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O V E R V I E W  O F  M A C R O N U T R I E N T S

C A R B O H Y D R A T E S  A R E  T H E  M O S T  A B U N D A N T  O R G A N I C
M O L E C U L E S  I N  N A T U R E .  T H E Y  H A V E  A  W I D E  R A N G E  O F

F U N C T I O N S ,  I N C L U D I N G  P R O V I D I N G  A  S I G N I F I C A N T
F R A C T I O N  O F  T H E  D I E T A R Y  C A L O R I E S  F O R  M O S T

O R G A N I S M S .

,  A C T I N G  A S  A  S T O R A G E  F O R M  O F  E N E R G Y  I N  T H E  B O D Y ,
A N D  S E R V I N G  A S  C E L L  M E M B R A N E  C O M P O N E N T S  T H A T

M E D I A T E  S O M E  F O R M S  O F  I N T E R C E L L U L A R
C O M M U N I C A T I O N .



CARBOHYDRATES ALSO SERVE AS A
STRUCTURAL COMPONENT OF MANY

 ORGANISMS,  INCLUDING THE CELL WALLS
OF BACTERIA,  THE EXOSKELETON OF

INSECTS.  

 AND THE F IBROUS CELLULOSE OF PLANTS.
THE EMPIRIC FORMULA FOR MANY OF THE

SIMPLER 

CARBOHYDRATES IS  (CH_{2}O)N,  WHERE N
 \GEQ 3,  HENCE THE NAME "HYDRATE OF

CARBON".



DIETARY CARBOHYDRATE DIGESTION

DIETARY CARBOHYDRATE DIGESTION OCCURS
PRIMARILY IN THE MOUTH AND INTESTINAL

LUMEN, FACILITATED BY ENZYMES

 CALLED GLYCOSIDE HYDROLASES
(GLYCOSIDASES). THESE ENZYMES, MAINLY

ENDOGLYCOSIDASES AND DISACCHARIDASES,



B R E A K  D O W N  P O L Y S A C C H A R I D E S
A N D  D I S A C C H A R I D E S  I N T O

M O N O S A C C H A R I D E S

 G L Y C O S I D A S E S  A R E  S P E C I F I C  F O R
T H E  S T R U C T U R E  O F  G L Y C O S Y L

R E S I D U E S  A N D  T H E  B O N D S  T H E Y

 H Y D R O L Y Z E .  T H E  E N D  P R O D U C T S
—G L U C O S E ,  G A L A C T O S E ,  A N D
F R U C T O S E—A R E  A B S O R B E D  B Y

 E N T E R O C Y T E S  I N  T H E  S M A L L
I N T E S T I N E .



S A L I V A R Y  A L P H A - A M Y L A S E  

S A L I V A R Y  A L P H A - A M Y L A S E  B E G I N S
T H E  D I G E S T I O N  O F  D I E T A R Y

P O L Y S A C C H A R I D E S ,  S U C H  A S  S T A R C H

 A N D  G L Y C O G E N ,  B Y  H Y D R O L Y Z I N G
R A N D O M  A L P H A ( 1 $ \ R I G H T A R R O W 4 )
B O N D S  D U R I N G  C H E W I N G .  H U M A N S

 C A N N O T  D I G E S T  C E L L U L O S E  D U E  T O
T H E  A B S E N C E  O F

B E T A ( 1 \ R I G H T A R R O W $ 4 ) -
E N D O G L Y C O S I D A S E S



THE RESULTANT MIXTURE INCLUDES
DEXTRINS, WHICH ARE SHORT

OLIGOSACCHARIDES WITH

 BRANCHED AND UNBRANCHED
STRUCTURES, ALONG WITH SOME
DISACCHARIDES. CARBOHYDRATE

 DIGESTION TEMPORARILY STOPS IN
THE STOMACH DUE TO HIGH ACIDITY,

WHICH INACTIVATES SALIVARY ALPHA-
AMYLASE.



Item 1
62.5%

Item 2
25%

Item 3
12.5%

I N T E S T I N A L  D I S A C C H A R I D A S E S  
I N  T H E  S M A L L  I N T E S T I N E ,
B I C A R B O N A T E  F R O M  T H E
P A N C R E A S  N E U T R A L I Z E S

 A C I D I C  S T O M A C H  C O N T E N T S ,
A L L O W I N G  P A N C R E A T I C  A L P H A -
A M Y L A S E  T O  C O N T I N U E  S T A R C H

D I G E S T I O N .  F I N A L

 D I G E S T I O N  O C C U R S  A T  T H E
M U C O S A L  L I N I N G  O F  T H E

D U O D E N U M  A N D  U P P E R  J E J U N U M



INVOLVING DISACCHARIDASES L IKE
ISOMALTASE,  MALTASE,  SUCRASE,

LACTASE,  AND TREHALASE.  THESE ENZYMES

 CLEAVE SPECIF IC GLYCOSIDIC BONDS IN
DISACCHARIDES,  PRODUCING

MONOSACCHARIDES SUCH AS GLUCOSE

 FRUCTOSE,  AND GALACTOSE.  THEY ARE
TRANSMEMBRANE PROTEINS LOCATED ON

THE BRUSH BORDER OF ENTEROCYTES.



