition
is known as pyrosis or heartburn.

The cardiac sphincter opens when a \%
and allows food to enter the stomach. - O

Mechanical Digestion of Food O : WA e T e XE R BT e
~_ The stomach wall is made of th@ayers which are: R R 3 ] '
"* * Mucosa: It is the inner lay S
‘mucus. o
*  Submucosa: Itis
* Muscularis exter;}
. inner oblique m . # : . , ‘ e s
»  Serosa: Itis an out&most thin layer that forms part Qf pe_ntone'um and Provndes protectlo_n.- e .
~ The muscular walls of stomach contract and vigorqusly and help in churning of food_(mecha.mcal d|ge_st|on) and
mixing the food with stomach secretions. These contractions also'generate enough heat that melts the solid fats,

Gastric Glands -~ - Al . . y
These consist of three types of cells: S
i, Mucus cells: These cells secrete thick secretion.

ii Pari:’tfl c(iis;:;;lt\gi)e:‘:l);:l ﬁ{ese secrete hydrochloric acid. It adjusts the pH of stomach contents to about 2-3.

"HCl also softens the food, activates the pepsinogen and kills microorganisms.
iii. Chi - Thes e enzyme, pepsinogen. " et
Aﬁl;l:ef ::';;J::SS% :egcgsttric g]ayn ds are collectively called gastric juice. When the bolus enters the stomach, the

Gastric glands séératé gastric julce. The H* ions of the HCI activate pepsinogen into pepsin. ngsin ;at_alysest'-_theﬁ 2

f peristaltic contracti

omach which contain glands. Tﬁese glands secret digestive enzymes, HCl and

yegoffconnective tissue which contain blood vessels, lymphatic and nerve. - - _
is a layer of muscle i.e, outer longitudinal muscles, middle circular muscles and the

that covers the inside-of the stomach and protects it from HCI
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breakdown of proteins to yield polypeptides and peptides. About three to four hours af:er_a m:i'al, the Stomach
contents have been sufficiently mixed and are semi-liquid acidic mass called chyme. The pyloric sphincter regulateg

the release of the chyme into the small intestine.
Cardiac
portion

Longitudinal

" muscles
Circular
muscles ~
Oblique \ Serosa
muscles

Fundus
portion

Submucosa

Mucosa  Gagtric pit

Regulation of Secretion of Gastric Juice .
The secretion of gastric juice is regulated by both the
nervous system and hormonal mechanisms. In reaction to -
the smell, sight, or thought of food, the medulla of brain
sends message to the gastric glands to secrete small
amounts of gastric juice. ' , :
When food arrives in stomach, the distension (o
stomach and decrease in the pH of the gastric confen
. stimulate more secretion and powerful contracti
presence of proteins in food stimulates speci %i’ne
cells present in the mucosa of stomach t%ase a
hormone called gastrin. - _
Gastrin is carried by blood to the ands where it stimulates them to produce and secrete more gastric
juice. When food moves from stomach\toJsmall intestine, a hormone called somatostatin stops the release of

" hydrochloric acid. (b

is susceptible to
from acid and pepsin if it had no
tion. Protection of the mucosa is provided

e
@v‘o ways; . viscous mucous and bicarbonate,
hich neutralizes acid.

1. What is the shape of the'h %mach? ' B) Beneath the pyloric portion
© A)-Oval ' ,@dwencal C) Immediately after the oesophagus v
: C) J-shapedy” L-shaped D) Between the liver and pancreas
2.  Where is the st’omac@ted in the humanbody? ~ | 5. What s the function of the cardiac sphincter?
A) Churns the food . B) Releases gastric juice

* A)Right side of the abdominal cavity
B) Left side of the abdominal cavityy” -
Q) Center of the chest

* C) Opens to allow food into the stomach v
D) Prevents food from entering small intestine
What type of digestion occurs due to stomach

; D) Below the small intestine , 6.
3.  Which of the following is the correct order of the contractions?
stomach regions from oesophagus onward? A) Enzymatic digestion
A) Fundus — Pyloric — Cardiac B) Mechanical digestion v
. B) Cardiac — Fundus — Pyloricy”. C) Chemical digestion D) Bacterial digestion
+ Q) Pyloric — Cardiac — Fundus 7.  What effect do stomach contractions have on fats?
D) Fundus — Cardiac — Pyloric A) Convert fats to amino acids
‘4, The cardiac portion of the stomach is located? B) Digest fats chemically

D) Absorb fats into blood

A) At the bottom of the stomach ' C) Melt solid fats v’
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4w many layers make up the wal| of the st

2.

Ans. The stomach has three portions: the cardi

3.

Ans. The cardiac portion is present immed

What is the location of the fun% on in the stomach?
Ans. The fundus portion is present gmg side o

4.

5.

Ans.

6.

“Ans. The cardiac sphinct

1.

Ans, The muscular walls of the stomach contrac

8.
Ans. The contractions of the stomach gene

9.

"Ans. The stomach wall is made of four layers:

What is the shape and posmon of the

1.
. Ans. The stomach is an elastic muscular ba

ltis located in the left side in abdominal cavity, r@

How many portions does the stomach hav

Where is the cardiac portion of the sto

Describe the location of t
The pyloric portion is lo
What is the role of th '

‘and allows food to ent e stomach.

What is the function of the muscular wa

mixing the food with stomach secretions.
How does mechanical digestion generate heat?

How many layers does the stomach wall cons!

10. Whatis the mucosa layer of the stomach?

~‘Ans. Mucosais the inner |ayer of the stomach

11

pnucus.

