PAIHOCNONG LAM TP. HO CHI MINH
HE TIEU HOA

Chuong 6
- Hé tiéu héa

Salivary Glands /
S

| Tongue
8 Epiglottis

Esophagus

Gallbladder — %~ Pancrea:
Duodenum
lleum
(small ints )
Colo

anus
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@ Chwong 6. HE TIEU HOA

I. Téng quan vé qua trinh tiéu héa

Il. C4u tric cha hé tiéu hoa cta nguwei
1. Xoang miéng

2. Thwe quan va da day

3. Ruét non

4. Ruot gia

+ 5. Hé tiéu héa & dong vat nhai lai
lll. Sw tiéu héa bang enzyme & ngwoi
* 1. Sw tiéu hoéa carbohydrat

* 2. Sw tiéu héa protein

+ 3. Sw tiéu hoa lipid

07/02/2017 8:53 SA 3 Nguyén Hitu Tri @
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Tong quan vé qua trinh tiéu hoa
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N . Huu dudi trang
Triung Amip . L,
Odocoileus virginianus
Amoeba proteus

Gdu truc, Ailuropoda melanoleuca

(a) Ailuropeda melanoleuca

Gau Bic cuc, Ursus maritimus e

@h Qua trinh dinh dwéng don gian

« Dinh dwéng tw dwdng: dinh dwdng giéng
thwc vat xanh.
 Dinh dwérng hoai dwéng: vi khuan va nam
tieu hoéa thirc an cua chung & ngoai te bao
— Ching thu nhan chét dinh dwdng bang cach tiét
enzyme vao trong thirc an ciua cuia minh.
— Nhirng enzyme nay pha v& cac hop ghét phurc tap
thanh céac chat don gian ma vi khuan va nam cé
thé hap thu dwoc.
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@h Hé tieu hoa & sinh vat da bao

* Dinh dwéng di dwong: & dong vat, hé tiéu
héa (bot bién khéng cé) tién héa v&i nhirng
diém sau
— Ong tiéu héa chi mé ra ngoai qua moét 16

* Viduy: stra va giun dep
— Dang don gian, 6ng chwa dwgrc biét hoa, ong tiéu
héa mé ra hai dau
* Vidu : Giun tron
— Phirc tap hon, dng tiéu héa cudn lai véi cac co’
quan tiéu héa phu
* Vi du: cac loai dong vat bac cao nhw ngwoi

07/02/2017 8:53 SA 7 Nguyén Hiru Tri e

Crop  Gizzard

Esophagus Intestine

Pharynx

Mouth

Typhlosole

Lumen of intestine

Foregut Midgut Hindgut

s ——A
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- ‘\Reclum
7 Anus
& \

Stomach
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\

Intestine
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@  Tién hoa dé thich nghi

Bo rang

Chiéu dai 6ng tiéu hoa
Coéng sinh

Nhai lai

07/02/2017 8:53 SA 9 Neuvén Hiru Tri @
guyen Hiru Tri

@ Sy thich nghi cta 6ng tiéu hoa

— Thirc an Protein dé dang dworc tiéu thu; Pdng vat
an thit c6 6ng tiéu héa ngan.

_ Péng vat an co6 doi héi phai c6 éng tiéu hoa dic
biét dai v&i nhivng co’ quan dic biét dé tiéu héa
cellulose trong thwc vat.

« Cau tao hé tiéu hoa

cua ngwoi dwoc coi
Ia hoan chinh nhat

07/02/2017 8:53 SA 10 Neuvén Hiru Tri @




Tentacles Moutt

Gastrovascular cavity

Cloaca
Anus

(a) Hydra #

(b) Roundworm

Salivary gland Mouth

Esophagus

biver, Stomach

Gallbladder Pancreas

Large intestine !
Intestine Anus

Small i i (d) Mollusk
Rectum
(e) Human Anius
07/02/2017 8:53 SA 1
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Pharynx Stomach  Pyloric valve

Lung duct  Bile duct

v

(®)

Duct to swim bladder Gallbladder tomach

Pharynx  Pyloric ceca Intestine Anus

()

Pharynx

intestine Liver { Esophagus

Stomach
Rectum Gallbladder

Small
intestine

Cloaca

(a)
Duodenum

Pylorus
Bladder

Cloaca ———k |

@
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Tac ké hoa (Chameleon chamaleon) cé cau tao véi doi séng
ﬁ chuyén héa trén cay, duéi dai cé thé quan dwoc vao canh cay
nhw 1a ban tay thir nam. Lw&i rat dai, cé thé phong ra dé bat
con moi & khoang cach xa.

2/7/2017 8:53:17 AM 14 Nguyén Hivu Tri é
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Hai long la Phycodurus eques la mét loai ca thudc ho
¥ (Ca chia voi, dung cai miéng dai nhé dé hut con moi vao
trong.

2/7/2017 8:53:17 AM
15 Nguyén Hiru Tri

Gau tui [(oala (Phascolarctos cinereus), la déng vat di dwéng, an
Ié' cay, tat ca dc}'ng vat di dwéng thu nhan chat dinh dwéng trwc
tiép hoac gian tiep tr cac loai tw dwdng.

2/7/12017 8:53:17 AM 16 Nguyén Hivu Tri e
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Sw thich nghi cua rang

Y ‘._WT' =y
“Emnniii'n:?;"

\ '!lumwh :
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Nha thic

12/2 C1/1 M2/2
Téng cong =20

Trén {2 ¢1 pm2 m3 x2=16
Dwei 2 1 2 3 x2=16

Téng cong =32
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@i Nha thue

Rang: xé va nghién thirc an.

Phan loai
—— Rang cua (2)
- Hinh cai dyc
KU RAB AL an
‘Rang tién ﬁam l’I\(‘Igzhlen nho
., Rang ham (3) thire an

Y
8 :
-~ Permanent
teeth

07/02/2017 8:53 SA 19 Nguyén Hiru Tri e

ﬁRang ngwi thudéc nhom xuat hién hai lan
(Diphyodonte)

Rang sira Riing vinh vién
12/2 C1/1 M2/2 12/2 C1/1 P2/2 M3/3
Téng cong = 20 Téng cong = 32
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@i

h o

Doéng vat an thit
Carnivores
« Méo
3.1.341
3.1.2.1
+ Choé
3.1.4.2
3.1.4.3

(30)

(42)

07/02/2017 8:53 SA

Nha thic

Pong vat an tap

Omnivores

+ Heo
3.14.3
3.143

« Nguwéi

(44)

2.1.2.3
- Chuét
1.0.0.3
1.0.0.3

(1

6)

21

Poéng véat an co

Herbivores
- Bo
0.0.3.3
4.0.3.3
+ Ngwa
3143
3.14.3
- Thoé
2.0.3.3
1.0.2.3
« Ciru
0.0.3.3
3.1.3.3

Nguyén Hiru Tri e

(32)

(44)

(28)

(32)

@Qué trinh tiéu hoa

Van chuyén

Tiéu hoéa

Thu nhan thirc an

— Tiéu héa co hoc
— Tiéu héa héa hoc

Hap thu
« Bai xuat

07/02/2017 8:53 SA

22

RECEPTION: ol L
Mouthparts, /
salivary glands

CONDUCTION:
Esophagus

GRINDING:

STORAGE AND
EARLY DIGESTION:
Stomach (vertebrates)
crop (insects, birds)

Gizzard (birds)
proventriculus (insects)

TERMINAL DIGESTION
AND ABSORPTION:
Small intestine (vertebrates)
midgut (insects)

\ | wressesoreTon

CONCENTRATION OF
SOLIDS:
Large intestine (vertebrales)
hindgut (insects)

Vertebrate

Nguyén Hiru Tri

Insect

<
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Caterpillar Feces

07/02/2017 8:53 SA 23 Nguyén Hiru Tri e

Cau truc cua hé tiéu hoéa
cua ngwoi

07/02/2017 8:53 SA 24 Nguyén Hiru Tri e
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= He tieu hdéa o ngwo

« Hé tiéu héa & ngwei gom 6ng tiéu héa va tuyén
tieu hoéa

. Ong tieu héa: mét 6ng réng kéo dai tr miéng
dén hau mén. Bu’o’c bao b&i mang nhay.