ABNORMAL DEGRADATION OF DISACCHARIDES :

D IGESTIVE ENZYME DEF ICIENCIES :
GENETIC DEF ICIENCIES OF DISACCHARIDASES LEAD TO

DISACCHARIDE INTOLERANCE,  WHILE  INTESTINAL DISEASES,
MALNUTRIT ION,  AND CERTAIN

 DRUGS CAN ALSO IMPAIR DISACCHARIDE DEGRADATION.  SEVERE
DIARRHEA CAN CAUSE A TEMPORARY LOSS OF BRUSH BORDER

ENZYMES,  MAKING IT  D IFF ICULT FOR PATIENTS TO CONSUME
DAIRY OR SUCROSE WITHOUT

 WORSENING THEIR CONDIT ION.



LACTOSE INTOLERANCE:

LACTOSE INTOLERANCE:  OVER 60% OF ADULTS WORLDWIDE
ARE LACTOSE INTOLERANT DUE TO LACTASE DEFICIENCY

 WITH HIGHER PREVALENCE IN INDIVIDUALS OF AFRICAN OR
ASIAN DESCENT COMPARED TO THOSE OF NORTHERN
EUROPEAN HERITAGE.  THIS AGE-DEPENDENT LOSS OF

 LACTASE TYPICALLY BEGINS AROUND AGE 2 AND IS  L INKED
TO GENETIC VARIATIONS ON CHROMOSOME 2.

MANAGEMENT INCLUDES REDUCING MILK INTAKE

 CONSUMING YOGURT AND CERTAIN CHEESES,  AND USING
LACTASE SUPPLEMENTS.



S U C R A S E - I S O M A L T A S E  D E F I C I E N C Y :
 

S U C R A S E - I S O M A L T A S E  ( S I )  D E F I C I E N C Y  L E A D S  T O  S U C R O S E
I N T O L E R A N C E ,  P R E V I O U S L Y  C O N S I D E R E D  R A R E  B U T  N O W

A F F E C T I N G  U P  T O  9 %  O F  A M E R I C A N S  O F  E U R O P E A N

 D E S C E N T .  I N I T I A L L Y  T H O U G H T  T O  B E  A N  A U T O S O M A L -
R E C E S S I V E  D I S O R D E R ,  2 5  M U T A T I O N S  I N  T H E  S U C R O S E

G E N E  H A V E  B E E N  I D E N T I F I E D ,  W I T H  H O M O Z Y G O U S

 I N D I V I D U A L S  E X P E R I E N C I N G  S E V E R E  S Y M P T O M S  L I K E
O S M O T I C  D I A R R H E A  A N D  V O M I T I N G .  H E T E R O Z Y G O U S
C A R R I E R S  M A Y  H A V E  M I L D E R  S Y M P T O M S ,  I N C L U D I N G

 C H R O N I C  D I A R R H E A  A N D  B L O A T I N G .  T R E A T M E N T
I N V O L V E S  R E S T R I C T I N G  S U C R O S E  I N T A K E  A N D  E N Z Y M E

R E P L A C E M E N T  T H E R A P Y



Item 1
62.5%

Item 2
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D I A G N O S I S  O F  E N Z Y M E  D E F I C I E N C I E S  :

E N Z Y M E  D E F I C I E N C I E S  C A N  B E
D I A G N O S E D  T H R O U G H  O R A L

T O L E R A N C E  T E S T S  W I T H

 S P E C I F I C  D I S A C C H A R I D E S ,  W H I L E
M E A S U R I N G  H _ { 2 }  I N  B R E A T H

E F F E C T I V E L Y  I N D I C A T E S

 U N A B S O R B E D  C A R B O H Y D R A T E S
M E T A B O L I Z E D  B Y  I N T E S T I N A L  F L O R A .



