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Functional Anatomy of the
Digestive System

General Histological Plan of the Alimentary Canal

1. The basic structural plan of the digestive tube has been presented. Fill in the table below to complete the information

listed.
Wall layer Subdivisions of the layer Major functions
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Organs of the Alimentary Canal
2. The tubelike digestive system canal that extends from the mouth to the anus is the /4 LM EM 7 M}/ canal.

3. How is the muscularis externa of the stomach modified? ﬂl’gﬂg s f% &!’Wéﬂ S/mﬁ 77%‘ /i{ﬂ‘iﬁ(.é
Lﬂtféﬂ ME) UNDER THE CIRCUUAR L/iifé’ﬁ WHCH 28 BBLIGUE.
How does this modification relate to the stomach’s function? }r I%LLCJCQJ Tf:'ﬂi iy /’Wl;’é’lﬂ*ct% m
CON HNWE TO CHURN . MIK, Y Puiime THE FO90 Wﬁ}‘ﬁaﬂyf
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4. Using the key letters, match the items in column B with the descriptive statements in column A. (Some responses may be
used more than once.)

Column A

K

. 2 L.

L 48

structure that suspends the small intestine from the posterior body wall

)/ 7. three modifications of the small intestine that increase the

4.

b B

¥ :
surface area for absorption

large collections of lymphoid tissue found in the submucosa of the small
intestine

deep folds of the mucosa and submucosa that extend completely or
partially around the circumference of the small intestine

m, _&/_ 5. regions that break down foodstufts mechanically

6.

7.

10.

11.

12.
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13.
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e SN
‘& 23,
£ 24,

mobile organ that initiates swallowing
conduit that serves the respiratory and digestive systems

lies posterior to the trachea; conveys food from the pharynx to the stomach

. surface projections of a mucosal epithelial cell

valve at the junction of the small and large intestines
primary region of enzymatic digestion

membrane securing the tongue to the floor of the mouth
area between the teeth and lips/cheeks

wormlike sac that outpockets from the cecum
carbohydrate (starch) digestion begins here

two-layered serous membrane attached to the greater curvature of the
stomach

organ distal to the small intestine
valve preventing movement of chyme from the duodenum into the stomach
posterosuperior boundary of the oral cavity

location of the hepatopancreatic sphincter through which pancreatic
secretions and bile pass

outermost layer of a digestive organ in the abdominal cavity
principal site for the synthesis of vitamins (B, K) by bacteria
distal end of the alimentary canal

bone-supported part of roof of the mouth

Column B

anus
appendix
esophagus
frenulum
greater omentum
hard palate
haustra
ileocecal valve
large intestine
lesser omentum
mesentery
microvilli
oral cavity
parietal peritoneum
Peyer’s patches
pharynx
plicae circulares
pyloric valve
rugae
small intestine
soft palate
stomach
tongue
vestibule
villi

visceral peritoneum

s o BT BT T RARABRABDRARREDADRDDADDDTYYRNYNYPYYODNRELEAYAY



AALAELEL LU LLLLL UL bbLLLLLLLLTTD

5. Correctly identify all structures depicted in the diagram below.
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Accessory Digestive Organs
‘L 6. Use the key terms to identify each tooth area described below. (Some terms may be used more than once.)
C"i@ CwWN 1. visible portion of the tooth Key:
| Cewi ENJT 2. material covering the tooth root Cemen
\ E/N 4 w C‘;L—-m 3. hardest substance in the body crown
g‘/} {5{% & oenN W L{éfﬂ %é’a{t\t?a’g;s the tooth to bone and surrounding alveolar structures dentin
LO0T 5. portion of the tooth embedded in bone SELE
M 6. forms the major portion of tooth structure; similar to bone gingivd
,,/) U LP 7. area of tooth below the dentin prrdontylEgsmell
/:) e P 8. site of blood vessels, nerves, and lymphatics pulp
C*/ Q @U} M 9. portion of the tooth covered with enamel =
L 7. In humans, the number of deciduous teeth is QQ_; the number of permanent teeth is 34

: 8. The dental formula for permanent teeth is i—’i—’i’—i Explain what this means: EACH Sel OF Nuii /.2 g ¢ LS
£ ONESIDE OF JAW pPRIE ¢ Becow L FINCisOAs [ CHBINE 2 MEMLAS
3 MOLARS L g i PR
9, What teeth are the “wisdom teeth”? Tﬁt = a8 3 MOLAAR

i 10. Various types of glands form a part of the alimentary tube wall or release their secretions into it by means of ducts. Match
the glands listed in column B with the function/locations described in column A.