What is the submucosa and what does it contam?

f the cardiac portion.
ic portion in the stomach
4 Dapeath the cardiac portion.

c sphmcter in the stomach?
e%ns when a wave of perlstaltlc contractions coming down the oesophagus reaches it

5 Omach?
A TwOr D) Three A) Goblet cells
e ) Five B) Mucus secreted b
h of the followin ed by mucus cellsv”
Whic g is the mnermost | C) Gastrin D iile
9. tomach wall? ayer of ) Bile
the s 15. Whatd i ;
- 8 What do parietal (oxyntic) cells secrete?
p) Se ) Mucosay” A) Pepsinogen 7
) Muscularis externa D) Sub c 9 B) Mucus
" ot T G mucosa v ) Gastrin * D) Hydrochloric acid
0 wha ) sa layer of the stomach 16. What is the role of hydrochlonc acid in the
contain? stomach? ,
p) smooth muscles only  B) Fat- -absorbing cells A) Absorbs nutrients
() Glands secreting enzymes, HC, and mucusy” B) Activates pepsinogen and kills microbesy”
D) Goblet cells secreting bile C) Neutralizes stomach contentD) Produces bile
. does the submucosa | 17. Which cell ?
" What sa layer Prlmanl " ich cells secrete the enzym sinogen
) Only muscle fibers y contain? A) Parietal cells c_ells/
B) Mucus-producing glands _ C) Mucus cells ‘ ocrine cells
() Blood vessels, lymphatics, and T 4 18. ~ What is gastric juice? :
D) Hormone-secreting glands A) Water mixed with @
‘ : B) Digestive enfygnes orpancreas
12. Which layer contains longitud '
oblique muscles? giu inal, circular, and C) All secretio sftic glandsv”
~ A) Serosa B Mugosa | D) Fluid from d spleen
() Muscularis externa v’ D).Submucosa 19. What a epsinogen to pepsin?
13. Whatis the function of the serosa layer? A) tr i HCI s IB))) :rec o
A) Absorption B) Secretion of enzymes_ . :
C) Protection W B ratain A 5 ps the release of hydrochlorlc acid when
: | )‘ Pratein igestion , aches the intestine?
4. What protects the stomach lining from astrin A B) Pepsin
hydrochloric acid? ; %Somatostatm\/ _ D) Secretin
m3ch ih the human body? '

shiped) situated after oesophagus and before duodenum.
ow the diaprhfagm. : :

n, fundus portion, and pyloric portion.
located? '
telyafter oesophagus.

Ils of the stomach in digestion? .
t and vngorously help in churning .of food (mechanical digestion) and )

rate enough heat that ‘melts the solid fats.
ist of? i
mucosa, submucosa musculans externa, and serosa.

which contalns glands. These glands secret’ dlgestlve enzymes, HCl, and .

s. Submucosa
N is a layer of connective tissue WhICh contains blood vessels, Iymphatuc, and nerve.
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' "kinds of food but also for the

12. Describe the muscularis externa layer of the stomach.
Ans. Muscularis externa is a layer of muscle, i.e., outer longitudinal muscles, middle circular muscles, and the inne
oblique muscles. '
13.  What is the serosa layer and what is its function? )
Ans. Serosa is an outermost thin layer that forms part of peritoneum and provides protection.
14.  What protects the inner lining of the stomach from digestive enzymes?
Ans. Mucus cells secrete thick secretion that covers the inside of the stomach and protects it from_ HCl and digestive
enzymes. ; ‘
15. What are parietal (oxyntic) cells and what do they secrete? ,
Ans. Parietal (oxyntic) cells secrete hydrochloric acid. It adjusts the pH of stomach contents to about 2-3, softens the
~ food, activates pepsinogen, and kills microorganisms. '
16.  What is the function of chief cells in the stomach?
Ans. Chief cells secrete the enzyme pepsinogen.
-17.  What is gastric juice and how is it formed?
Ans: All the secretions of gastric glands are collectively calied gastric juice. Whe@ bolus enters the stomach, the
gastric glands secrete gastric juice. '

18. How is pepsinogen activated and what is its function?
. Ans. The H" ions of the HCI activate pepsinogen into pepsin. Pepsin caWcs the breakdown of proteins to yield
- polypeptides and peptides. , . (b

‘19.  What is chyme and how is it formed? : ‘

. acidic mass called chyme. ot :
20: How is the secretion of gastric juice regulated?
Ans. The secretion of gastric juice is regulated by both t
the smell, sight, or thought of food, the medulla
~amounts of gastric juice. When food arrives .i
stimulate -more secretion -and powerful con
release.gastrin, which further enhances seff
release of hydrochloric acid. :

‘Ans. About three to four hours after a meal, the stomach con’ten@ been sufficiently mixed and are semi-liquid

us system and hormonal mechanisms. In reaction to

sends message to the gastric glands to secrete small
mach, the distension of stomach and decrease in the pH
The presence: of proteins stimulates endocrine cells to
hen.food moves to the intestine; somatostatin stops the

3. ' Describe the structure a

— .absorption? '
Ans. The Small Intestine

It is the longest part of alime

~it is about 2-3 em in diameter

o_n‘s'c‘hf the small intestine, highlig'hting its role in digestion and

inal. It starts after the stomach and ends at the Iérgg intestine. In adult man
in length. Small intestine is responsible not only for the final digestion of al

- . parts i.e..duodenum, jejunu

Duodenum -
 The first 20~

concerned with the

~ secretions are pouredhto.duodenum.

tion of digested food into blood and:lymph. Small intestine consists of three
eum.: - ' “Fmgn

Jong portion is the duodenum. It is | enzymes of pancreatic juice. Bile salts act
on of food. It also contains glands, which as detergent molecules. They break fats
produce an alkali cretion containing bicarbonate. Two main into droplets and keep them separate

Fats are insoluble  in water. So, they
cannot be attacked readily by lipase

from one another.

B

a. Pancreatic Juice B - » o
It is the secretion of pancreas and is poured into duodenum. It is slightly alkaline (pH: 8) due to the presence of
bicarbonate. It neutralizes the acidity of chyme. The important enzymes in pancreatic juice are: . '
= Pancreatic amylase, which digests polysaccharides into maltose and even glucose.
~ = - Trypsinogen, which is in inactive form. Another enzyme enterokinase (secreted by the walls of duodenut!
activates trypsinogen into trypsin, which digests proteins into polypeptides. : ' s
~*  Chymotrypsin and carboxypeptidase, which digest proteins into smaller peptides and then, into amin
acids. ‘ ‘ ‘
‘= Pancreatic lipase, which digests lipids to glycerol and fatty acids.

s _ * Pancreatic nucleases, which digest DNA and RNA into nucleotides.
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ile . .
b B s the secretion of liver. Before it

i . release it i
: gallbladder. It contains salts which emulsify faet' Itis storeq
in9"" to small droplets (emulsion). The S and break

lf_.bile pigments are prevented from leaving
digestive tract, they may accumulate in

m : se :
e urface areas for effective actj dr-o.pIEts Provide blood, causing a condition known as
g lon of “P'ds‘digestin Jaundice .
erll)lmeS ; —
: Jer“"m and lleum

Jejunum is 2.4 meters |ong part, next t
fomal intestine. These parts carry oyt th i

ontain glands which secrete intestinal Juice. It contain

» Aminopeptidase digests polypeptides i
5y i , peptides i iDent
+  Erypsin digests dipeptides into amino a?i?sdlpeptldes
« Lipase dlggsts fats into fatty acids and glycerol
» Maltase digests maltose into glucose

