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UNIT I-HUMAN ANATOMY AND PHYSIOLOGY

|A-- DIGESTION AND ABSORPTION

Very Short Answer Questions

1.

Give the dental formula of adult human being?

A. Dental formula represents the arrangement abuartypes of teeth in each h f both the

jaws of man in the order Incisors, Canines, Prers@ad Molars. O

In adult man, it is 2L23:32.
2123

Dental formula of milk dentition i€/2, 1/1, 0/0, 2/2 = ZCQO

Canine  First premolar
: &

| = Incisors teeth Gguines teeth
P = Premolars teeth : = Molars teeth

For an adult man witB2 teetm
&
[-2/2 C-1/1 P-2/ /3

ula is written as:

The total number et e sideof the mouth i4.6, thus the total number of teeth in
the mouth equaE% 2.

Bile juice &no digestive enzymes, yetig important for digestion. How?

Bil ice creted by liver doesn’'t contain ymes, but it has bile salts like

sodium/potassium glycocholates and taurocholateg;hahelp in digestion and absorption

of fats. Bile salts emulsify fats.
Bile activates the lipases of pancreatid mtestinal juice. They act on emulsified fatslan

convert them into fatty acids and glycerol.
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Describe the role of chymotrypsin. Name two othedigestive enzymes of the same

category secreted by the same gland?
Chymotrypsin of pancreatic juice helps in thgedition of proteins, proteoses and peptones

and converts them into Tripeptides and dipeptides.
Trypsin and carboxy peptidases are theraligestive enzymes produced by the pancreas.

What would happen if HCI were not secreted in te stomach?
HCl is secreted by oxyntic cells of fundic glangresent in the wall of stoma
It provides acidic pH which is optimal fibre action of pepsin.
HCI activates the pro enzymepsinogernnto pepsin O
Pepsin plays an important role in digesbd proteins.
If HCI were not secreted in the stomablkentpepsin would r@aﬁtwated It would effect

on digestion of proteins.

Explain the terms thecodont and diphyodont 2@

Thecodont Arrangement of teeth in th@ of the jawesois called thecodont

dentition.
Diphyodont: formation of two a f@th during the life éjra set of temporary/milk

teeth/deciduous teeth replacec a set of pernmatemth is known as diphyodont

dentition.

pleurodont

\ l\ thecodont
What is autocatalysis? Give two examples?

Autocatalysis is the catalysis of a reactionvimch the catalyst is one of the products of the

reaction (or) catalysis caused by a catalytic ag@nted during a chemical reaction.

E.g.: Trypsinogend e, Trypsin (Autocatalysis)
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7. What is chyme?
A. Semi fluid mass of partly digested acidic foodnhed in the stomach is called chyme.

8. Name the different types of salivary glands of an and their locations in the human
body?

A. Three pairs of salivary glands are presentamnThey are....
1. Parotid Glands- present below the pinna / inner surface of tieeks
2. Sub maxillary (or) Sub mandibular gland$ocated at the angles of lower |

3. Sublingual glands- present below the tongue O

Salivary Glands
.’/_—_ _\__-H\\-.
.x/. "-I < )

/

( | ®
/ 4 Parotid G{léJnd
- f

Y { /

& . O

1 |
‘;._.-_ &= submandibular Gland
Sublingual Giand\ :

9. Name different types of papillae pres tgmangue of man?
A. The upper surface of the tongu | ptiojes called papillae, representative of taste

buds. In humans, the tongue b (three) typespilae namely:
1) Fungi form papillae —cpre@)n tip andrgins of tongue.

i) Filiform papillae - p %on surfagktongue.
iii) Circumvallate p:@bresent on [@okir part / base of tongue.
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Circumvaliate
papila

Fungiform -
papiiae

Filiform
papila

Tongue oo |

Connective
tissue

) Lingual s:m

Y\ Palatine Tonsil ¢
8 \

l \ Epithelium
h Lingual Tonsil
Circumvallatg N ks
Papillag \
Foliate Papillae

Fungifor i “~Filiform Papillae
Papil Faenlt E

Nature Reviews | Neuroscience

10. What is the hardest substance in the human bo@ﬁ/@s origin?
bo

A. Enamel of tooth is the hardest substance in . It covers the crown of tooth.
Enamel is secreted by ameloblasts ofdar:m@in.

