Mammalian Digestive System
The challenge:

The solution:

Three stages of digestion:
1.
2.
3.

Oral Cavity:
Defined by:

Assisted by:

Results in:

Teeth:
Human dentition

Deciduous teeth
Permanent teeth

Comparative mammalian dentition

Herbivores:

Carnivores
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Human  Teet)y

-
Central inciesr
labout 7 yr)
Latersl incisor
(8 yr)
Canine
(11 yr)
Cantral incisor - [
First premolar
8 10 i mo} (11 yr)
Lateral incieor Second premolsr
(810 11 mo) 1w
Canine
Firmt molar
(18 to 20 mo) i {87 yr)
First moler
Second moler
{10 10 18 mo) ’ (12 13 yr)

S d molar ird molar
{about 2 ye) . ek

(wiedom toeth)
(1w 22yd
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Mammalian Digestive System (cont.)

Tubular gastrointestinal tract has a characteristic layered structure.

Mucosa - Epithelium

Submucosa - Connective tissue

Muscularis - Double layer of smooth muscle
Serosa - Connective tissue

Other features:

Glands
Vessels

Plexi

Esophagus

Entrance
Peristalsis

Connection to stomach

Stomach

Morphology
Sphincters

Functions
Storage
Liquefaction
Physical digestion
Acidification
Protein digestion
Absorption



Mammalian Digestive System (cont.)

Histology of the stomach
Layers

Gastric glands
Mucosa cells - mucus
Chief cells - pepsinogen
Parietal cells - HCI

Secretion rate

Small intestine

Duodenum -

Ileum and jejunum -

Enzymes -
Pancreatic enzymes:

Amylase - Starch

Lipase - Fats

Trypsin - Polypeptides
Chymotripsin - Polypeptides
Decarboxypeptidase - Polypeptides
Deoxyribonuclease - DNA

Intestinal Enzymes:

Aminopeptidase - Polypeptides
Dipeptidase - Dipeptides
Maltase - Disaccharides
Lactase - Disaccharides
Sucrase - Disaccharides
Phosphatase - Nucleotide
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Mammalian Digestive System (cont.)

Absorption by the small intestine

Proteins and Carbohydrates

Lipids

Large intestine

Junction with small intestine

Anatomy

Functions

Rectum and anus

Elimination of feces

Gas
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Flatus: A Six-Lett'er

In Champagne, Fermentation Causes

Word for Embarrassment

Bubbles; In the Intestines—Gas

By Marta Vogel
Spacia) th Tha Washingson Fast

ourteen times a day, on the aver-

age, every one of us does some-

thing socially unacceptable but

physically unavoidable. Don't look
now, but that parson sitting next to you has
& digestive system that expels batween 400
and 1,000 milliliters of gas a day, less than a
cow's 300 to 600 ml, but still enough for
consumers to spend $806 million last year
for antacids, including anti-flatulents,

Flatus—composed of carbon dioxide,
oxygen, nitrogen, hydrogen and semetimes
the flammable methane—used to be blamed
on swallowing air while eating and drinking,
But the primary cause, though air swallow-
ing still contributes, is now agreed to-be the
failure of the digestive system to complete-
ly process carbohydeates, Particularly dif-
ficult are complex polysaccharides, which

i t the small intestine and arrive in
the large intestine, where they are wel-
comed by resident bacteria,

“When the bacteria digest complex sug-
ars—ap called fer jon—ane of
the byproducts is carbon dioxdde,” says Erie
Rabkin, co-author with Eugene Silverman
of "Passing Gas”: “In champagne, fermen-
tation produces bubbles; In the large intes-
tine—ilatus."

If your digestive system has trouble with
milk—80 to' 90 percent of nonwhite adults
show symptoms of a lactase deficiency—
you may produce what Rabkin and Silver-
man call “some of the most impressive
cases of excessive flatulation.” In lnctase.
deficient people, the complex milk sugars
sneal past the small intestine and into the
fermentation process of the lower intesting,

Methane producers—about
adults—still make methine even when fasting,
anly at lower levels. Why some people are
methane and others are not remaina
a question that little ressarch addreqses,

Rabkin and Siverman's review of studies
suggests that "people are fived as methane
producers by about the age of 8, and that en-
w..mt hera:_ihr.iglhe pmcw]bcmr

The odiferous component of fatuleace is
thought to be a product of the lower itestine's
attempt to break down fats and proteing,

“Eating large amounts of fat increases the
amount of undigested fats in the large intes-
tine and, therefore, the smells that they pro-
duce,” note Ra%mdewdknm at
the University ichigan, Ann Arbor, and
Silverman, assistant professor of pathology at
the University of Michigan Medical School,
whose manuscript has yet to find a publisher,
. Unless they are eating a diet very high in
fat or beans, vegetarians normally have
more gas volume—but less odiferous—
than meat eaters. Peaple who exerclse a lot
will also seem to have more gas, since ex-
ercise speeds up intestinal motility,

According to the Merck Manual of Diagno-

Iy Mlatus frequency as high as 141, including.

sis and Therapy, “though complaints are {re- ll
quent about ‘too much gas," In most normal
persans, 1 L [liter] of gasfhiour can be infussd
into the gut with a minimum of symptoms . , *