« Sucrase d.igests sucrose into glucose and frUctose‘ | | O
+ Lactase digests lactose into glucose and galactose ‘

After the action of enzymes of intestinal jui - %
.. i ice, the ¢ . . ’
absorption of Digested Food and Water J hymg is converted mtp an M&gmulsuon, c;lled chyle.

nd a vessel of_ lymphatic system, calied lacteal. The blood capillaries and’
epithelium. The epithelial cells of villi have countlesscytopldslnic projectio
of absorption becomes extraordinarily large due to villi and microvilli. v
Absorption of Simple Sugars-and Amino Acids ' .
Simple sugars (e.g., glucose) and amino acids are absorbed_
diffusion or active transport into the epithelial cells.of villi. From
these molecules enter the blood -capillaries of villi. Blood capillah
illi join to form hepatic portal vein which cairies sugars 2
acids to liver. Liver stores extra glucose and amino acidgsd
glycogen and proteins respectively. From liver, the re
of these products pass to heart via hepatic \iein, J @ circular folds. These folds have

Absorption of Fatty‘Acids and Glycerol - | _ | numerous finger-like projections called
~ The products of _fat}digestion i.e, fatty ac rld'glycerol are | villi. Hik
_a.bs.orbed by passive transpo,rt into .-the epltl%(ell.g of villi. Inside Each villus is richly supplied with blood
villi, they combine to form triglycerides. ycerides are coated oy - :
. e ; , LN : capillaries a .
with proteins. In this way.'small drop ed chylomicrons, are T e
formed. ' _ i ‘ .
The chylomicrons enter the’ <”0f villi. From the lacteals, the chylomicrons move-into thoracic lymphatic
duct, from where they enter in @ eam. Blood plasma has enzymes: which hydrolyze chylomicrons back into fats
' ol

and proteins. Fats are ultima%' ed into fatty acids and glycerol and enter body cells.

Absorption :
Serosa

S various enzymes; for example:

tdalare covered by a single-cell thick
ad microvilli. The total surface area

» to the presence of folds and
umerous villi, the internal surface of
jejunum and ileum appears velvety.

| The absorption of digested food, water,
'|'and dissolved minerals occurs in
' | jejunum and ileum. The inner wall of

| jejunum and ileum contains large

Blood of nutrients

‘vessels Absorption *

of nutrients

Longitudina
muscles

Circular
muscles

Submucosa
Mucosa

Y Blood <<H | L}
capillaries °

~ Lacteal

Absorption
of nutrients

Fig..§.7 - Intestinal wall and detailed structure of villi
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1. Which part of the alimentary canal is the longest? Which part of the small intestine is 2.4
A) Duodenum B) lleum
A) Esophagus B) Large intestine . g D) Rectum
C) Small intestine v L] echim =y rtion of the small intestine is?
2. What s the approximate length of the small intestine | 12. The last porti l !
in an adult man? A) Jejunum B) Colon
A)3m 6my” C) Duodenumy” D) lleum
0 9m ' 'D)1.5m 13. Intestinal juice contains all the following enzyme,
3. What is the main function of the small intestine? EXCEPT?
A) Storage of food _ A) Amlqop tidase B) Lactase
B) Production of hormones 0 Pepf;ln " D) Maltase
C) Digestion and absorptionv” 14.  What is chyle? _ _
D) Elimination of waste A) Acidic emulspn Updlgested food
4. The small intestine is structurally divided into? Q Alkall.ne erpulsuon afeRgigestion
A) Duodenum, colon, ileum D) Gastric fluid , :
B) Duodenum, jejunum, ileumv’” ' 15. Which structure ases the surface area in g,
C) Duodenum, rectum, ileum small intestin .
D) Colon, rectum, jejunum . . A) Pylerus ) B) C'l'a_
5. What is the length of the duodenum? i Q) Villi ang micr v D) Sphincters
" A)40-50cm . B) 10-15 cm 16. Simple &nd amino acids are absorbed into?
C) 20-25 cmv”" D) 30-35 cm A) Lactgalsy, _ Blymph
6.  Which secretion neutralizes the acidity of chyme? Q) B'& llaries of villiy” D) Pancreatic duct
A) Saliva B) Bile ; ‘ sugars and amino acids are transported to
: Q) Pancreaticjuice\/ D) Gastric juice " via? s )
7.  The pH of pancreatic juice is? . epatlc duct B) Hepatic portal veiny”
A) 3 v . B)5 - ' Renal vein D) Vena cava
Q7" D) 8v” n the liver, glucose is stored as?
8. - Which enzyme in pancreatlc juice digests protein A) Starch " B)Glycogenv”
- into polypeptides? Q) Cellulose D) Glucagon
A) Amylase - B) Lipase 9. In epithelial cells, fatty acids and glycerol combine to
C) Trypsiny” "~ D) lactase - form?.
9.  Which enzyme activates trypsinogen to trypsn A) Lactose B) PO'YPePt'dES/
. A) Amylase s _ B) Enterokina Q) Tnglycendes\/ D) Chylomicrons
, C) Pepsin - D) Sucrase 20. Chylomicrons are transported via?
"10.  The function of bile is to? . A) Hepatic artery - B)Lactealsv”
A) Digest starch - B) Emulsify C) Bileduct D) Capillaries
C) Absorb water 'D) Hydr teins '

ine and where is it located in the alimentary canal?Ans. ?

S:QI - 1. What is the sma l
' Ans. The small intes the longest part of the allmentary canal. It starts after the stomach and ends at

the large intestine. ‘ ,

2.

Ans.

3.

Ans.

4.

Ans.
; Ans.
Ans.

Ans.

What are the: dlmen i the smaII intestine in an adult man?

In an adult man, t& IJintéstine is about 2-3 cm in diameter and 6 m in length.

ctions of the small intestine? ‘
1§ responsible not only for. the final digestion of all kinds of food but also for the absorption

What are the m
The small intest%
of dlgested food into blood and lymph.

How is the small intestine structurally divided?

The small intestine consists of three parts: duodenum, jejunum, and ileum,

What is the length and function of the duodenum?
The duodenum is the first 20-25 cm long portion. It is concerned with the dlgestlon of food

What is the nature of secretions in the duodenum?
The duicdenuimn contains glands, which produce an alkaline secretion contalnmg bicarbonate.