\\
A &3> | ~—TEnamel

7 Dentin

Z——Pulp

G
-\ Cementum

74— Periodontal
| membrane

Nerve and
% blood supply

11. N structure of gut which is vestigial irhuman beings, but well developed in
herbivores. And mention the type of tissue with whah it is mostly formed?
A. Appendixis the vestigial part in human beings.
It is a narrow finger like tubular projext, arises from theaecum.
In herbivores it is a functional part arskiul in the digestion of cellulose.
Appendix contains a high concentration offoid tissues.

Appendix is known asbdominal tonsil.
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Distinguish between deglutition and masticaticgh O
Deglutition: Deglutition is the swallowing of food. o
Mastication: The mastication process includes the biting W’food Into pieces.

It is involved by using the incisors andhices. Q
@
The grinding of food is usually performegdthe molaﬁ remolars.
liva.

During this process, food is moistened waumxed ﬁ&;

Diarrhea: The abnormal frequég wel movement and as®d liquidity of the
faecal discharge. It reduces the @ ption of owtiresults in loss of water (dehydration).
Constipation: The condition ich the faeces are retainediwithe rectum as it is hard

due to low content pof wd the movement ofddamecurs irregularly.

Distinguish between diarrhea and co ti@n?
CN?f ﬁo

14. Name two hor c%secreted by the duodenal msa?
A. The hormone eted by epithelium of duodenaiosa arsecretin andcholecystokinin

(cc hel tokinin pancreozymin.

15. Distinguish between absorption and assimilatich

A.

Absorption: Absorption is the process by which the end prodottigestion pass through
the intestinal mucosa into blood (or) lymph. It garried out by passive, active (or)

facilitated transport mechanisms.
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Assimilation: The absorbed substances finally reach the tissubsere food materials

become integral components of the living protoplasm used for the production of energy,
growth and repair. This process is called assimitat

Short Answer Questions

1. Draw a neat labelled diagram of L.S. of teeth?

crown

Molar ::,

crown

enamel

dentine

pulp cavity

neck herve

% neck
gum

cement

A

il

peridontal membrane

root (with flexdble fibres)

jaw bone

blood vessel

Incisor

Teeth (LS)
Ty
2. Describe the proce f digestion of proteins the stomach?

A. Digestion of ;@ egins in the stoma€he food enters into the stomach is mixed

thoroughly gastric juice of the stomachthg churning movements of its muscular
wall and duct is called chyme.

Th omponents of gastric juice aregmnotligestive enzymes, hydrochloric acid and

mucu

HCI provides the acidic pH (0.9 to 1.8) whishoptimal for the action of pepsin. The pro-

enzymes of gastric juice, the pepsinogen and pioineare converted into the active
enzymespepsin and renninrespectively by the action of Hydrochloric acid.
Pepsin converts proteins into proteoses aptopes.
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Rennin is a proteolytic enzyme found in tieestric juice of infants. It acts on the milk
protein, the casein in the presence of calcium iamsl converts it into calcium
paracaseinate and proteoses. Pepsin acts on capauacaseinate and converts it into

peptones. The entire process of protein digestiadhe stomach takes about 4 hours.

Pro rennin (inactiveld 0. Rennin (active)
Pepsinogen (inactiief$3. Pepsin (active)
Caseid '@1@2 Calcium paracaseinate
Calcium paracaseinat&¥#'-. Peptones O

Proteins O TP, Proteoses + Peptones O

o
Explain the role of pancreatic juice in the digstion of ppj-Q
[

gallbladder
commaon

ﬁ bile duct
- pancreas

pancreatic
duct

— duodenum

common
bile duct
opening

Pancreatic  jui %ecreted by the pancreasitapiays an important role in protein

digestion. atic juice contains protein hydolg enzymes like trypsinogen,
chypagtr gen and pro carboxy peptidase butasctive form.
E ctivator, enterokinase of intestinal juamivates Trypsinogen activieypsin

whichin turn activates the other enzymes in thecpaatic juice.

Trypsinogend FIT™L Trypsin
Trypsinoger (Y- Trypsin

Chymotrypsinoged [Y'—. Chymotrypsin
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Chymotrypsin, trypsin and carboxy peptidase of cpaatic juice act upon proteins,
proteoses and peptones in the chyme, results ifothetion of tri and dipeptides which in
turn hydrolyzed into amino acids by the actionroéihd dipeptidases.