« Ong tiéu héa gom cac thanh phan chinh Ia
xoang mleng — hau - thwc quan, da day, ruét
non, rudt gia, hau mon.

« Co quan tiéu hoéa phu — rang, lwoi, tui mat,
tuyén nwéc bot, gan, va tuyén tuy tang.

07/02/2017 8:53 SA 25 Nguyén Hiru Tri e

Co quan phu e Co quan
Mién,

2
R E Ring de nhai thirc an
¢ \ Luii dé di chuyén va
) | ﬂleu chinh thire dn
/q-—-— Hin
Tuyén nudc bot ’ ¢ Lalai dan thire &n va khéng khi

Tiét nwic bot Tam Am thire in Tham EJia vao qua trinh nuot

Tiét Bicarbonat duy tri pH Thyc quin
Di chuyén thirc an tir
hiu xudng da day
Da day
Chun va nhao trén thirc an

Tlet amylase thiy phan tinh hnt
Tiét Iysozyme tc ché vi khuén
Gan

Tiét ra mat

Piéu hoa lvgng chit dinh f::t:xar‘:lf:laem t;:“al::: hoa hoe

ggnanx‘gﬁt:ﬁeﬁt otein mAn f Chuyen nhip nhang thi¥c an xuong da day
Tui mét Rudt gia

Du trit va c6 dic mat Hép thu chét dinh dwimg
Tuy tang Chira cac chit thai

Tiét cac enzyme tiéu hoa Rudt non )

vao rudt non Tiéu héa protein, chat béo, carhohydrat

Hap thy phén lon cac chit dinh duéng
Che tiét cac hormon va enzym tiéu hoa

Tiét hicarbonat vao rudt non

dé trung hoa acid ciia da day |

Thai ra cac chit khéng tiéu héa dugc

He tiéu héa

07/02/2017
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@ Hé tiéu hoa

Hé tiéu héa dwoc chia
thanh 2 phan chinh
—Ong tiéu héa (Gl tract)

—CAu truc tiéu hoéa phu ...

(Accessory structures) |

*Ma, ring, lwei, tuyén .. |

nwéc bot

« Gan, tui mat, tuy tang SR R

= -
Nguyén Hiru Tri e

07/02/2017 8:53 SA 27

@h Sy tieu héa & miéng (mouth)

* Sw nhai (chewing): Sy pha v& co hoc
thirc an thanh nhirng phan nhé hon.
 Thirc an kich thich tuyén nwéc bot gai
phéng nwéc bot.
— Nwéc bot c6 chira amylase thuy phan tinh
bot
—Nwéc bot lam am thirc &n lam cho qua
trinh nuot dién ra de dang
- Vién thirc an (bolus): Khoi thic an
dwoc trén lan véi nwéc bot

07/02/2017 8:53 SA 28 Nguyén Hiru Tri @
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i@y Miéng
<
Tuyén nwéc bot: LAm am thikc in va chira
enzyme phan hiy dwong cua tinh bot

Tuyen mang tai

S— Tuy%n dudi ludi »Tuyén nudc bot
Tuyen dudéi ham

07/02/2017 8:53 SA

Nguyeén Hitu Tri e

Serous cells  Serous demilunes

@ Tuyén nwéc bot

 Thanh phan cua nwéc bot
« 99.5% la nwée, 0.5% chat tan
* Na*, K*, CI, HCO;", va PO, protein,
cac chat thai
+ lysozyme Misiote oats
+ Amylase nwéc bot (ptyalin) — tiéu héa carbohydrate

« Thanh phan nwéc bot ciia ba dbi tuyén cé sw
khac biét
+ Tuyén mang tai - tiét nwéc, amylase
+ Tuyén dwéi ham — vira tiét nwéc vira tiét nhay, amylase
+ Tuyén dwéi lwei — cha yéu la tiét nhay, moét it amylase

07/02/2017 8:53 SA 30 Nguyén Hiru Tri e
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i Tuyén nwéc bot

* Chirc nang cua nwéc bot

— Nwéc lam cho thierc &n ra ra va cho ta biét dwoc vi
giac, giup cho qua trinh tiéu héa thurc an.

— Chat nhay lam am va lam cho thirc dan dwoc boi
tron

— Chat nhay bdi tron bé mat khoang miéng khi ta
nuot thire an ciing nhw khi néi chuyén.

— lon CI- hoat héa enzyme amylase

— lon HCO; va PO, lam dém

— IgA, lysozymes, cyanide: giup cho viéc bao vé
chong lai cac vi sinh vat.

07/02/2017 8:53 SA 31 Nguyén Hiru Tri e

@ Qua trinh tiéu héa & miéng

* Tiéu héa co’ hoc
— Sw nhai
— Thirc &n dwoe tron 1an véi nwéc bot
— Pwoc dinh hinh thanh vién

« Tiéu héa héa hoc —amylase nwéc bot cat va
chuyén cac polysaccharides (tinh bot) thanh
disaccharide (maltose) va monosaccharide
(glucose) [khong c6 hoat tinh vé&i cellulose
mot loai polymer cua glucose]

07/02/2017 8:53 SA 32 Nguyén Hiru Tri e
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<  Nuot (Swallowing)

(After Rushmer & Hendron)
Di chuyén vién thic {in tir miéng xudng da day.
C6 ba pha: Pha thudc miéng, pha & hau, pha &
thuc quan
Chit nhiy dwoc tiét 1am cho dé nudt
Bao gdm miéng , hiu, thue quan

07/02/2017 8:53 SA 33 Nguyén Hiru Tri e

@ Thwc quan (esophagus)

- Lién két giira hau va da day

» Vién thirc an di chuyén vé hwong da day boi
moét chuyen déng co goi la nhu dong
(peristalsis).

« Cho phép thirc an di chuyén qua khoang
ngwc, qua co hoanh (diaphragm), den
khoang bung (peritoneal cavity) va da day
(stomach)

07/02/2017 8:53 SA 34 Nguyén Hiru Tri e
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Thwe quan: Nhu déng

—Khéng theo y muén,
co’ co bop nhip nhang  £rom moutn

—-Pwoc diéu khién boi
trung tam tuay xwong

—Mot hoat dong tich
cwc: Lép co vong
trong co phia sau
vién thiec an va day
né vé phia trwérc; 16p
co doc ngoai co dé
dady vach cua thuc
quan lén.

205

07/02/2017 8:53 SA 35 Neuvén Hiru Tri e
guyen Hiru Tri

Thwc quan

« Kéo dai tir hau dén co hoanh tai eo
that phia dwéi cua thwe quan. Co
c6 thé gap lai dwoc va nam phia
sau khi quan (dai khoang 23-25 cm)

L
)

Co hoanh

Co vong dudi cua thyc quan

07/02/2017 8:53 SA 36 Nguyén Hiru Tri e
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O miéng va thwc quan
thd’c an_chwa duoc tiéu
héa nhiéu nén chua co
hién twong hap thu

07/02/2017 8:53 SA 37 Nguyén Hiru Tri @

@ Sy tiéu hoéa & da day

« Thirc an di qua co that, (co that thwe quan) la mét
van.

* Thirc ?n dwoc tron véi dich da day tré thanh dang
nhii trap (chyme).

« HCI lam bién tinh protein va tiéu diét vi khuan

« Chat nhay (mucus) bao vé vach da day khéi tac dung
cua acid.

* Nha tréap (chyme) dwoc giai phong xuong rugt non
qua co that mén vi (pyloric sphincter).