What are the two main secretions poured into the duodenum?
The two main secretions poured into the duodenum are panCreatlc Jmce and bile.
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8.
An
)

hat is the source and pH of Pancreatic juice?

ancreatiCJUice is the secretion of pancreas and

5 . e is sli . ‘
what is the role of pancreatic juice in digestion? ghtly alkal|ne (pH: 8) due to the presence of bicarbonate.

pancreatic juice neutralizes the acidit

) L y of chym ,
Ané jipids, and nucleic acids. yme and contains enzymes for digesting polysaccharides, proteins

1.

Ans.

12.

Ans.

13.

Ans.

14.

. Ans.

what are the enzymes present in pancreatic jui
! pancr_eanc anjylasg digests polysacchari de;‘flmce and their functions7
i, Trypsinogen is aC;IVated by enterokinase into fprsin \il(;\i?:?\d dgven glucose.
.. chymotrypsin and carbo; . . b Igests proteins int i
Il Chy ?cpl' di OXypeptpdase digest proteins into smaller eptid Id ::PO.'YPGPUC!GS- i
. Pancreatic lipase digests lipids to glycerol and fatty acids pregiiidas ATl dien im0 aciex.

v, Pancreatic nucleases digest DNA and RNA int :
i< bi o nucl
what is bile, and how does it aid digestion? eotides.

ile is the secreti i : ‘
Bile is on of liver, stored in gallbladder before release. It contains salts whichemblsify fats and break

them into small droplets, providing large :
r - ge surface areas f : ‘g g
What are the lengths of jejunum and ileum? as for effective action of lipids-di

Jejunum is 2.4 mfaters !ong and next to duodenum, while ileum is the last three fifth, 4e., about 3.5 meters long
part of the small intestine. b -

What functions do jejunum and ileum perform? - \'
Jejunum and ileum carry out the rest of digestion and absorption of foad.
What is intestinal juice.and what enzymes does it contain? '

Intestinal juice is secreted by the glands in the walls of jejunum a il@t contains enzymes such as:

enzymes.

+ Aminopeptidase, which digests polypéptides into dipeptide \ o

o Erypsin, which digests dipeptides into amino acids

\

« Lipase, which digests fats into fatty acids and glycerol"
e Maltase, which digests maltose into glucose ey
¢ Sucrase, which digests sucrose into glucose and fructqge

16.

Ans.

17.

Ans.

18.

Ans.

19,

Ans.

20.

Ans. Fatty acids a

« Lactase, which digests lactose into glucose and gal e ‘
15. Whatis chyle? e, b & o _ : _
Ans. After the action of enzymes of intestinal juice, the 'is converted into an alkaline emulsion called chyle.

The absorption of digested food, water, an d minerals occurs in jejunum and ileum.

Where does absorption of digested food occur in the small intestine? .
What structures increase the surface ar;:éﬁsorption in the small intestine?

The inner wall of jejunum and ileum cogt arge circular folds with finger-like projections called villi, and the

epithelial cells of villi have countles smic projections called microvilli. These structures greatly increase

the surface area for absorption. N A
How are simple sugars and am@ds a!osorbed? $ ot o
(é.9. glucose) no acids are absorbed by diffusion or active transport into the epithelial

i:lrlelgfs\zlg‘;iar:rom 2 th:;é the blood capillaries of villi, which join to form hepatic portal vein carrying

them to the t"i:’: r]}ver % bsorbed sugars and amino acids?
Whaf does g e and amino acids in the form of glycogen and proteins respectively. From the liver,
The lnver-s’fgr e hese products pass to heart via hepatic vein. ' :

-the rqulrf 2 acids and glycerol absorbed and transported in the body?

"How are 12 ki g|ycef0| are absorbed by passive transport into the epithelial cells of villi, where they combine to
ides. These are coated with proteins to form chylomicrons, which enter lacteals, then thoracic

3 . | cer i ‘
form trigly duct, and finally enter bloodstream. Blood plasma enzymes hydrolyze chylomicrons back into fats and

bk ' .
g:)fer;isi,cwhich are ultimately hydrolyzed into fatty acids and glycerol and enter body cells.
oty ; THE LARGE INTESTINE

A ' pescribe the structure and functions of the large intestine along with the control of egestion?

Ams. The large ,in:;szl?;\ lS.ﬂle last part of th'e ?Iimenta_ry canal. It is much shorter than the small intestine, occupying
“pout the 125t M° the intestinal tract. It is involved in the absorption of water and salts and vitamin ‘K" from the
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lumen of the intestine into the blood. The large intestine is not convoluted and its inner surface area does not pOSSe
villi. It consists of three parts.
Caecum

It is a blind sac that projects from the area of large
intestine between ileum and colon. From the blind end of
caecum there arises a finger-like process called vermiform
appendix. In human digestive system, appendix performs
no function so is vestigial.
Colon

Next to caecum is the colon. It has an ascending, a transverse, and a descending limb. Its main function g,
absorb water from the alimentary canal. As the water is absorbed, the remaining material becomes more solid. These
waste products, called faeces, consist of a large number of bacteria, indigestible plant fibres (e.g., cellulose), Other
undigested food stuff, sloughed off mucosal cells, bile pigments, and water. ‘
Rectum

It is the last part of the large intestine where faeces are temporarily stored istal end, the rectum Openg
out through the anus. Anus is surrounded by two sphincters; the internal sphi ade of smooth muscles anq
the outer is made of striated muscles. b ‘

Under normal conditions when the rectum is filled up with faecey \es rise to a defecation reflex. The
defecation reflex is consciously inhibited in adults but in infants lt is con nvoluntarily. During growth, the chilg
learns to bring this reflex under voluntary control. %

Appendicitis is the inflammation of the appendix
It is usually due to bacterial infection. The infecteq
appendix must be removed surgically otherwise it
may burst and the inflammation may spread in the
entire lining of the abdomen. The surgical remoy,
of appendix is called appendicectomy.