Proteins
Proteases[] EZ‘?:J)
Peptone

Tripeptides Dipeptic

OXy pept ases

Tripeptides O FP"#3%€L. Dipeptides + Amino acids

Dipeptides] PP, Amino acids

Carbohydrates of food principally consist oflysaccharid Starch and glycogen. It
contains disaccharides and small amounts of monbaa
Digestion in Mouth: Digestion of carbohydrates &t rt@he mouth, retieey come in
contact with saliva. Saliva contains carbohyc& salivary amylase (ptyalin).
hydrolyses the starch into disaccharides (m@.

Starch O ML Disacc@es (maltose)

Digestion in Stomach: Ptyalin OR._stops in stomach when pH falls t@. 3No

carbohydrate splitting enzymes % ailable inrgasiice.

How are polysaccharides and disaccharides digesi?

Digestion in small intesting”Chyme reaches the duodenum where it is mixes with

pancreatic juice and intgstifal juice.
Carbohydrates in e are hydrolysethé pancreatic amylase into disaccharides.

Intestinal ses act on the dismides and convert them into monosaccharide.
ydrates FA™#¥_, Maltose, Sucrose, Lactose

toseD P83, Glucose + Glucose
Sucrosél ML, Glucose + Fructose

Lactosél FP°., Glucose + Galactose
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If you take butter in your food how does it getdigested and absorbed in the body?
Explain?

Butter contains fat. Fats are partially digestedtomach.

Digestion of fat in the small intestineThe major site of fat digestion is the small intast

It is due to the presence of lipase / (steapsithenpancreatic juice and bile juice. Bile juice
contains bile salts such as Sodium / Potassiunoghalates and taurocholates which helps

in the emulsification of fat i.e., breakdown of dainto very small micelles. Bile also

activates lipases of pancreatic juice (steapsinl) iatestinal lipases. These eg act on
emulsified fats and convert them into fatty acidd glycerols. O
Fats O B F"f1. Emulsified fats O

Emulsified fatgl %%, Monoglycerides °
Monoglycerided ¥, Fatty acids + GMQ&(
®
Absorption: Fatty acid and glycerol being inso&'n termatnbe absorbed into the

blood directly. They are first modified into s
intestinal mucosal cells. They are refom

s callednicelles which move into
yvemall protein coated fat globules
called Chylomicrons which are tran
exocytosis. They are released inta treaoutiir left subclavian vein via the thoracic
duct. These chylomicrons are

enzymelipoprotein lipage ar@ey diffuse into the adipocytes of the ad#pbssue and
liver for storage asgne Nor tissue fat.

What are the n@s of liver?

Liver perf variety of functions like sye#is, storage and secretion of various

into the lymph capillariestie villi by

down to fatigsaand glycerol by the action of an

su n
1. er Jsecretes the bile juice, which containk Isalts such aglycocholate and
taurocholateof sodium and potassium which help in digestiod absorption of lipids.
2. Liver plays the key role in carbohydrate metisioo
a) GlycogenesisFormation of glycogen from glucose
b) Glycogenolysis:Breakdown of glycogen into glucose
c) Gluconeogenesis:Synthesis of glucose from certain amino acids tireio than

carbohydrates.
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3. Liver plays an important role in synthesis lbblesterol and production of triglycerides.

4. Deamination of proteins occurs in the liver.

5. Liver is the chief organ of detoxification @ixic substances that enter the gut along with

food.

6. Liver acts as thermoregulatory organ.

7. Liver acts as a haemopoietic organ in the and erythroclastic organ in the adult.

8. Liver synthesizes the plasma proteins sucall@smin, globulins, blood clotting factors
such as fibrinogen / prothrombin, etc., and thécaagulant calledeparin.

9. The lactic acid formed during anaerobic musoletraction is converte@ ycogen

(gluconeogenesis) in the liver by Cori cycle. :

10. Kupffer cells are the largest phagocytic cellsich remove un d substances and

microbes by Phagocytosis. Kupffer cells are knowhep ' 'macrophages.

Repalic vam

right loba- -1zl lokes

hepatic artery

gall Waddar

galibladder

‘hepalic afen partal vain
common

{1]1E-H (V]
Do vein bile duct
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Long Answer Questions

Explain the digestive system of man with neat labet diagrams?