07/02/2017 8:53 SA 38 Nguyén Hiru Tri @
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07/02/2017

Da day

4
* Tiéu hdéa co hoc
— Coé balép co: codoc, covong, va co xién

— Cwr dong nhu déng nhao trén thirc an

— Chuyén thirc an tré thanh vi trap (chyme)

—p

Pyloric
valve
slightly
open

Pyloric
valve

closed

07/02/2017 8:53 SA 39 Neuvén Hiru Tri e
guyen Hiru Tri

Ném mac (Mucosa)
=

« La biéu mé tru don véi cac té
bao dang chén nam trong héc vi g
— Tiét 2-3 L chat nhay/ ngay
— L&p chat nhay day tir 1-3 mm trong
da day ngan ngtra hién twong tw
tiéu hoa.
+ Té bao thanh cua tuyén vi
— Tiét cac yéu t6 giup cho viéc hap
thu B,,.
— Tiét dung dich chira HCI
« Tiéu diét vi khuan, bién tinh protein.
+ Thiy phan mot sé phér! ter thive an et o
» Kich thich viéc t'iét muoi mat va cac eell
hormon cua tuyén tuy tang

07/02/2017 8:53 SA 40 P ,
Nguyen Hiru Tri

3 epitheliun

Mucous
neck cellg

Parietal
cell

Gastric
glands

—— Gastric gland——— — Gastric pit—

20



@ Némmac (Mucosa)
=
« Cac té bao chinh cua tuyén vi
— Tiét pepsinogen (tién chat & dang bat
hoat tinh)
* Pwoc hoat héa thanh pepsin bé&i acid
HCI va bé&i cac pepsin khac.
» Chi c6 hoat tinh protease & pH acid

+ Cat protein thanh nhitng phan to
peptide nho hon.

Gastric pits

Mucous
neck cellg

Parietal
cell

— Tiét rennin & tré so sinh
* Lam déng sira, lam tang qua trinh tiéu
héa & da day.
— Tiét lipase da day & tré so’ sinh
+ Cét nhé chudi triglyceride thwong cé

Gastric
glands

Chief
cell

— Gastric gland———— — Gastric pif

trong Sfl’a Enteroendocrine
- . N N - ~ . 1l
+ C6 vai tro han ché vi né hoat dong téi °
wu & pH 5-6
07/02/2017 8:53 SA a

Nguyén Hiru Tri e

i Ném mac (Mucosa)

Gastric pits

+ Cac té bao G cua tuyén vi
— Tiét gastrin, histamine,
serotonin, somatostatin

« Sw hap thu

— Khéng xay ra qua trinh khuéch
tan cac chat dinh dwéng tan
dwoc vao trong mau

—— Surface
epithelium

Mucous
neck cells

Parietal
cell

— Hap thu mét vai hop chéat tan
dworc trong lipid:
+ Thuéc (vi du aspirin)

Gastric
glands

— Gastric gland———— — Gastric pit

Chief
cell
* Ruwou
Enteroendocrine
07/02/2017 8:53 SA 4 cell

Nguyén Hiru Tri e
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@ Sy tieu hoa & da day

* Ngirng hoat déng cua enzyme amylase
nwéc bot va lam cham hoat dong cua
enzyme lipase & lwéi (acid lam bién tinh

enzyme)

+ Bat dau qua trinh tiéu hoa protein: pepsin
dwoc hoat héa va bat dau tiéu héa protein

07/02/2017 8:53 SA

43 Nguyén Hiru Tri e

@ Da day du trir thirc an va tiéu hoa

Thuc quan  Cojtron

Niém mac
tiet acid

Ving tuyén mén vi

07/02/2017 8:53 SA

Coving Vien
Bé miit bén trong dg day mi

,.
O g
>
//-r\
g
3
=

Tuyén vi

Té bao tiét
djch nhiy

Té bao
chinh

Té bio
thanh

44 Nguyén Hiru Tri e
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u tiet HCI cua té bao thanh
% Plasma
-
Té bao thanh Khoang vi
Bién duomn
Aet s & Ho—-oOH+H
no1 bao ..,
|
co, — CO, + HOZ H,CO, — H' + HCO;
J ®
HCO, = H
cr > ClI- cr 2
g
.
g
:
§
Té bao chinh i
©— =té bao hoat ddng ca = Carbonic anhydrase
07/02/2017 8:53 SA 45 Nguyén Hiru Tri e

@

=
CI"/HCO3™ \ ~ — ;/:_
antiporter CI1~ channel
/
Cl™ El= L (ol
HCO3~ HCO5;~ KT channel
+ K™
Carbonic K g
anhydrase
ATP H /K
ADP + Py ATPase
CO, CO,+OH ¢«—H,0 ——> H* ]
Basolateral Apical
membrane 4( Tight junction —— membrane
Blood Cytosol Stomach lumen
pH 7.2 pH 7.2 pH 1.0
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Tu xtc tdc
i@y C e
- Pepsin&gen — Pepsin Jlu oa

=" Chirc niang cua HCI ﬁ p—

trong da day:
= Hinh thanh Pepsin,

Protein
Khoang vi HCT —— .- =

= Pha hiy cAu tric cic loai 2 A )
mo lién két, mé sgi trong Manh Peptide
thire an,

* Bién tinh protein

= Tiéu diét hau hét cac loai

vi sinh.
L 4
A A S 14 4 7 e
= Chat nhay phu lop w:-‘: g B .
trong cia da day bao ¢ < % o
vé€ da day khéi sy pha |  sve
hiy cuia dich vi va cac R o
men tiéu hoa. !

07/02/2017 8:53 SA 47 Nguyén Hiru Tri @

Kiém soat viéc tiét men va hoat dong cta da day
Puoc diéu hoa béi sy két hop ciia cac nhan té than Kinh va hormon

Stimulatory Events Inhibitory Events
Cephalic phase
/70, (D) Sight —————» Cerebral cortex - =~ Lack of = - - - - Cerebral < - - (D) Loss of
H&é and thought q'D—cundlﬂnnad reflex 1| stimulatory  cortex appelite,
® of food ; . 1 :;::.nsr;e": to depression
4 ol [agus- i
CO 3 pha taste and smell and medulla ne?vu | pathetic
receptors oblongata ! center
1 . 0 trong dau g)mmm ‘.' ’--gzmﬂrg—ﬁ ceﬂle-r—--@f:msm
Y Ste h ==V 1 Medulla Vi R
2. G trong da day ﬁﬁ“’m‘;ﬂ—* s —- Vogus :: j ek o b2
3. O'trong ruét i e, e T o
- . \) ¥ 7; pathetic system (SNS)
\ 4 controls activation

@ F G Gastrin Local #--~-(1)
chemicals to blood mﬁ reflexes | of limden;m
(especially 1l presence
ides . fatty, acidic,
2’..5";.1,...., ™ LV@I <=3 hypertonic
and rising pH nuclei : chyme, and/or
activate / in medulla irritants in
rs = Pyloric-+  theduodenum
b sphincter
v
Intestinal phase Brief - --Release ofintestinal <— (@ Distension;
effect i p
(1) Presence of low—- Intestinal (enteric) il
~ ystokinin, vasoactive  fatty, acidic,
& }D Pipariely asmmll g iniesss intestinal peptide) partially
j nypm’mk: solution Key: :ism"“" food
" in duodenum when — Stimulzte Pty
stomach begins to
empty - == Inhibit

07/02/2017 8:53 SA 48 Neuvén Hi Te
guyen Hiru Tri

07/02/2017

24



@i Pha & trong dau

=

—Cac kich thich

« Nhin thay R——
« Ngwi thdy mental input
« Ném
* Nghi t&i

—Tac déng

» TK phé giao cam thic day gia
tang viéc tiet dich vi

07/02/2017 8:53 SA m Neuvén Hitu Tri
guyen Huu Iri v

Pha & trong da day

Thirc &n nhiéu hoat héa lam
cac thu thé duéi ra lam cho co’
ruét va than kinh phé vij
phéng thich Acetylcholin
Acetylcholin thuc day tiét
gastrin

Héa thu quan dap wng cho
viéc tiéu h6a mét phan protein &
proteins, caffeine va lam ting ' ———— oo
pH. Thac day viéc tiét gastrin -
b&i té bao G

4 Long (vagovagal) reflex:
Sensory fibers
Motor fibers

07/02/2017 8:53 SA 50 x ,
Nguyen Hiru Tri
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> b " K
Pha & da day (tiep)

G astri n Interstitial space
Bi trc ché & pH <2 Yy o
Gastrin di chuyén theo dong mau l l
t&i tuyén vi 4@—' -—"
Kich thich viéc tiét nhiéu acid HCI
Kich thich tiét histamine Ca?*
Kich thich tiét mét it pepsinogen
Lam co co that & phia dwéi cua
thyc quan
Lam tang sw co bop cua da day
Co that & mén vi dwoc néi léng

Gastrin  ACh  Histamine

Carbonic  |Alkaline

AMP,
e anhydrase | tide

(2)

07/02/2017 8:53 SA Stomach lumen

@ Pha & da day (tiép)
-

Interstitial space

4 Gastrin  ACh  Histamine
Tiet HCI v
- Gastrin, acetylcholine, |

va histamine déu rat | l "l'.

can thiét cho viéc tiét Ty
HCI.

