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Digestion in the Stomach

Both of hese phologmphs show the sime two fest
fubes. Ench fest fubs montains a Agull and & smail
piane of ground bes’. Pholo B was taken 24 hours

after Pholo A What do you think has happened fo e

ooienis of smh fest tube over the 24.hour period?
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INTRODICTION

In Lesson 4, you discovered that the testh and
tongue hove major roles in mechanical diges-
b Vo also found out that starch s the only
type of food that starts to undergo chemaceal
digestion in the mouth.

In the stomach, s you will discover in this
Iu.l-nn, mactmumﬂ“ulhm-lcumﬂm
i the mouth. Three bayers of stomach muscles
churn the food and continoe the process of
meechanieal digestion. Chemical digestion
becomes even more Important as the stomach
continues to break down foods into o form thae
the body can use.

What specinl features help the stomach break
down protein, one of the three basie food types?
Yima're abaont o find oot

Expicre chomical digestion In tha
somaoh.

Hecover tha roks of hydroohlolo acid
{HCI) and papsin In chamical digestion
I e stomach.

Expialn why the human body neads
[Pt i,
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LEEEDON & [IGESTION IN THE STOMATE

Dr. Willam Esaumant

Willlam Beanmont
was a young frontser
ductor living tn morth-
ern Michigan in the
carly 1800x. Most of
his work was Eu.h'l].'
routine. Because he
Iived 1n a wilderness
area where hunting
wis common, he hod
even gothen mocus-
tomed to treating
gunshot wonmds

But the wound that
Alexis Bi. Mortin, n
young fur trapper, had
suffered wos different.
The shot blasted o
decp hole 1n his stom-
nch. Beaumont was
convinced that Bt
Martin would not ve

Much to Dr. Bean-
mant’s surprise, his
patient did bve The
decp wound in his
stomach, however,
never henbed over.

Chance of a Lifetime

To keep food from
leaking ot of the
wonnd, Benmont oov-
ered H.wl.lhll:lu.mhir_

Henumaont had
abvays besn Interested
in research, and he
realized that St
Martin gave him a rare
oppartunity to study
harw the somoch
works. Bo Beaumont
persunded St Martin
ter sty with him wnd
let him perform some
experiments. Here's
what he dd

He tooh sumples of
partially digested food
from St. Martin's stom-
ach ond examined
them. He tied threads
.lm.l'ﬂpd-nmnﬁruh
frnd ard dropped
them inen the stom-
sch. After a while, he
pualled out the peeces
and observed the
elffects of the gastric
Juices. He mensured
the tempermure of the
stomach when & was
empty and full He
even sent samples of
5 Martin's gastric
Jukees to Euarope o be
analyzed by a chembsi.

Bemumont published
his findings in a book
and Obseroations.
Doectors and sclentists

arcund the workd who
read the book gained

a new undemstanding
of the stomach and

b 1t digessts food 1O

Or. Baauwmoni s desk and Iab sguipment might have
lpoked snmething lke thiz. What chemicak b pou think
are in the =mall offias?

QUESTIONS

1. What do you think Dr. Beaomont found
out ahanat digestive potivity in the stom-
ach¥ What focd types are digested in the
stomnch? What types ore not?

2. How do you feel shout the way D Beaumont
used a human subject for his rserch? Do

you think this could happen today®
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| LESSON B [GESTIGN IN THE BTOMADH

Peppl and Bollo find themsebes inon large, hollow
aren that looks like o J-shaped balloon.

“Just like folds of pink veleet,” says Bollo.
“What's goang to happen here?”

"First of all, we're in for o bath,” says Peppi.

"You're right. What's all this guid sloshing
around?" mks Ballo.

“The digestive juices.” says Peppl. “One of
them is an soid, called hydrochlorio acid. The
ather jukee 15 an enzyme colled pepsin. Together,
these pukces are called gosiric juees. They begin
the digestion of protein.”

"Hydrochborie aesd. That's pretty strong seuff,
isn’t 167" mks Hollo.