Column A Column B
e VIV AL ~ o A NS
@M@ DN 'A’ L@«LMQ Ig’roduce(s) mucus; found in the submucosa of the small duodenal glands
intestine
“ | ~ g 0¢ gastric glands
Séfb v My Wh\% éroduce(s) a product containing amylase that begins starch
I breakdown in the mouth liver
M C& g/A’ ; 3. produce(s) a whole spectrum of enzymes and an alkaline ancreas
P P

fluid that is secreted into the duodenum

[y salivary glands
L’ [ Vk// 9 4. produce(s) bile that it secretes into the duodenum via the
bile duct

@%m{( 6?”{% 05“ produce(s) HCI and pepsinogen
11, Whatis the role of the gallbladder?_ T 0 STERE Bilis ~ReCP e  LaR et

QUAMITITIES WHed A A16 H Crr Mehc &5 IR GCESTED
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Digestion of Foodstuffs: Enzymatic Action

12. Match the following definitions with the proper choices from the key. Key:
(‘W L'){ 5 r, 1. increases the rate of a chemical reaction without catalyst
[ becoming part of the product
control
C/@N TR@L 2. provides a standard of comparison for test results
enzyme

WZ// Miz 3. biological catalyst: protein in nature

g ’ substrate
:;Vf 9 ‘?7;7‘)4% 4. substance on which a catalyst works

13. The enzymes of the digestive system are classified as hydrolases. What does this mean?

TS Mepn THAT WATER ©5 LANVILUED TN THE BREAIAGE
0 BoNDs 3/’ THE DICESTIVE %z;méf

14. Fill in the following chart about the various digestive system enzymes described in this exercise.

Enzyme Organ producing it | Site of action Substrate(s) Optimal pH
Salivary amylase $?FL2W%S m ewﬂf' 6/}1&@‘}'{{‘0@% AM‘/’H—(M@
Trypsin ()MCQBA’S DuDENwI P/‘lﬁ TE(N /) hL ¥
Lipase (pancreatic) ﬁ/’}fdéﬁégﬁ—f DesDENUNA V45 PID S I@”L J o)

15. Name the end products of digestion for the following types of foods:
proteins: éq’ N\'i N 0 A/C', 0 S | carbohydrates: C-LUCO ﬁE«
s: GENCERO L3 pATTY ACIDS -

Why was tube 1T necessary? £ £ ¢ oNTROL  FOR AAtkéeRéupng CBcor

Why quftu e 2T necessar%%‘(ﬂ S A4 C;& ?ﬁ/fL l«ﬁ/& {ﬂd)N{MwEﬁ 228 8&%@ N OF
T WITHOwT ENZ, (=
Why was 37°C the optimal incubation temperaturg 4 5 THeE M E L‘? /] 0// ]}W Il7
WHICH I5 WiHeRE THE / /JNi wShAL waﬁ/cs

Why did very little, if any, digestion occur in test tube LiNge DEN IWL/)(LLE&E{_MS/ N

lzN2 V’WI@ ¥ UNFILOFY) IT + IT (0T jSUN cTlon WHeN 7
w e )
Why dld[\ffei;ilgtﬂZfa{i}?destlocn«(r):‘gl{l;ﬁE;tube 5T? ﬁﬂfIIVV/ﬂ'f;, W}’)ﬁ EOR 7'_7‘\(//«)5//1}
IS 37% S0 AT p°c THé ma/mg Wikks BNcy W@/
LWLy T AT AL