Parietal cell

* Hoat dong két hop v&i
carbonic anhydrase

Stomach lumen

07/02/2017 8:53 SA 5 Neuvén Hi T,e
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@i Pha & ruot
Cac thanh phan kich thich va irc ché

— Kich thich
+ Pharat ngan .
- Khéi dau bang viéc vj trip dwoc F
chuyén vao ta trang e “e”’e—\:f:: .
« Sw cing ra cua thu thé kich thich Sympathetic nerve

Intestinal gastrin

Secretin, GIP,
and CCK

viéc giai phong gastrin cta rudt.
» Héa thu quan phat hién acid béo,
& glucose trong ta trang
— Kich thich viéc giai phéng gastrin
cua rudt.

= Enterogastric
reflex

07/02/2017 8:53 SA 53 Neuvén Hiru Tri e
guyen Hiru Tri

i@ Pha & ruot (tiep)
h .
—Uc che
«Phan xa cua dich vj rudt: sw cing ra cua thu thé, hoa
thu quan thwc hién nhanh ba phan xa:
1.Uc ché phan xa phé vi
2.Uc ché phan xa co ruét
3.Hoat héa hé than kinh giao cam dé déng co’ that mon vi
» Pc ché viéc tiét dich vi

« Tiét dich vi & ruot
— Cac té bao ndi tiét & ruét non phéng thich cac hormon:
» Cholecystokinin (CCK)
» Gastric inhibitory peptide (GIP)
» Secretin
» Vasoactive intestinal peptide (VIP)
— Tang tiét dich tuy va kim ham tiét dich vi

07/02/2017 8:53 SA 54 Neuvén Hi T,e
guyen Hiru Tri
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h Y

Diéu hoa qua trinh tiét dich vi & da day

Presence of fatty, hypertonic, acidic
""" > chyme in duodenum
QKBS \’

v v

* Thorc an théng thwéong lwu
lai trong da day 4-5 gi®

Duodenal entero-
endocrine cells

Chemoreceptors and
stretch receptors

« Hormon/Than kinh diéu
khién phan xa tiét dich vi

* M6t lwong I&n thirc an va
dich & trong da day sé lam

Secrete Target

i I_ _I
Enterogastrones Via short Via long
(secretin, CCK, VIP) reflexes reflexes

: !
-

o . n « X A . H Enteric | | CNS centers
tang viéc tiet dich vi buddenal 5 [uivos)| |asesctvn )
stimuli " . activity
decline = 2 -
= n « X . < . - » = z ..0
* Viéc tiét dich da day bi wc : i 5 i

Ché bé,i hoat déng caa Céc g cctmtr?cttila torﬁeand ‘
hormon tron g ru@t, Vé chét emptying decline
béo trong ta trang Kor:

O Initial stimulus.

07/02/2017 8:53 SA

o
n

[ Physiological response

[ Result -

4 Stimulate Nguyen Huu Tri
& == Inhibit

A LA
Increases stomach
motility,
increases acid
production

o Decreases bile
=" secretion  |¥

Acid food
in duodenum
CCK release l / Increases bicarbonate
Increases secretion

{} \ N enzyme flow
Fatty food, :

amino acids in creas
duodenum
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07/02/2017

Thay déi vi tri
Anh hwéng trong 6ng tiéu
bén ngoai hoéa

L Thu quan trong 6ng tiéu héa

( ( P
- |
Tw kich thich ¢ Co co tron

Té bao tuyén ngoai tiét
Tao dich tiéu hoa

s

L

(

— Phén Xg mau i ) : © Brooks/Cole - Thomson Learning
— D2 A Te bao tuyen noi tiet
= Phan xa lau Hormones tiéu hoéa)
o« =Con du’dng Nguyen Hitu Tri
hormon P

i@

-

O da day chi c6 hap thu
mot it nwéc va reeou

07/02/2017 8:53 SA 58 Nguyén Hiru Tri @
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« Bile from the
gallbladder
emulsifies fat to aid
digestion

+ Pancreatic lipase
digests fats

« Pancreatic amylase

digests

carbohydrates
+ Proteases digest
protein

* Bicarbonate secreted
by the small intestine
neutralizes acidic
chyme coming from
the stomach into the
small intestine

2017 8:53 SA 59

Nguyén Hiru Tri e

Tuyeén tuy tang

« Co quan tiéu héa phu — dong vai tro quyét
dinh cho viéc tiéu héa thirc an & ruét non
« CAautao
-125cmx2.5cm
— Pwoc néi véi ta trang bang hai 6ng
— Gom dau, than va dudi
* La co quan mém va méng manh
« Rat kho tai sinh sau khi bj tén thwong

* Rat khé chuan doan va diéu tri cac bénh lién quan t&i
tuyen tuy

07/02/2017 8:53 SA 60

Nguyén Hiru Tri e
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@i

h o

Tuyén ndi tiét kiéu lwéi
— 1% la cac té bao noi tiét
nam trong cac dao tuy
(Tuy dao Langerhans)
+ glucagon (té bao anpha)
+ insulin (té bao beta)
. somatostatin,’ pancreatic
polypeptide (té bao denta)

Tuyén tuy tang

nang

Dng din mét chinh

’ /Aocasenrv pancreatic duct -

>° ‘ \\

Tuy tang

7

Ta trang B N
Ong dan tuy chinh

99% la cac té bao ngoai tiét tiét ra dich tuy

07/02/2017 8:53 SA

61

Nguyén Hiru Tri e

Tuy tang (Pancreas)

Phin diu

07/02/2017 8:53 SA

Nguyén Hiru Tri e
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i Tuyén tuy tang

. Dich tuy
- 1.21.5 L/ngay

— Enzyme bao gém
— Pancreatic amylase
- Trypsinog,en, chymotrypsinogen, procarboxypeptidase (cac
enzyme bat hoat tinh)
— Pancreatic lipase
— Ribonuclease va deoxyribonuclease

— Phan I&n 1a nwéc mét it mudi, bicarbonate, enzyme
— Kiém, pH 7.1-8.2

— Bém cho acid cua dich vi, ngirng hoat tinh ctia pepsin, tao ra
pH kiem thuén lgi cho cac hoat dong cua hé enzyme trong ruét.

07/02/2017 8:53 SA 63 Nguyén Hiru Tri @

= Tuyen tuy tang
Diéu hoa cua viéc tiét dich tuy
— Than kinh diéu khién ttr than kinh phé giao cam
do than kinh phé vi
— Tw dong diéu hoa viéc tiét dich tuy nho vao viéc
cam rng sw hién dién cua acid béo va acid amin
trong nhii trap mang tinh acid
— Hormon dwoc diéu khién béi viéc tiét cac hormon
cua dwong rudt (ta trang)
+ Secretin — kich thich tiét dich nwéc cé chira nhiéu HCO,
+ CCK - kich thich tiét dich chira nhiéu enzyme tiéu héa

07/02/2017 8:53 SA 64 Neuvén Hi T,@
guyen Hiru Tri
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Hormones
(insulin,
glucagon)

‘ Té bao trung  Phan ndi tiét cua
/Tébaonang tamtiétdich  tuyen tuytang

" tuyén tiét chira (Pao Langerhans)
enz ié .
\ yme tiéu héaNaHCO, y
~—
07/02/2017 8:53 SA Phan ngoai tiét caa tuy tang Neuyén Hiru Tri e

Gan: tao ra mat giup cho qua
trinh tiéu hoa lipid.