Role of Bacteria in Colon ‘ a
~ Many bacteria, for example E. coli, live and actively difi n the colon. During their metabolism, they -
produce amino acids and vitamin K. Vitamin K is necessa m for the coagtﬂat'on of blood. It is absorbed

from the large intestine into the blood.
Control of Egestion e @ - :

The. involuntary reflex for egestion in infants voluntary control in adults represents two stages of
neurological and muscular development; ’ ‘ '

In infants,” egestion is an involuntary re ediated by the spinal cord, where rectal distension triggers
automatic relaxation of the internal anal spt:@ nd expulsion of waste. This occurs because the higher brain

centers responsible for voluntary control yet fully developed. _
In adults, egestion, becomes: volunt the cerebral cortex matures, aIIQwing'conscious regulation of the
external anal sphincter to delay or initi cation. This transition reflects the integration of reflex pathways with

cognitive control, adapting to socit’ ironmental demands. -

m@/

1.  What is the__positiqn arge intestine in the ~ .5. _-How miany main parts does the large intestine
alimentary canal?. ' ' ‘have?
A) First part @ iddle part : 0 A Two B) Four
_ C) Last party” - \/ D) Before the stomach : C) Threey” . . D)Five *
2. 'What is the oximate length of the large | 6. Whatis the caecum? - " =
. intestine?. . P -2 * "A) A part of the small intestine
A)5meters - B) 2 meters PR " B)Atype of digestive enzyme h
C) 10 meters - D) Tmetery” - " C)Ablind sac between ileum and colony”
3. . Which of the followmg is absorbed by the Iarge ‘ D)Abile-prbdu;ing organ
intestine? , - | 7. Whatis the vei‘miform appendix?
A) Amino acids only - o - A) Adigestive enzyme B) A hormone
- B)Water, salts, and vitamin Kv T e C) A finger-like process from the caecumy”
/. C) Proteins and fats D) Glucose and oxygen ' : D) A part of the stomach
- 4. Which of these is not a feature of the Iarge 3 What is the function of appendix in humans?
intestine? - . A)Digestsfats - . -B)Absorbs vitamins-
A) Convoluted structure/ B) No villi . R C) No function; vestigialy” D) Produces enzymes
- C) Absorbs water D) Has appenqlx . 9. Which of the following is not a part of the colon?
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cending limb
A) As g B) Descendlng limb

0 T"arjsw:se hrnb D) Circular limp C) Inner is striated, outer is smooth
(0. whatis t : ma;n function of the colon? D) Inner is smooth, outer is striated v/

A) AbSc;JFP b Of fnts B) Absorption of —— 16.  What triggers the defecation reflex?

¢) Production of bile D) Protein digestion . " A) Hunger

jq. What happens to the materia| the col ; B) Rectum filled with faecesy”

water absorption? colon after C) Empty stomach D) Smell of food

A) Becomes more f|U|'d B) Turns into enzymes 17. How is defecation reflex controlled in infants?

C) Becomes more solidv D) s digesteq eomplera) A) Voluntarily - B) Inhibited consciously
12. Which .°f these is not a component of faeces? ’ Q) Involuntarily v D) Through pancreas

é\)) g;d;ifjée:nfz‘il?;jes\/ B) Bile pigments | 18. \rNhatdis tl:‘e frole of ?the cerebral cortex in adults

, - D) Water ‘ egarding defecation
3. Whart is the rolc.e of the rectum? ‘ A) Produces faeces B) Stores waste
| 2; S.gests prftems ) B) Stores bile : _ ;)) ;:ltl)owsbvolrintary controly”
emporarily stores faeces , , sorbs vitamins ,

.D) Produces vitamin K B 19.  Which bacteria lives colon and produces -
i Whatlsurrounds the arysg ' Z;t;:‘el:tﬁoccus ) E. coliv” |

2; 2’;{‘ ;Ir:cc)iztlr:ru;ﬂes| B) Two sphinctersy” C) Salmonell O D) Lactobacillus

Nt Bithie tome :C e D) Cartilage ring 20. Whatis the Na-ce of vitamin K for humans?
15. Position of the anal sphincters? A) DIgEStIO 0 in B) Growth of hair

A) Both made of smooth muscles ' - . R Coag bloodv” '

B) Both made of striated muscles D) Pr leof energy

Sgl 1. What is the large mtestlne" : s
‘Ans. The large intestine is the last part of the ahmenta

‘ occupying about the last metre of the intestinal tract.

~ What is the function of the large intestine? : - IR o
. Itis involved in the absorption of water and salts and V%’K' from the lumen of intestine into the blood.

Ans

Ans.
Ans.
Ans.

Ans.

Ans.

10.

Ans.
n..
Ans,

12,

Ans,

13,

Ans,

~ What part of the large i@
Ans. Next to caecum is the

- What a're‘_the parts %e colon?
Ans.

\t is much shorter than the small intestine,v

How does the structure of the large intestine di
The large intestine is not convoluted and its inner
How many parts does the large intestine co
It consists of three parts.

What is the caecum? : , F
It is a blind sac that projects from the a@)arge intestine between |Ieum and colon
What arises from the blind end ofg cum? : '

From the blind end of caecum thg s a finger-like process caIIed vermnform appendnx
What is the function of appe uman digestive system? ‘

In human digestive system, @ dix performs no function so is vestigial.

follows the caecum? - :

he small intestine?
area does not possess villi.

The colon has an ascerding, a transverse and a descendlng I|mb

What is the main function of the colon?
Its main function is to absorb water from the alrmentary canal

What happens to the material after water is absorbed in the colon?
As-the water is absorbed, the remammg material becomes more sohd

What'do faeces Son st o t of a Iarée number of bacteria mdrgestnble plant fibres (
led faeces, consis h ibres eg,_
These - waste prOdUCts el tuff, sloughed off mucosal cells, bile prgments and water. '

cellulose), other undlgested food s

What is the rectum?

Itis the last part of large intestine where faeces are temporarily stored.-
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14.  Where does the rectum open out?

Ans. At its distal end, the rectum opens out through anus.

15. What are the muscles surrounding the anus?

Ans. Anus is surrounded by two sphincters; the internal sphincter is made of smooth muscles and the outer j Mad,
of striated muscles.

16.  What triggers the defecation reflex?

Ans. Under normal conditions when the rectum is filled up wuth faeces, it glves rise to a defecation r eflex

. 17. How is the defecation reflex controlled in infants? iadinalurtas]
Ans. The defecation reflex is consciously inhibited in adults but in infants it is controlled involuntarily.

18. How do children gain voluntary control of defecation?

Ans. During growth, the child learns to bring this reflex under voluntary control.

19.  What is the role of bacteria in colon?

Ans. Many bacteria, for example E. coli, live and actively divide within colon. During their metabollsm they Produc,

amino acids and vitamin K.

20. What is the importance of vitamin K and how is it absorbed?

Ans. Vitamin K is necessary for man for the coagulatlon of blood. It is absorbe
~ blood:

5. Explain the structure, functions, and hormonal regulsﬂon@he accessory digestive organs,

the large intestine intq the

specifically focusing on the liver, gallbladder, and pancreas. Include the role of these organs i
digestion, storage, metabolism, and how their secreti r controlled

_Ans.