Far others, such as one patient with “dai-

70 passages in one four-hour period,”
result may be “psychosocial distress,” ‘o
“The physician seldom deals rationally
with a-patient complaining of excessive fla-
tus,” says Dr, Michael D, tt, director of
h at the Mi lis Veterans Ad-
ministration Hospital and unanimounly re-
garded among his peers as the world's au-
thority on this subject, '
In 1976, Levitt reported on a 28-year-o
man with a five-year history of excessive
flatulence who had been to seven physi-
cians. ane year, he recorded an aver-
age of passing flatus 34 times a day and
belching 14 times a day, After extensive
testing and subsequent “flatugraphic® re-
cording, the patient settled on a low-wheat,

Y

no milk diet, Interestingly, reparts
“the addition of Lactobacillus uidthEIHn The Top Offenders
culture to milk did nat reduce its tendency
% Joduce fuileies bt the Necurem | ()RR TS tew . ik, Lo Dot bulmr i
a commercial source of Inctase [e.g. - !
“Lact-Aid"] appreciably reduced tha flatn: nominations for.wtmr. people perceived  starches, such 2 a mixture of granola.
Rhéa thal of the milk.” as the most gas-producing foods in a Iu:lmtam on his own
potgn 1842 study by Walter Alvarez, Next igestive system, Levin’s
hile there is little agreement were radishes, beans, eucumbers, milk, m&gmﬁm tested over 130
about which foods cause gas, “rich foods,” melons, cauliflower, eggs, foods. Low gas prodocers
there is less agreament, though chocolate, coffee, lettuce, peanuts, included tuna, eggs, peanut butter,
substantial money is invested, oranges, tomatoes, strawberries,  lettuce, broceoli, orange juice, coen
on the cure. Anise, fannel, caraway, garlic, sprouts, broccoll and kohlrabi. and berries,
peppermint, pineapple and medicinal charcoal Almost every food has been indicted than milk for the lactase
have all been , with mixed results, by individuals for excessive gaa dsﬁchut,themlyfuodlhuzﬁq-u
as gas reducers, ercial antacids such as production. But few have withstood the cansensus from la and sciestisty
DiGel, Mylanta II and Malox IT contain & rigors of scientific group testing, Levitt  alike is brands the
“foaming agent” that, sccord- 8ays there are many misconceptiona very worst,” producing two to thres
ing to Rabidn and Silverman, may help com- about foods that causs gas. He doesn't times as such gas per gramof |,
bine smaller gas bubbles together so that trust any study where production lsnot  carbal -
they are "maore epsily belched away” bat will scientifically mensured. This is not as . But some beans are kinder than
“have no effect en gas In the bowels.” difficult as it sounds, After others, ‘Thomas at the
A point of contention revolves around the | and methune are produced in the colon, Center in
ealth ramifications of “relaxation” about | they are also produced in the lungs, 5o  Beltsvills, who has been studying
such matters versus attempts to try end . patients just have to breathe into a effects of air pollution on lima beans (not
fool—or at least atrate postp m device, the reverse) since 1072, found thez the -~
thesa episodes, ; 4 “T'm not even gure onjons cause gas,” least gaseous beans are larger types such
“In our culture, there is a tremendousin- | #ays Lavitt. “They probably irritate the  as Fordhook very young—ialf the
hibition against allowing y M to be kee gut. They give the sensation of sir of beans,
to do this,” says Rablin. “If you have to per- | 3omething being wrong, of some Levitt, who has been testing diferent
form the so-called natural functions—move fullness, which people mistake for gas.”  varieties of finds that rice flour is
your bowels, have sex—yon go off to a pri- French-fried potatoes and anfon rings,  completely absorhed and produces no
vate room, but there is no reason to go to a fish sticks, donuta and pancakes are 28, Still, notes Levitt, “Water is
ivate yoom to do this. It's not messy. Wpﬂuﬂﬂ!h} David Ehrlich and George  probably the safest of all consurmbles.”
ﬁen'l_mmwnmpanywm' 3 alf, authora of “The Bowel Book” : - Marta Vogel
At least one researcher has hypothesized -
that the “workload” y for retrieva and : -
of obviously outward-destined gas'miay i confined to modern urban sreas where flatus but that ‘it's too hard to do anything about it.
be a major factor in divecticular disease™ retention is also peacticed, & problem not en- The only way to reduee it s to monitor the det,
Geoffrey Wynne-Jones, in a 1075 asticle fn countered in earlier times when “the standard and that's too much work for most peopls.”
the British medical journal Lancet suggesfs that of personal, domestic and urban hygiens was But it was Hippocrates who, in “The Flatuo-
“descending flatus is offered repeatedly for €x-  lower; transport was often behind the back ex sities,” stated it most suceinctly: i is best for
pulsion and fa forced to retumn to the upper rec- of a mannerlesa horse; skirts were vo- flatulence to pass without noise and breaing,
tum and sigmoid. This to-endfro movement 20 ongz nd people probably walked  though it ja bette for it to pass with noke anel
may be expected to produce itheyall more,, diverticular of a social con- breaking than to be intercepted and accumu-
of the gut at the level most expafl to  scloumess at the age of 10 1o 15 years ., = Iated inteenally.” : P
the movement—the sigmoid colon,” ;| “letting po,” not that he =
Wyuu-]«mmhlﬁm&luhhu mwﬁhwgﬂw Jhmlfqﬁm_rdu_e_&gi,_utnih':
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