Gallbladder
Duadenum

Pancreas

lleum
(small intestine)

Central vein Connective
tissue septum

2017 8:53 SA 66 Nguyén Hiru Tri e
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il Gan (Liver)

Chu’c nang sinh ly cua gan — qua trinh can
thiét cho sw song

— Bién dwdéng Carbohydrate
— Diéu hoa mirc glucose ctiia mau
» glycogenesis (insulin)
» glycogenolysis (glucagon)
» gluconeogenesis (glucagon)
— Bién dwéng lipid
« Dy triv, chuyén hoéa mot sé
triglycerid
« Sinh téng hop cholesterol méi
. Thoa| bién Iwomg cholesterol thira
téng hop mubi mat

— Bién dwdng Protein

07/02/2017 8:53 SA 67 Nguyén Hiru Tri e

i@l Gan (Liver)

Sinh ly ctia gan - qua trinh can thiét cta co thé
— D triv — cac vitamin tan trong dau, sat, cac chat
dinh dwdng khac va cac chat khéang

— Thwc bao

— Loai bé chéat déc trong thirc &n, hormone, thuéc
+ Khir doc hoac dw triv, ché tiet cac chat vao trong muoi mat
+ Bien dwéng thyroid, steroid hormone

— Sinh téng hop mudi mat

— Tiét mat - bilirubin

— Hoat héa vitamin D

« Thwe bao cliia gan — viém gan (virut, chat doc),
X0’ gan, ung thw gan

07/02/2017 8:53 SA 68 Nguyén Hiru Tri e
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@ Cac co quan tiéu hoa phu

Tai mat: chira muoi mat va
no0 dwgc giai phong vao
trong rudt non

69 Ng . Tri e

Tii mAt * Tuihinh qua
) l1é, dai 7-10 cm.
. Mat
— 800-1000 mi/ngay

— Vang, hoi nau, hoac xanh

— pH 7.6-8.6, phan Ién la
nwédc, mudi mudi mat,
acid mat, cholesterol, .
lecithin  (phospholipid), .../ Y =
sac té mat, ion -

07/02/2017 8:53 SA 70 Nguyén Hiru Tri e
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@ Tui mat (Gall Bladder)

* Mudi mat c6 tac dung nhii twong tat ca lipid cta thirc
an de cho enzyme lypase c6 kha nang phan giai lipid
thanh acid béo va glicerol.

» Tao moéi trwong kiém cho enzyme dich tuy hoat déng,
lam tang nhu QC)ng rudt, tao dieu kién cho sw tiéu héa
va qua trinh hap thu.

» Kich thich tuyén tyy lam tang tiét dich tuy, rc ché
hoat dong cua vi khuan, chong hién twong Ién men &
ruét

07/02/2017 8:53 SA 71 Neuvén Hiru Tri @
guyen Hiru Tri

@ Sy tieu hoa & rudt non
* Rugt non chia lam ba doan chinh:
— TAa trang (duodenum): doan dau dai Kkhoang

20cm
— Hong trang (jejunum): chiém khoing 2/5 chicu
dai, dai khoang 2.5 m

— HObi trang (ileum): chiém khoang 3/5 chiéu dai,
dai khoang 3.6 m. Noi véi rudt gia qua co vong
hoi trang

*  95% cua qua trinh tiéu héa xay ra ¢ rudt non
Muoi mat: Pwgc tong hop béi gan, du triv
trong tui mat

— Nhii twong hoéa tit ca lipid trong thirc in

07/02/2017 8:53 SA 72 Nguyén Hiru Tri @
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07/02/2017 8:53 SA 73

Hong trang

Nguyén Hiru Tri e

Ruot non

« Mang niém mac
— Nhung mao dai khoang
0.5-1.0 mm
« Gia tang bé mat tiép xuc
* Vi nhung mao (ban chai
b&)
* Lé&p dém
— Tiéu dong mach
— Tiéu tinh mach
— Mang Iwéi mao mach
— Mach bach huyet

07/02/2017 8:53 SA 74

Duodenum

Nguyén Hiru Tri e
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Té bao biéu md

Mach bach huyét trungtdm
Tébdo nhay

© Brooks/Cole - Thomson Leaming

Ruét non: Ché tiét va van déng

« Tiét dich rudt
— 1-2 L/ngay, pH 7.6
— Phén 16m 13 nwéc va chit nhﬁy
— Trung hoa acid
— Buwéc cudi cung ciia tiéu héa héa hoc
— Tiét nhiéu nwéc gitip cho qua trinh hip thu

« Piéu hoa viéc ché tiét dich rudt.
— Puoc kich thich béi sy cing phong va acid nhii trap
— Phin xa lai viéc gia ting tiét Ach tai chd
— VIP Kich thich tong hop dich rugt

07/02/2017 8:53 SA 76 Nguyén Hiru Tri e
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@ Ruo6t non: Tiéu héa héa hoc

Amino acids
Lemen o Chymotrypsin of protein
of intestine ==

oxy-

&

TRt papt
L oo ‘Amincpeptidase
Dipep-
) . i /‘{ < B B
DR N /BN S ) W=
Absorptive P =)
seitincial cou < of Bipeptide _t¢<—*— Pancreas
Epithelial
o
°

Tripeptide

Chymotrypsinogen Chymotrypsin \
(inactive) (active)
Ci

« Enzyme tiét & rudt non
— Enteropeptidase (enterokinase) chuyén trypsinogen
thanh trypsin

« Trypsin hoat héa cac tién enzyme khac

07/02/2017 8:53 SA 77 Neuvén Hiru Tri e
guyen Hiru Tri

@N Rust non: hap thu chét dinh dwéng

+ 95% sw hap thu xay ra trong ruét

Glucose and __ Secondary active _ =
non galaé:ge transport with Na* = Monosaccharides
“ A i =" Faciltated
+ Rudt non cé nhiéu diéu kién P Faotatog __,, = “asion |~ S
thuan lgii cho sw hap thu niém
~ . - A X X by . Active transport or = |
mac rudt cé nhiéu nép gap va Vi s — secantons — = i ety
nhung Dipeptides SIS, o
- X X < =% __Secondary active ___ |
+ Céac chat dwoc hap thu la J} et .
— Monosaccharide I‘ZTE“;EE"é O — : Bl -
— Amino acid ~ . . .
— Di- va tripeptide Chat dinh dudong di vao mao
— Lipid mach theo con dudng khuéch
— Mubi khoang tan hay khuéch tan de
- Vitamin Chat dinh dudng dudc chuyén
- Nwéc dén gan.
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@h Rust non: hap thu chét dinh dwéng

Lipid (chat béo trung tinh, gt
cholesterol, phospholipid) e
dwoc nhil twong béi mudi mat, 2 ¢ e % swmne
hinh thanhg micelle - .. & (ctarset) | cytoplasm

salt

Lipase pha v& triglyceride tao -
2 acid béo va 1 monoglyceride

. N . , @ % és Golgi
Mon’oglycerldes va apld béo § . \ spparatis y— (5
khuéch tan vao trong té bao . 4

SER tong hop triglyceride ¢ i L
— DPwoc 'déng goi trong cac hat = V‘? q
nhii trip b&i thé Golgi \ / & | /
. ; . A _ZA