1. Liver and Gallbladder ' s C)\

Role of the Liver in Digestion ) \
- The liver plays a vital role in digestion by producing ich is

:\ essentlal for fat dlgestlon Bile emulsifies fats, making t@ sier to

digest. =,
Additional Functions of the Liver ‘ %
" - The liver also processes nutrients absor d
the small intestine, detoxifies harmful \

synthe5|zes proteins, and stores glycogen f

_Function of the Gallbladder : Lo o ' . 4 _
The gallbladder stores and: concentra le produced by. the liver. When food enters the small intestine, the
gallbladder releases bile through the bll@ R : I . :

2.  Pancreas | | O

Location and Structure % : : o 4 N
' The pancreas is a large tuated just ventral to the stoméch. It,has exocrihe’and endocrine portions.

Cholesterol, secreted by the liver, may
precipitate- in the gall bladder to
produce gall stones, which may block
release of bile.

Exocrine Portion and Its F v : :
-The exocrine (du %\i secretes its secretlon ie, pancreatlc juice into the pancreatlc duct. The pancreatlc

duct joins with the co ile duct from the liver and-enters the duodenun. ‘Pancreatic juice contains enzymes for

the digestion of all g% of food. Its major enzymes mclude trypsm chymotrypsm llpases amylases, nucleases etc.

) Endocrme Portion and"Its Function
'The endocrine (ductless) portlon of pancreas secretes its secretion |e, insulin and gluc'agon hormones infO

extracellular fluid from where they diffuse into nearby capillaries,
Hormonal Control of the Secretions of Pancreas and Liver

Regulation of Secretlons through Nervous System and Hormones .
~ We have studied the regulation of gastric secretions through nervous system and hormones The release of

secretions from pancreas and liver is also controlled by hormones

Role of Secretm : ot . |
When chyme enters duodenum from stomach, its acndlty stlmulates duodenal waIIs to release a hormone:

secretln
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e of Cholecystokinin (CCk)

similarly, the partially diges '
znother hormone, cholecystokinin (CCK‘) s and fats present in chyme stimulate the duodenal walls to secrete

ol

Pancres f i
2as 1o releace pancreatis ).):,,, and gallbladder to rolease hile.

Liver

Right hepatic
duct

L aft hapatic

durt
Hepatic

- Portal vein

Common
hepatic dyct

Gallbladder

Cystic duct

*

Duodenum
(first past of
small intestine)

Common
bile duct
: ) Fig. 9.8 - Accessory Digestj ans
storage and Metabolic Role of the Liver , 0
storage of Nutrients %
The liver performs many important functions, especiafy iMstofing nutrients and regulating metabolism. It stores

excess nutrients from the food and releases them when the
stored in the liver include glucose (stored as gl co
copper), and fats and fat-soluble substances.

Central Role in Metabolism ' 6

It also plays a central role in metabolis Ips in breaking down, building up, and converting substances in
the body. For example, it converts excess g@ to glycogen and back when needed.

fat Metabolism and Energy Productio
It also breaks down fats to produ gy and forms cholesterol and lipoproteins.

Amino Acid Conversion and Det ion .
It converts amino acids anc@ s harmful ammonia by turning it into urea, which is excreted in urine.
Detoxification of Blood

It breaks down and re@&ﬂoxins, drugs, and alcohol from the blood.

Hormone Regulation ; ;
The liver also helps in breaking down and regulating hormones.

mAs

dy needs energy or building materials. These nutrients
'tamins (like A, D, B12, and K), minerals (e.g., iron and

.ﬁhat substance does the liver produce that is 3. “:::::“:;!;‘3‘ . ;:::;5 and concentrates bile
o . : P
:;‘Ie"t:‘al for fat d'ge’tb"?B) - A) Pancreas B) Small intestine
Insulin
;) Gastrlicjuice D) Pancreatic juice Q) Gal!bladder/ D) Stomach
2 What is the primary function of bile in digestion? 4. x‘)!l:br;vl: :::Iz:::crm Iocat@ in the body?
; : ify fats
A) Digest proteins B) Emulsify fa - - B) Ventral to the stomachy”
Q) Absorb vitamins , C) Behind the small intestine

D) Break down carbohydrates
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-10.

1.

12.

. A) Stimulate bile and pancreatic juice release\/ -

D) Near the gallbladder - 13. How does the liver store excess glucose?
A) As starch B) As glycogeny”
C) As fat D) As protein

14. What does the liver convert amino acids ingg i
safe excretion? or

What are the two portions of the pancreas?

A) Cardiac and pyloric

B) Exocrine and endocrinev”

C) Anterior and posterior D) Superficial and deep

What does the exocrine portion of the pancreas A) Ureay” o B) Ammonia

secrete? C) Carbon dioxide D) Glucose

A) Insulin and glucagons  B) Bile ' 15.  Which of the following substances does the Jiye,
C) Pancreatic juicev” - D) Gastric acid detoxify?

Where does the pancreatic duct join the common A) Vitamins B) Hormones

bile duct? C) Drugs and alcoholy” D) Fats

A) At the stomach B) At the jejunum - 16. How does the liver contribute to hormone
C) At the duodenumy” D) At the ileum regulation? :

Which of the following is NOT an enzyme found in A) By synthesizing h nes only

* pancreatic juice? - B) By breaking dowrapnd Tegulating hormonesy”
A) Trypsin B) Amylase C) By storing ho @ es

C) Lipase - "~ D) Pepsiny” D) By transpg brmones
Which - hormones are secreted by the endocrine 17.  Which en g.iA pancreatic juice digests proteing
portion of the pancreas? A) Lipa ° B) Amylase
A) Secretin and CCK . I = | ' D) Nuclease
B) Insulin and glucagonv” . 18. ﬁ% Itﬁpens when bile is released from the
Q) Gastrin and motilin dder? '
D) Thyroxine and adrenaline R : lgests carbohydrates
What triggers the duodenal walls to release t emulsifies fats in the small intestiney”
secretin? C) It breaks down proteins in the stomach
A) Partially digested fats' - B) Presence of bile : D) It neutralizes acids in the stomach .
C) Acidity of chyme entering the duodenumy” . What stimulates the pancreas to release pancream-.
D) High glucose concentration ' juice?

A) High blood sugar
B) Hormones secretin and CCK\/

B) Break down carbohydrates . : _ i " C) Presence of bile in the liver
0) Increase blood glucose D) Absorb vit r@ D) Digestion in the stomach
Which nutrients are stored in the Iwer?& : : 20. _ What is the role of glycogen stored in the Irver?