! | Salwvary Glands

Lo /| Parstid
| . . I’ A—— Sublingual
Oral cavity L e " BB Submandibular

| il

Tongue 1&__ e Ezcphagus O

Calan

Transverse calon ---
Cuodeanum

Jejunum
ll2um

Ascending colon — |

Deccending colon

Hum stive system consists of alimentary candlthe associated glands.

1. Digestive Tract/Alimentary Canal:

It starts with mouth and ends with anus. It consiss, the parts like buccal cavity, pharynx,
oesophagus, stomach, small intestine and large istane.

a) Mouth and Buccal Cavity:

* Mouth leads into buccal or oral cavity.

* Palate separates the ventral buccal cavity fronsal nasal chamber.
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* Anterior hard palate is bonnie afndey by palatine rugae. Posterior soft palate hangshdow
into the pharynx as Uvula.
* Jaw bones have 4 kinds of teeth and a tongue.

*Teeth are ecto-mesoderm in origin. Teeth are tent heterodont, diphyodont.

* Dental formula of adult man is %:
2123
* Dental formula of milk dentition is 2/2, 1/1/@) 2/2 = 20.
*Tongue attaches with floor of buccal cavity byrfudum. Upper surface of#tgn has
papillae with taste buds. They are:
a) Fungi form — anterior margin and tip. O
b) Filiform — on surface  c) Circumvallate — jposterior surface. o

o
b) Pharynx: &

* Pharynx is divided into nasopharynx, oropharyns E]& arynx by soft palate.

*Epiglottis prevents the entry of food into glottsrin owing.

*pharyngeal tonsils/adenoids, palatine tonsi al tonsils are present as lymphoid
tissues.

c) Oesophagus:

*It is thin long tube extends threck, thoraxd diaphragm and finally leads into
stomach.

stomach.

&
*cardiac sphincterlgw;ageal sphincter lagzg) the opening of esophagus into

d) Stomach: %

* |t is a wide d muscular part present peupeft portion of abdominal cavity. It has
three majo ike...

Ante jac stomach middle large fundic stolmacd posterior pyloric stomach.

* Pyloric8tomach opens into duodenum of small stitee through pylorus which is guarded by
pyloric sphincter.

e)Small Intestine:

* It is the longest part of alimentary canal.

* It has three regions like proximauodenum middle long coiledejunumand distal highly coiled

ileum.
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* Duodenum receives hepatopancreatic duct throbghopening which is guarded kphincter of
Oddi.

* lleum opens into large intestine.

f) Large Intestine:

* |t consists of caecum, colon and rectum.

* Caecum is a small blind sac which accommodateghgytic microorganisms.

* A narrow finger like vermiform appendix (abdomiransil) arises from caecum.

* Caecum opens into colon which has 4 regions likascending, transverse, descendin sigmoid
parts.

* Colon shows external bulged out pouches knownaasstra. O

* Rectum is a small dilated sac that leads intd aaaal.

* Anal canal opens out through the anus. It is dedrby an internal anag\incter with smooth

muscle and external anal sphincter with voluntarpled muscles. Q.

®
Digestive Glands O

» Digestive glands are salivary glands, gastric &xinal glands, liver and pancreas.
» 3 pairs of salivary glands are present in reub-maxillary and sublingual glands.
» Gastric glands are present in the wall of stomactiné form of cardiac, fundic and pyloric

glands.

» Liveris the largest gland in i ody. It secrddis juice.

* Pancreas is the sgcon ; gland. It is mixaadgwith both exocrine and endocrine

parts.
S.No Digestive Jui ted by pH & Nature Compemts
1. Saliva livary 6.8, Water, salts, mucin, Ptyalin @ — amylase),
glands slightly acidic | lysozyme
2. Gastri Gastric 0.9to 1.8 Proenzymes, Pepsinogen, prorennin, Hcl,
glands Acidic Castle’s intrinsic factor, gastric lipase.
3. inal juice | Brunner’s 7.5 10 8.0, Tripeptidases, dipeptidases
cus entericus) | glands of | Alkaline aminopeptidases, disaccharidases,
duodenum Intestinal lipase, enzyme activator,
and crypts Enterokinase, lysozyme
of
Lieberkuhn
4, Bile juice Liver Alkaline Bile salts, sodium biarbonate, bile
pigments.
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Pancreatic juice

Pancreas

8.4, alkaline

Sodium bidaonate, trypsinogen,
Chymotrypsinogen, carboxypeptidases
lipase (Steapsin), amylase, nucleases Ii
DNAase and RNA ase.
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