— Hat nhii trép roi té bao va di - e
vao trong hach bach huyet ——

Chylom
Lacteal .
———
07/02/2017 8:53 SA 79 Neuvé Hm
guyen Hiru Tri

@ Rust non: hap thu chét dinh dwéng

* Vitamin
— Vitamin hoa tan trong lipid (A, D, E, K) dwgc giir trong
cac micelle/hat nhii trap
- Vit'amin,tan trong nudéc (B & C) dwoc hip tl!u bang co
ché khuéch tan - B,, dwgec hap thu béi nhan to ngi sinh
« Chit khoang
— Na*: Van chuyén tich cuc so cap
— K*: Khuéch tan dé
— Fe: Vén chuyén chi dong
— Ca?: Van vchuyén chi dong, vitamin D la cofactor vao
mau qua cong la tinh mach gan
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@h Ruot non: Sw hap thu nwéc

. Téng thé tich nwéc dwoc dwa Moserere
vao rudét non la 9.3 L /ngay

— ~2.3 L tr thirc &n, udng Ingestion

— ~7.0 L ttr dich ché tiét

« Rudt non hap thu

Ingay

— Hap thu bi dong theo cac chat

dinh dwéng e =
— Theo sw tham thau L sman
(1liter) (8.3 liters)
« Phan nwéc con lai T (L e
(~1.0L/ngay) dwoc hap thu & QD e

of liquids
(2.3 liters)

Gastric juice

(2 liters) “ 5

~83 L

Bile
(1 liter)

rugt gia noi hau hét lwong
nwéc dwoc hap thu (~0.9

Saliva
(1 liter)

ABSOREBED

T

Excreted in feces i
(0.1 liter)

Fluid balance in Gl tract

L/ngéY) 51 Nguyén Hiru Tri e
(smen. oveesen
T - ==

Khoang Dong chuyén

A By o R
Tée bao biéu
mo cua
long nhung

> BrooksiCole - Thomson Leaming

Sw véan chuyé
chi dong cap 2
4

Galactose|

(Frooess) )
R T <> I

— Khuéch tin
dé dang

4
23,
Yo o,
%é’

a0 mach
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-

[Khoang

Amino acids

N

a*- sy haip thu

Té bao biéu mé
ciia 160ng nhung

R o B

T4p hop lai va l

dwoe boc bai
lipoprotie:

Té bao biéu md
ciia nhung mao (Xuét bio)

Mach bach Q
huyét trung tim <=

e s e Mao mach
Dietary fat
as large
triglyceride
droplet
Thé nhii twong lipd— _— s =
Micelles khoang §
A - )
Khuéch tan g
frencopeeroe) :
L J . :
Khoang Micelle 3
. Bile salts -
Micelles g
3

Acid béo,
monoglycerides

thu dong

Nguyén Hiru Tri e
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sét khang thé hip thu J

hap thu

Nes
. - LSét c6 thé

| [ Sat mat qua
("Sat mat bai tlet
khi té bao

A A
\_ khong can

Khoang

hap thu trong

A

Sat dugc

té bao

~ o R
€ bao bi€u 16

Sit khong
N—— |dwrgc hap thu
trong mau

ciia nhung mao

Sap trong mau; lién ket
véi transferrin

Thira
trong mau

1 Irenintake

Normal Fe intake:
2 10-20 mg/day
d 5-10mgj/day

Fe absorptlon
3-15%of
Feintake

Non-absorbed Fe in feces:
Normally 85-97% of intake

3 Fe storage and Ferecycling

2 re absorpuon

§ | < Mucosal cells =
g Heme- (duodenum) 3 =
3 e
Fe" 3§ Heme . ‘%
= .
Fe2* Fe" 2 Mucosal ? g“
“FR N transferrin
Fe"'D__ e"\
M _: R Ferritin

07/02/2017 8:53 SA

Macrophoges
in spleen, liver and

\ bone marrow (extravascular)
Nguyén Hiru Tri e
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Khoang 6ng tiéu héa

——H+Cr

Na' + HCO,

Té bao thﬁ%
o ]

Té bao
o R A A
biéu mé rujt

Mau

Duy tri can
bang pH

Nguyén Hiru Tri e

@

-

07/02/2017 8:53 SA

Sw tiéu héa & ruét gia

« Hap thu nwéc va moét sé6 muodi khoang

« Tao diéu kién thuan loi cho cac vi
khuan san xuat vitamin K phat trien

« Tao diéu kién thuan loi cho cac vi
khuan khac cé kha nang tiéu hdéa xo
(fiber) phat trién.

Nguyén Hiru Tri e
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@h Ruot gia: Hap thu va tao phan

— Nhii trap
» Sau 3-10h trong ruét gla nhii trap tré thanh dang

dwoc héa cirng (V| qua trinh tai hap thu nwérc)
tao thanh phan.

* Doan manh trang c6 kha nang hap thu nwéc qua
co ché tich cwc véi s6 lwong khéng han ché.

—Phan

* Nwérc, mu0| vo co, cac té bao biéu mé bj loai bo,
vi khuan, cac san pham phan hay cuda vi khuan
cac thirc an khéng tiéu héa dwoc

« Phan I&n nwéc duwoc tai hap thu & ruét non,
nhwng ruét gia ciing dong vai tro rat quan trong

trong viéc hap thu nwéc

07/02/2017 8:53 SA 89 Nguyén Hiru Tri e

@h Rudt gia — Cac phan doan

=
3. Két trang ngang

£ . 4, Két trang
2. Két trang < Xuéng
lén
- N4 5. Két trang
il hinh xichma
dl \
1. Ruot tit 7. - gn Tryuc trang
07/02/2017 8:53 SA 90 Ng“yén _— e
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Rectal valve

Rectum

Hemorrhoidal
ns

Levator
ani muscle

Anal canal

External
anal
sphincter

Internal
anal
sphincter

Anal
columns

Anal
sinuses

Anus

07/02/2017 8:53 SA

Cau tao ctia hau mén

From

Ruét gia =

centrol)

A

- Sinh ly cda sw di tiéu X,
—Nhu déng khéi ey

to external

anal sphincter

« Pay khéi phan xuéng trwc trang -
+ Sw cang phéng kich thich cac
thu quan kh&i dau phan xa di tiéu

—Than kinh phé giao cam ANS

dwoc kich thich béi cac thu quan __ j:g ‘

anal sphincter

+ Kich thich sw co co’ cua trwe trang {atmieta{ muscie]
« Trwe trang bi co ngén va gia tang ap lwc

+ Than kinh phé giao cam kich thich gian co’ that bén trong
—Kich thich cé y thirc lam tha I16ng co’ that bén ngoai

+ Phan dworc tong ra ngoai
07/02/2017 8:53 SA 92

Sensory
nerve fibers

Involuntary motol

- | nerve (parasym-
pathetic division)
f Internal
Wal:s) anal

sphincter
(smoath
muscle)

Nguyén Hiru Tri e
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Sw tiéu hoa bang enzyme & ngwoi

Parts of the Major Major Source of | Substance

Digestive Systam Function Secretion Secretions | Acted On e
complex
salivary |  secretion of salivary salivary
glands saliva amylase gands Sterch (ﬁﬁ)
food entrance; large. small
mouth and | chewing; some piaces pieces
9 | starch digestion of food ot food
carries food
Seophagis to stomach
protein digestion; HCl i
ulation of sinogen = 5
stomach Hg" el '”(g = ng calls of proteins | polypeptides
secretion gastrin Sy

liver secretion,

galibladder | storage, and large fat small fat
and bile | transport of bllo salts iver collo droplets droplets
ducts bile
trypsinogen polypeptides | amino acids
secretion of (trypsin)
pancreas pancreatic lipase pancreas fats fatty acids
juice and glycerol
amylase carbohydrates|  maliose
proteinases peptides amino acids
digestion and ipases (RC fats fatty acids
P absorption; gland and glycerol
intestine regulation of secretin cells of
pancreatic small
intestine complex glucose
sugars
reabsorption of
large i)
o ik collection of
intestine undigested
wastes
anus waste exit
07/02/2017 8:53 SA 93 Nguyén Hiru Tri
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@h Sw tieu hoa CARBOHYDRATE

Bat dau tlr miéng: amylase nuwdc bot

— Amylase bij bién tinh trong da day

O ruét non: Enzym cla tuy tang pha v&
tinh b6t thanh cac phan t&r nhé hon.