A) Immediate energy source

What is the function of cholecystokinln (CCK)?

A) Proteins and nucleic acids g : oE g ‘
. B) Glucose as glycogen, vitamins, min@ats\/ |~ - B)Long-term energy storagey”
ap |

C) Enzymes and hormones D) W. C) To store excess protem D).To detoxrfy blood

1. . Whatis the ro e liver in digestlon? i : e
: Ans. The liver plays ‘a{ytal role ‘in digestion by producmg bile, Wthh is essentlal for fat digestion. Bile

2.

~ Ans.
.»Ans.
Ans.'
- food enters the small intestine. .
: Ans-.

Ans.

“.emulsifies fats, making femeasier to digest.

dtg lgestron? : :
means it breaks down large fat droplets into smaller ones, maklng fats easier to digest

Bile emulsifies fa%
Besides pradu% e, what other functions does the liver perform? Co
The liver proce nutrients absorbed from the small intestine, detoxifies harmful substances, ynthesnzes

proteins, and stores glycogen for energy.

How does bile assi '

‘What is the function of the gallbladder?-

The gallbladder stores and concentrates blle produced by the l|ver and releases b:le through the bile duct when

-

Where is the pancreas located in the body?
The pancreas is a large gland situated just ventral to the stomach.

‘What are the two portions of the pancreas and their functions?

The pancreas has exocrine and endocrine portions. The. exocrine portion secretes pancreatlc juice into the
pancreatlc duct, whlle the endocrine portion secretes msulm and glucagon hormones into extracellular fluid.
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i . he
2 ¢ exocrine portion secreteg Pancreati l?a'n Creas contribute tq digestion?

A

8'5 jior enzymes in panc.reaticjuice inc[ude.trypsin h
M ow does Fhe endchme Portion of the pan  Chymotrypsin, |i
% pe endocrine portlon secretes | creas function?
s 0 nearby capillaries,
is the release of s i

{0: }‘:owrelzlsease of secretionchrrztr:\ons from the Pancreas and liver controlled?

_The . Pancreas and liver : e ;
prs response to chyme entering the duodenUmd s controlled by hormones, which regulate these secretions in
what role does secretin pPlay in re

pases, amylases, nucleases, etc.

nsulin and q
u : . :
g'ucagon hormones into extracellular fluid from where they diffuse

: gulatin ;
11-5 when chyme enters the duodenum it add!?tdig'estlve secretions?
M timulates pancreatic juice release. g StfmU|ates the duodenal walls to release tir, a hormone that
O

gulate pancreatic and gallbladder secretlonQ
s

partially digested proteins and fats in chyme stj

d fa imulate the d ' . i
pancr e'as to release pancreatic Juice and the gallbladder to relz?:: rt‘;?llewaus to?’ N
. what important functions does the liver perform related to nutrle;ltit ;

The liver stores excess nutrients from food ' |
pns: : . ood and releases them when the g >
A what types of nutrients are stored in the Iivér? ' PR e .

ients stored in the liver include g : ook M
Ans. Nutrien , ude glucose (stored as glyco i ' i Syt s
iron and copper, and fats and fat-soluble substances, - BN o St Ll

5, Whatis the liver's role in metabolism? N 7
Ans,;hz liver.plays a central role in metabolism by breaking @ildihg up, and Conveﬁing substances in the
o y. | | - F ¢ ‘ ' ’ s r

15, How does the liver manage excess glucose? ~ :

ns. The liver converts excess glucose into glycogen fogstagage and converts glycogen back into glucose when the
body needs energy. e @ A P MR :

{1, How does the liver handle fats? ~ =~ : .

pns. The liver breaks down fats to produce energy

18. How does the liver process amino acigd

Ans. The liver converts amino acids and r
urine. ) : 5, 0t :

19, What detoxification processes; ntheliver? = . e

ns. The liver breaks down and re%rl xins, drugs, and alcohol from the blood.

forms cholesterol and lipoproteins. -
emove harmful substances? 7 .
' harmful ammonia by turning it into urea, which is then excreted in

2. How does the liver assi one regulation? - . : A .
Ans. The'livgr helps in breaki and regqlating hormones, maintaining balance in the body.
- SOLVED EXERCISE |

“MULTIPLE CHOICE QUESTIONS
Tik (v') the correct answer. | Vol
" Where does chemical digestion of carbohydrates begin?

(@ Stomach ~ © =~ (b) Oesophagus . () Small intestine - (d) Mouthy”
% Which enzyme in saliva starts breaking down starch? ' .
(a) Lipasezy o . (b) Amylase (Ptyalin)y” (¢ Trypsin (d) Pepsin
. . o . ?
Wh ‘ ing the trachea during swallowing _ |
- What prevents food from entering ) v S

(@) Epiglottis v - " (b) Oesophageal sphincter
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10.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans

© Ans.

Ans.

10.

Ans.

11.

Ans.

12.

-The tongue helps in mixing food with

. Bolus is the che&
- digestion.

tomach when pH rises?
(b) Enzymes denature in low Ph

(d) Saliva dilutes gastric juice

Why does the enzyme activity drop in the s
(a) Acid blocks food entry

(c) Enzymes need acidic pH to workv”

Which change would most affect protein digestion?

(a) Blocking bile release (b) Inhibiting salivary glands

(¢) Inhibiting pepsin productiony” (d) Slowing peristalsis

Why is lipase not active in the stomach?

(a) It is destroyed by acid (b) It needs alkaline pH to work

(c) It is secreted by the liver (d) It digests only protems\/

Which stomach secretion activates pepsin and kills bacteria?

(a) Bile * (b) Hydrochloric acid (HC)v”

(c) Sodium bicarbonate (d) Mucus

Why is segmentation important in the small intestine?

(a) It absorbs bilev” (b) It breaks down enzymes O
(c) It mixes food with digestive juices (d) It pushes food to the rectc)
What is the function of villi and microvilli in the small intestine? '
(@) Produce enzymes (b) Increase surface area fag absorption
() Store biley” (d) Neutralize storgac

Which best explains the liver’s role in digestion? '

(a) It produces insulin (b) It stores digested food

(0) It produces bile for fat digestiony” (d) It secr
' 'SHORT ANSWE IONS

What is the main function of the digestive syste 4

To break down food into smaller molecules so nu%can be absorbed and used by the body.
What is the mode of action of saliva in mou ' . S, |

Saliva moistens food and contains the enzymé afylase, which begins the breakdown of starch.