"¥es. Pure hydrochborie acid 1s extremedy
strong. But the hydrochlorie acid in the sompch
is weaker. In foct, in the stomach, its sotually the
pepsin that does most of the work of digestion.
The hydrochlone acd just geis things going ™

Three Types of Muscles
“The churning of the stomach helps the digestive
Juices do thetr job even better,” Peppl continues.
“It's consed by muscles. How mamy can yow see?”
“There's one type of muscle that mns at an
angle,” says Bollo. “Eut where ore the others®"
“Good for you, Bolke. That's one of the thres.
But there are two more layers of muscle on top
of that one. Une layer circles the stomach, and
another runs from one end of the stomach o
the other. All this acticn helps move the food
around and helps break it into tiny pleces.”
"It wos aboat 12:30 pM. when we arrived,”
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says Hollo. “That plzza was part of Joanne's
hinch. But her stomach wosn't empey. Was that
her breakfase ="

“¥es, there are seill some small pleces of feod
in here. Some things tanke knger for the stomach
to process than others, But Joanne's breakiase 1=
already well on is way to becoming digested It
has turned into o thick, CTEMTY 1I.q1.dc| called
el:r_l,'m-:. Chpmi:q)eﬂu:lﬁ-h-y-m. But remem-
ber, it rhymes with “dime."™

Feppt and Bollo keep an eye on the action.
More focd, 05 well as some liquid, enters. The
stomach gradually expands. The thick folds that
Peppl and Bollo saw when they entered the
stomach are flattening out.

As time passes. the pleces of food get smaller
and smoller. The slshing contimes.

Slippery Stuft

“That gastric juice must be strong,” says Ballo.
“But why doesn't the juice attnck the stomach
temelf? How does it know what's 'off hmits"2"

Pepg md Bolb expiore the siomadh. What do pou think
E dipping fmm the fop?



LEREON B DIGEATION IN THE BTOMAUE

“The stomach .‘-:prul:-n-r.'l.eﬂ I:lj‘ an nneer wall
that is covered with a thick lgud called
muens,” replies Peppd. “The stomach generally
doesn’t start producing digestive julces aniil
foud 15 present and the mucns & in ploce.

“4s5 long ns the stomach s coated with
mucus, the gnstric juice usually cannot do any
harm. But of the juice finds o spot where there
15 no mucus, i con penetrate the stomach wall.
It makes n small hode, called an uloer™

“80 here'’s o potential problem with this mar-
velous organ called the stomach,” says Ballo,
perhing up his ears. It can get ulcers. Some-
thing to report to our leader™ He jots this down
in his notebook.

Ve, Ulcers have many conses. Scientists
recently learned, for example, that they can be
coused by certain bacteria os well s by oo
much gastric julee or oo litle moeos. But onee
lﬂn-uturh.u{liw:-ﬂi an uker, Ii.'lpnetl:_l,'u.iy
ik treak

“And while we're on the topic, there's another
type of dissomfont that's caused by gastric uice.
The prin develops n the kwer esophagus, just
around the entrance to the stomach. It's called
heartburn, it has nothing to do with the heart;
the pain just happens to develop in the same
area where the heart 1s bcated. Gostric julce
h&ln.pmﬂt h:m:ruupl'-plfmmﬂu
stomach and canses o buming sensatkon.”

"Heartburn,” writes Bollo.

“Hut don't get carried awny thinking about
the problems that can arise in the stomoch. Ii's
a very efficient organ. It even hos o way of get-
ting rid of things that don’t agree with i It
reverses the normal digestive process, opens
theat l|:|1'|:|n|:l.=r hetween Ihzunphuinﬁ and
stomach, and sends them right back up and
out! That action 15 called vomsting. i & not
very pleasant, bt alsclutely necessary.
Vomiting can be riggered by bad focd, by
some medications, or by polsons.”

“I have ancther question,” says Bollo, "Some
off the foods seem 1o be disappearing faster than
others | don't see much plzza crust ground

here AmYETRHE, but there’s h:ll‘_'lﬂrw.‘
“Eemember that there are three major food
types—onrbohydmies, fats, ond proteins. Faza
contains all of them. The cnst 15 mostly carbo-
hydrate, and the sousge & fat and protem. All

i the mouth, but only carbohydmtes begin o
undergo chemicnl digestion in the mowth.”

Why doss muous have Io be so sImy? Bollo krows.
Do you?

“Bo that's why | se= ks crust and more
smusage in the stomach!” says Hollo.

“Hight” Peppi replies. “Froteins begin to
undergo chemical digestion i the stomach. The
chemical digestion of carbohydrtes contimes
for o short time in the stomach as well. Fats, on
the vther hand, are not chemically digested in
the stomach ot all. 1t ol depends on enzymes.
There is even a special enmyme called rennin
that begins the digestion of milk. That 15 impor-
tomni, berause when hamans are borm, that's sll
they eat for o while.”

“Bat what hoppens now?” says Hollo, “We've
been here for lmost 4 howrs!™

“Be pattent, Bollo. Like the pieea that Joanne
nte, we still have a bong woy to go!™ 0
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