Thanh ruét non tiét ra cac disaccharidases
(sucrase, maltase, lactase)

— Phan v& sucrose, maltose, lactose

Qua trinh hap thu xay ra & ta trang va
hong trang.

07/02/2017 8:53 SA 95 Nguyén Hiru Tri e

4) Monosaccharides, the end products of
carbohydrate digestion, enter the capillaries of the
intestinal villi,

and fructose are
converted to glucose.

€ Monosaccharides travel to
@ Gucose @@ Fructose @ Galactose the liver via the portal vain.

07/02/2017 8:53 SA 9% Nguyén Hiru Tri e
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— A. Carbohydrate digestion and absorption of monosaccharides
Ptyalin ¢
1 i Pancreas
=i Starch
] P Salivary
b’ \ a-amylases glands
Carbo- A’ﬁﬁ& Glucose
hydrates &t
Maltose, etc.
v
Lactose LMfcmviHr' 2
7 - Maltase Uniport
_ Isomaltase = | carrier
Pancreatic =
oo Pancreas -
Maltase, - \ S Clucose
_ etc. 4 v " lactase
2 < Galactose
Saccharose i ol
= e
87 a =
~————"_ Saccharase | Fructose
g .7
Intestinal lumen < Mucosal cell . | Portal blood
07/02/2017 8:53 SA 97 Nguyén Hiru Tri e

= Cac duong da (vi du tinh bot va glycogen) dwgc chuyén
ho6a thanh disaccharides, va sau dé duwgc chuyén thanh
cac dwong don.
Sén pham trung Sén phim
Cic loai thue phim gian cudi ciing
ﬁ . . Monosaccharides
Polysaccharides (Tinh bot va glycogens) ~ Maltose (e, m rE
""" @ .‘I'. fructose)
Disaccharides e
Sucrose .-I-. e
e
Pon vi
Lactose .-I—. hap thu
@ =Glucose
* @ =Fructose
@ = Galactose
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Sw tieu hoa PROTEIN

« Qua trinh tiéu hoa protein bat du & da day
— Bién tinh protein b&i HCI
— Pepsin phan cét protein I&n thanh cac chudi peptide
nho hon.
« Enzyme cla tuyén tuy tang dwoc tiét vao ta
trang
— Phan cét cac chubdi peptide thanh cac amino acids,
di- va tri-peptide

— Enzyme cuia rudt thdy phan cac peptide thanh cac
amino acid
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— B. Protein digestion and absorption of amino acids and oligopeptides
| Protein Proteins H_g‘.'j Pepsinogens )
I J L
' Pepsins e—l 2
HCl HCO:™ —s] .
T 1 Carboxypeptidases
- Polypeptides
Persiiap ~ Trypsin, chymotrypsin,
l elastase
Tri-and dipeptides Mucosal cell Portal
& ===
- S
= \. > =
= Amino-and N
3 dipeptidases
] ?
o Kationic AA
£ —
utral AA P
Amino-and E = <=:|?=
dipeptidases
Carboxypeptidasen, W el Proline, etc.
trypsin, chymotrypsin, ATAR
elastase g H* Bandy
m"por[ Anionic AA
Na® = Metabolism =—=—>
zz S path == e

07/02/2017 8:53 SA 100 Nguyén Hiru Tri e

07/02/2017

50



&  sytiéu hoa LIPID

- O miéng: lipase & lw®i, hoat tinh rat
yéu
« O da day: hoat tinh rat yéu
« O ruét non: hoat déng rat manh va la
noi tiéu héa lipid chinh.
— Muéi mat dworc tiét ra tir tai mat
— Enzyme tiét ra tir tuyén tuy tang dwoc hoat
héa thanh dang c6 hoat tinh.
* Monoglycerides, glycerol, acid béo
* Dwoc hap thu vao trong cac vi nhung
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= Proteins dwoc chuyen héa thanh polypeptides sau
dé dwoc chuyen thanh cac amino acid.

Prot Ciac manh
LCEcln Peptide Amino Acid
----- O+——mHE—— OO m
\ / BEOO N
Carboxypeptldase Pepsm & [Aminopeptidase
& ChymOtryPSIn mpSln © BrooksiCole - Thomson Leaming|

= San pham cubi cuing cua qua trinh tiéu hoa chat
béo la cac monoglycerides va acid béo tw do.

Acid béo
Triglyceride Glycerol ty do
X VVVVWN
T
- VWV
© Brooks(Cole - Thomson Leaming Monoglyceride

V0L Z0L T 5.53 5% TOZ mguy!‘l\'ﬂﬂﬂ'!‘l‘l‘?l
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@ Sy hap thu vitamin

Vitamin dwo’q héap thu dwéi dang con nguyén ven theo
hinh thirc khuéch tan don gian.

Céc,vitamin tan trong nuéc (Q, PP, nhém,B) Idu’c_yc hap
thu rat nhanh, trtr vitamin B12 can phai co6 yéu t6 ndi.
Ngwoc lai, cac vitamin tan trong lipid (A, D, E, K) mubn
dwoc hap thu can phai di kem voi sy hap thu lipid. Khi
hap thu lipid giém (thieu mudi mat, thiéu lipase) cac
vitamin nay giam hap thu.

Phan I&n cac vitamin du’o’c’hép thu & doan dau cla ruot
non trir vitamin B12 dwoc hap thu & hdi trang.

©

@ Yéu té noi (Intrinsic factor)

Do té bao thanh tiét, I mot chat can thiét cho sw hap thu
vitamin B12 & trong ruét non. Khi B12 di vao da day, no
sé duoc yéu to ndi boc Iay tao thanh phuirc ho’p B12-yéu
t6 noi. Khi xuong dén hoi trang, phuc hop nay sé duoc
mot loai thu thé dac hiéu tiép nhan va vitamin B12 duwoc
hap thu vao mau.

Do B12 la mét vitamin tham gia vao qua trinh san sinh
hong cau nén yéu t6 nay con dwoc goi la yéu té ndi chéng
thiéu mau.

Khi thiéu yeu t6 ndi (cat da day, teo niém mac da day...)
bé&nh nhan sé bj bénh thiéu mau héng cau to.

©
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- Sw hap thu mét so6 ion khoang chat
i@y Hap thy Ca?*

Khoang 30-80% Ca?* trong thirc &n dwoc hap thu tay theo
nhu cau cua co the Phan Ién Ca2* dwoc héap thu theo
hinh thirc van chuyen cht dong & doan dau rudt non voi
sy hé tro cua 2 yéu tb:

1,25- d|hydroxycholecaIC|feroI la chat chuyén hoa cua
vitamin D sinh ra & than cé tac dung lam tang chét tai cia
Ca?*,

Parathyroid hormon: hormon tuyén can giap co tac dung
chuyén 25-hydroxycholecalciferol thanh 1,25-
dihydroxycholecalciferol & than.

Khi thiéu vitamin D ho&c suy tuyén can giap, hap thu
Ca?* giam, tré sé bi coi xwong.

©

6’%3‘% Sw hap thu mét so6 ion khoang chat

Hap thu Fe2*

St dwoc hap thu chd yéu & ta trang theo hinh
thirc van chuyén chi déng, dé hap thu khi & dang
ferrous (Fe2*), nhwng sat trong thirc an thwong &
dang ferric (Fe3+ Cac yéu td nhw acid HCI,
vitamin C chuyén Fe3* thanh Fe2* nén cd6 tac dung
lam tang hap thu sat. Vi vay, nhirng bénh nhan
cat da day thwong bi thiéu mau do thiéu sat.
Trong diéu tri, khi st dung sat can phai cho thém
vitamin C.

©
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a

Mot sb b

b.

Figure 5.16 llinesses due to vitamin deficiency.