What is role of tongue in the mouth? @ ' R
rming a bolus, and pushing it towards the pharynx for swallowing.

What role does the epiglottis pla swallowing? R
It closes over the windpipe (trachﬁprevent food from éntenng the resplratory tract.
What is the composition of m ice? . : 7

Gastric juice contains hydro cid (HCI), pepsin, mucus, and intrinsic factor. -

Why is hydrochloric acid! important in the stomach? -

‘It kills bacteria, activate @ sinogen to pepsin, and provides an acidic environment for digestion.

What is the dlffelm ween bolus and chyme?
swallowed mass of food; chyme is the semi-liquid mlxture forimed in the stomach after

fes into the colon

Which organ'pfo, uces bile, and what i is its function? :
The liver produces bile; it emulsifies fats, aiding their digestion and absorption.
Differentiate between physical and chemical digestion. -

"Physical digestion involves mechanical breakdown (chewing), while chemical drgestion involves enzymatic

breakdown of food. .
What do you understand by emulsification of fats?

It is the process by which bile breaks large fat globules into smaller droplets, i increasing the surface area for
enzyme action.

What is the role of the pyloric sphmcter in dlgestlon?
It controls the passage of chyme from the stomach into the small intestine and prevents backﬂow
How do villi and microvilli help in nutrient absorption?
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e
pré:
3
prs
14
AnS:
15
Ans:

at-

AnS.
Q2
ANS.
Q3.
Ans.

Qd.
Ans.

Q5.
Ans.

Qé.
Ans.

Ans.
Ans.

Ans.

Ans.

Ans,

hey increase the .surface area of the ¢
hat are the main functions of the
abSObe watfar and salts, ang forme
pat causes jaundice in the digestiy
s caused by the BUIAUD of biitui g o o
ver dysfunctio

tress negatively i
How does S gatively impact g 8
gtress can reduce enzyme secretion s?c:a,es“om or blockage of bile ducts.

T o
all INtestine, enhancj
n

lar ; t i
andge Inlestlne'p 9 the absorption of nutr ents
stores feces, ' |

down digecti '
Igestion .
+and lead to issues like indigestion or constipation.

explain the complete process of gi LONG QUESTIONS :
intestine. Include the roles of med"g::t_hn, starting from ingestion in the mouth to egestion in the large

“cee Long Question No.01to 04 cal and chemical digestion at each stage.
pescribe the structure and functi

function
. see Long Question No. 02 , - PhEM shamath W digatn.

Compare and contrast the roles of - '
| th .
- See Long Question No. 03 & 04 © N astIoh A arou ijase l'@ﬂ«w

i
explain the absorption of food from‘th i \o '
' . n the small intesti
- See Long Question No. 03 ntascngt " (b .

Discuss accessory organs (Iiyer; gallblladder and pancreas) and @ntﬂbutions in digestion?

- See Long Question No.05

Dgscribe the hormonal and nervous regu’latibn of gast;i id secretion?
- See Long Question No. 05 ;

INQUISITIV

Sig ahd Segmentation?
mixes food with digestive juices and increases contact with

Why does the small intestine need both peris
Peristalsis moves food forward, while segme
the intestinal walls for better absorption. | ;
How does the liver help digestion wit ing enzymes? o h _ .
The liver produces bile, which emulsi %, making them easier to digest by enzymes, even though bile itself
contains no enzymes. ‘

Why do we need bile if we al
Bile breaks down' large f

fave enzymes for fat digestion?
es. into smaller droplets (emulsification),

e effectively.

“ when to rélease'its enzymes? , \
cholecystékinin (CCK), released by the small intestine in response to food, signal the

'Hormones like secrgtfF c
i igestive enzymes.

pancreas to relea liali ot acidic?
. &% cretions alkaline, N dic ¢ i i
Why are pancreatic secr ate, which n eutralizes the acidic chyme from the stomach, creating an optimal

Pancreatic juice contains bicarbonate,
pH for enzyme activity in the small intestine.

increasing the surface area for
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Self-Assessment Unit 9

Max. Marks: 28 wer. (10x1= ﬂ;l;'me Hemdt Ming
Q1. Each of the following gquestion has four options. Select th? correct :ns .
1. Where does the enzymatic breakdown of carbohydrates first c')ccur' ) Mouth
() Stemmach (1) Oesophagus (¢) Small intestine
2. Which salivary enzynie initiates the digestion of starch in the mouth? (d) Pepsin
(a) Lipase (1) Amylase (Pyalin) () Trypsin e
3. What structure ensures that swallowed food does not enter the windpipe? T
(a) Epiglottis (b) Gresophageal sphincter () Uvula ke

idic?
4... Why does enzyme activity in the stomach decrease if pH becomes less acidic?

(a) Acidity blocks food entry
(b) Enzymes cenature at iow pr
(€) Most enzymes reguite acidic conditions to function
(d) Saliva reduces the acidity Q
5 Which factor would most interfere with protein breakdown in the dig act?
(a) Stopping bile release  (b) Disabling salivary glands
(c) Blocking pepsin secretion  (d) Reducing muscular movement N
6. Why is lipase enzyme generally inactive inside the stomach?
(@) Itis broken down by stomach acid ¢
(b) It requires an alkaline environment c)\
(c) It originates from the liver _ \
(d) It only digests carbohydrates
7. Which stomach substance activates pepsin and elimi armful microbes?
(@) Bile . (b) Hyloric acid (HCI)
(¢) Sodium bicarbonate \ .
8. What is the main role of segmentation in thg
~ (a) To absorb bile salts J
(c) To mix chyme with digestive fluids
9. What is the key function of villi a
(a) Enzyme production ‘ (beaxi

bfeak down c;igestive enzymes
0 move waste toward the rectum
oyilli in the intestinal lining?
trient absorption =~
" (c) Bile storage (d) Aci lization _
10. Which statement best describe@'ver'; contribution to digestion?
(a) It secretes insulin O PIRTRIT PO YOV R RRAGY T
(b) It stores waste material s e
(o) It produces biie te aid i@reakdown .
~ (d) It releases enzyme e large intestine ‘
" 'Write short answeps following questions. e . (5x2=10)

What is the maj
What i< the m action of saliva in mouth?

What is the difféf€nce between bolus and chyme?

How does strass negatively impact digestion?

Write detailed answer to the following question , (4+4=8)
Describe the structure and function of the stomach in digestion.

Explain the absorpticn of food from the small intestine?

NSOV SO
w b I N
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