Trypsin is a protéin-digesting edzyme similar to pepsin, the protem—dlgestmg enzyme in the stomach. Would trypsin Work

16. In the exercise concerning trypsin function, how could you tell protein hydrolysis occurred?
|

well in the stomach? M U Why? ﬂ-f«t Lw fo t+ dF TH"Z & /WWN?{!%
hued DENATURE THE 773/@5,/\; PREVEATING T 506M
WIRKING .
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17. Inthe procedure concerning the action of bile salts, how did the appearance of tubes 1 and 2 differ? ?‘4 be  ( [ F &=

VEGHMLE ZI FLoME) 10 1of IEdateh ALied JuAlNe STofs
Tuhbe 2 O REMAINE) BUS PENNEN FIN WATEA (EMULSIFIED) AITER
Explain the difference. £ HHING sTO Ps -

Pire SMTS In Tufs 2 MUWed BT D PHRTIAYy GO INTo
COLUTION N THE WATER i

18. Pancreatic and intestinal enzymes operate optimally at a pH that is slightly alkaline, yet the chyme entering the duodenum
from the stomach is very acid. How is the proper pH for the functioning of the pancreatic-intestinal enzymes ensured?

] TUHe PANCRAs Aicd SECRETES A 1LAf6E #MOWN T OF

| S 0N (WM BICARPONATE WHICH NEUTRALI ZES ALe STOMBCH ACID
WHEN CHyME ENTERS TIHE #ULOOFNL/AL

19. Assume you have been/chewing a piece of bread for 5 or 6 minutes. How would you expect its taste to change during this

interval? ifT' («@/ Lok géc&ﬂ/’g S L{)' E’ EVE/Q
whyr SHCIUARY  fphy (h5E i AELEASE GLucOSE WOlECuES

e ' ~—A AL /7 - " .
Ao STARCH OF BREAD INCREASING SWEETMNESS

20. Int e?p%ce belov{/, draw the pathwa/y{f aﬁb{gﬁn butter sfﬁnﬁvich (pga}r‘flt buﬁéré proteﬁrf’gﬁa{b{ea =%$é%) from the

mouth to the site of absorption of its breakdown products, noting where digestion occurs and what specific enzymes are

involved.

e w Hi (S6WE @g{%j/%é/ﬁg}g wh_or STARCH) —5 ESOPHA6US 5, (70 /Zﬁ{ 2
v 6 v ) v Sl ™ PN GEA T

5’91@9 pwn DF PROTEIN)~p QUODEN LA TR PSS, LIPA i =
{ 9
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BRSI N SOMmE BREAE ;,
, .T_,w /4/‘;;’4/’ g Q A.,Q fa {3 N \ NS ™ P R
Lipeust LIPASE @ Séine BRreown ofF | . W P M(@bﬁnc’ A / i) -
CAT S ( BreAlpown 01~ Aee =
FROM ENZuEs RO
PAN CReAL Riuz FRD (o
~ LiVER
YESONUMN, —= FLeam. &
(PBSORT TN B (LULesE , MMINCACING +GLCeRol =
AT cing )

N e =
Physical Processes: Mechanisms of Food Propulsion and Mixing &
21. Match the items in the key to the descriptive statements that follow. Key: E
CU/’ (AL»A’ 1. blocks off nasal passages during swallowing buccal ‘
@ M,q" L. 2. voluntary phase of swallowing cardioesophageal —_—
ﬁ 52" R( S ms {«S"B propulsive waves of smooth muscle contraction peristalsis [
Cimo‘ﬂ E§¢f P Lf/f(;g% sphincter that opens when food or fluids exert pressure on it pharyngeal—-esophageal ‘
SE»@M 5. movement that mainly serves to mix foodstuffs v segmental E
T@M G NE 6. forces food into the pharynx tongue &

A AU 7 ZSOPHAGEAL
0453 5“““? N‘i’iwt%ﬁa %ﬁ invcﬁﬁt%ry phase of swallowing uvula -
e
[ <

N