énh thiéu vitamin

Vitamins are essential to
cellular metabolism; many are
protective against identifiable
ilnesses and conditions.

a. Bowing of bones (rickets) due to vitamin D deficiency. b. Dermatitis (pellagra) of areas exposed to light due to niacin (vitamin Bj) deficiency.
c©. Bleeding of gums (scurvy) due to vitamin C deficiency.
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Vitamin Requirements of Humans
Major Dietary Major Functions Symptoms of Deficiency
Vitamin Sources in the Body or Extreme Excess
Water-Soluble Vitamins
Vitamin B, (thiamine) Pork, leg Coenzy used in ing Beriberi (nerve disorders,
whole grains CO, from organic compound. emaciation, ia)

Vitamin B; (riboflavin)
Niacin (B3)

Vitamin By (pyridoxine)

Pantothenic acid (Bs)
Folic acid (folacin) (By)

Vitamin B,

Biotin

Vitamin C (ascorbic acid)

07/02/2017 8:53 SA

Dairy products, meats,
enriched grains, vegetables

Nuts, meats, grains

Meats, vegetables,
whole grains

Most foods: meats, dairy
products, whole grains, etc.

Green vegetables, oranges,
nuts, legumes, whole grains

Meats, eggs, dairy products

Legumes, other vegetables,
meats

Component of coenzymes
FAD and FMN

Component of coenzymes
NAD " and NADP"

Coenzyme used in amino acid
metabolism

Component of coenzyme A

Coenzyme in nucleic acid and
amino acid metabolism

Coenzyme in nucleic acid
metabolism; maturation of
red blood cells

Coenzyme in synthesis of fat,
glycogen, and amino acids

Fruits and vegetables, Used in collagen synthesis (such
especially citrus fruits, as for bone, cartilage, gums);
broccoli, cabbage, antioxidant; aids in detoxification;
green pepp imp iron absorption
108

Skin lesions such as cracks at
corners of mouth

Skin and gastrointestinal lesions,
nervous disorders Liver damage
Irritability, convulsions, muscular
twitching, anemia Unstable gait,
numb feet, poor coordination
Fatigue, numbness, tingling of hands
and feet

Anemia, birth defects
May mask deficiency of vitamin B,

Anemia, nervous system disorders

Scaly skin inflammation,
neuromuscular disorders

Scurvy (degeneration of skin, teeth,
blood vessels), weakness, delayed
wound healing, impaired immunity
Gastrointestinal upset

Nguyén Hiru Tri e
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=

Fat-Soluble Vitamins

Vitamin A (retinol)
in deep green and orange
vegetables and fruits; retinal
in dairy products

Vitamin D Dairy products, egg yolk;
also made in human skin in
presence of sunlight

Vitamin E (tocopherol)  Vegetable ofls, nuts, seeds

Provitamin A (beta-carotene) - Component of visual pigments;

Blindness and increased death rate

Vitamin K (phylloquinone) ~ Green vegetables, tea; also

made by colon bacteria

maintenance of epithelial tissues;  Headache, irritability, vomiting,
antioxidant; helps prevent damage  hair loss, blurred vision, liver and
to cell membranes bone damage
Aids in absorption and use of Rickets (bone deformities) in children,
calcium and phosphorus; bone softening in adults Brain,
promotes bone growth cardiovascular, and kidney damage
Antioxidant; helps prevent damage  Degeneration of the nervous system
to cell membranes
Important in blood clotting Defective blood clotting

Liver damage and anemia
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Mineral Requirements of Humans
Major Dietary Major Functions Symptoms
Mineral Sources in the Body of Deficiency*

Calcium (Ca) Dairy products, dark green Bone and tooth formation, blood Retarded growth, possibly loss of
= vegetables, legumes dotting, nerve and musde function bone mass
= Phosphorus () Dairy products, meats, grains Bone and tooth formation, acid-base Weakness, loss of minerals from
g balance, nucleotide synthesis bone, calcium loss
Z | Sulfur (S) Proteins from many sources Component of certain amino acids Symptoms of protein deficiency
£ | Potassium (K) Meats, dairy products, many Acid-base balance, water balance, Muscular weakness, paralysis,
= fruits and vegetables, grains nerve function nausea, heart failure
§ Chlorine (Cl) Table salt Acid-base balance, formation of gastric Muscle cramps, reduced appetite
£ juice, nerve function, osmotic balance
‘: Sodium (Na) Table salt Acid-base balance, water balance, Muscle cramps, reduced appetite
2 nerve function
g Magnesium (Mg}  Whole grains, green leafy Cofactor; ATP bioenergetics

Iron (Fe)

Fluorine (F)

Zinc (Zn)

Copper (Cu)

Manganese (Mn)
lodine (I)

Cobalt (Co)
Selenium (Se)

Chromium (Cr)

Molybdenum (Mo)

vegetables

Meats, eggs, legumes, whole
grains, green leafy vegetables

Drinking water, tea, food

Component of hemoglobin and of

Nervous system disturbances

Iron-deficiency anemia,

Meats, seafood, grains

Coafrod

n iers in energy p
enzyme cofactor
Mai e of tooth (and probably bone)  Higher frequency of tooth decay
structure

Component of certain digestive enzymes
and other proteins

nuts, legy
organ meats

Nuts, grains, bles, fruits, tea

yme cofactor in iron metabolism,
Jani Rasts, clicioon

Seafood, dairy products,
iodized salt

Meats and dairy products
Seafood, meats, whole grains

Brewer's yeast, liver, seafood,

¥
Component of thyroid hormones

Component of vitamin B,
=

vme cofactor; antioxidant fu

in close association with vitamin E

Involved in glucose and energy
boli

meats, some vegt
Legumes, grains, some vegetables

“All of these minerals are also harmful when consumed in excess.

Enzyme cofactor

Growth failure, skin
abnormalities, reproductive
failure, impaired immunity
Anemia, cardiovascular

ities
Abnormal bone and cartilage
Goiter (enlarged thyroid)

None, except as B, deficiency

Muscle pain, possibly heart
muscle deterioration

paired glucose

Disorder in excretion of

ee P
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Corn {maize)
and other graing

Methionine Beans
b and other
legumes
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=
A’ Ascendmg

gan Hé tiéu hoéa & dong vat nhai lai

Manh trang l6n gap 5 — 6 lan da
day, nam & phan ndi giita rudt non
va rudt gia. Trong manh trang c6 hé
vi sinh vat séng cong sinh phat
trién giébng nhu vi sinh vat trong da
¢6 loai nhai lai.
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@h Hé tieu hoa & dong vat nhai lai

Rugt

o Dacé O Dalasach
@ Datdong
. /"‘“
(3]

Thyc quan
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mn Hé tiéu hoa & déng vat nhai lai

@ paco @ Datdong

Thwe quan

© Da mui khé @ Dalaséch
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Da day & dong vat nhai lai

Ruét non Da co

Damaikhé  Dalasach
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@h Hé tieu hoa & dong vat nhai lai

— Dong vat an co doi héi phai cé 6ng tiéu hoa dac biét
dai v&i nhirng co’ quan dac biét de tiéu héa cellulose
trong thwc vat. '

Small intestine

Stomach

« O dong vat nhai st
lai da day cé6 4
ngan

* Manh trang I&n

Colon -
(large
intestine)

Herbivore
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iy Heé

-

Diéu

— Duw trir thirc an
Da day tuyén

— Tiét enzymes

- Mé

— Nghién thirc &n
L6 huyét

— Thai bé phan

— Sinh san
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@ Céng thirc tinh Body Mass Index.

BMI =Trong lwong(kg) / Chiéu cao(m)?
» Chi s6 BMI nam gitra 25 va 29.9 |a “qua trong luong
théng thuwong”, I6n hon hoac bang 30 la “béo phi"

Bi béo phi

Nir gidi Nam gi6i
Duwdéi trong lwgng thong thwong <19.1 <20.7
Trong lwgng ly twéng 19.1-25.8 20.7-26.4
GAn bi niing qua trang thai théng thuong 25.8-27.3 26.4-27.8
Ning qua trong lugng thong thwong 27.3-32.3 27.8-31.1
>32.3 >31.1

Tham khao: Clinical Guidelines on the Identification, Evaluation, and Treatment of
Overweight and Obesity in Adults. National Heart, Lung and Blood Institute. June 17,

1998
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