I V .  L I P I D S  :

L I P I D S  A R E  A  D I V E R S E  G R O U P  O F  
H Y D R O P H O B I C  O R G A N I C  M O L E C U L E S  T H A T  A R E  O F T E N

C O M P A R T M E N T A L I Z E D  I N  M E M B R A N E S  O R

 S T O R E D  A S  T R I A C Y L G L Y C E R O L  D R O P L E T S  I N  A D I P O C Y T E S .
T H E Y  S E R V E  A S  A  P R I M A R Y  E N E R G Y  S O U R C E ,  C R E A T E

H Y D R O P H O B I C  B A R R I E R S  I N  C E L L

,  A N D  P L A Y  R O L E S  I N  T R A N S P O R T I N G  F A T - S O L U B L E  V I T A M I N S
A N D  H O R M O N E S .  I M B A L A N C E S  I N  L I P I D  M E T A B O L I S M  C A N  L E A D

T O  S I G N I F I C A N T  H E A L T H

 I S S U E S ,  I N C L U D I N G  A T H E R O S C L E R O S I S ,  D I A B E T E S ,  A N D
O B E S I T Y .



D I G E S T I O N  I N  T H E  S T O M A C H  :
 

L I P I D  D I G E S T I O N  I N  T H E  S T O M A C H  I S  L I M I T E D  A N D
P R I M A R I L Y  I N V O L V E S  L I N G U A L  L I P A S E  F R O M  T H E

T O N G U E  A N D  G A S T R I C  L I P A S E  F R O M  T H E
G A S T R I C

 M U C O S A ,  B O T H  A C T I V E  A T  A  P H  O F  4  T O  6 .
T H E S E  E N Z Y M E S  H Y D R O L Y Z E  F A T T Y  A C I D S  F R O M

T R I A C Y L G L Y C E R O L  ( T A G ) ,  E S P E C I A L L Y  T H O S E

 W I T H  S H O R T -  O R  M E D I U M - C H A I N  L E N G T H S ,
M A K I N G  T H E M  C R U C I A L  F O R  I N F A N T S  R E L I A N T  O N

M I L K  F A T  F O R  C A L O R I E S .  T H E Y  A L S O  A S S I S T

 I N D I V I D U A L S  W I T H  P A N C R E A T I C  I N S U F F I C I E N C Y ,
S U C H  A S  C Y S T I C  F I B R O S I S ,  I N  D I G E S T I N G  T A G

D E S P I T E  L O W  P A N C R E A T I C  L I P A S E  L E V E L S .



C Y S T I C  F I B R O S I S :

C Y S T I C  F I B R O S I S  ( C F )  I S  A N  A U T O S O M A L -
R E C E S S I V E  D I S O R D E R  C A U S E D  B Y  M U T A T I O N S  I N

T H E  C F T R  G E N E ,  L E A D I N G  T O  D E F E C T I V E  C H L O R I D E
C H A N N E L S  I N

 V A R I O U S  E P I T H E L I A L  T I S S U E S .  T H I S  R E S U L T S  I N
D E C R E A S E D  C H L O R I D E  S E C R E T I O N  A N D  I N C R E A S E D

S O D I U M  A N D  W A T E R  U P T A K E ,  C A U S I N G  T H I C K

 M U C U S  T H A T  O B S T R U C T S  P A N C R E A T I C  D U C T S
A N D  L E A D S  T O  P A N C R E A T I C  I N S U F F I C I E N C Y .

T R E A T M E N T  I N V O L V E S  E N Z Y M E  R E P L A C E M E N T
T H E R A P Y  A N D

 S U P P L E M E N T A T I O N  W I T H  F A T - S O L U B L E  V I T A M I N S .
C F  A L S O  C A U S E S  C H R O N I C  L U N G  I N F E C T I O N S  A N D

C A N  L E A D  T O  M A L E  I N F E R T I L I T Y .



E M U L S I F I C A T I O N  I N  T H E  S M A L L  I N T E S T I N E :

D I E T A R Y  L I P I D  E M U L S I F I C A T I O N  O C C U R S  I N  T H E
D U O D E N U M ,  I N C R E A S I N G  T H E  S U R F A C E  A R E A  O F

L I P I D  D R O P L E T S  F O R  E F F E C T I V E  E N Z Y M E
A C T I O N .

 T H I S  P R O C E S S  R E L I E S  O N  T H E  D E T E R G E N T
P R O P E R T I E S  O F  C O N J U G A T E D  B I L E  S A L T S  A N D
M E C H A N I C A L  M I X I N G  F R O M  P E R I S T A L S I S .  B I L E

 S A L T S ,  D E R I V E D  F R O M  C H O L E S T E R O L  A N D
M O D I F I E D  W I T H  G L Y C I N E  O R  T A U R I N E ,  S T A B I L I Z E

T H E  L I P I D  D R O P L E T S ,  P R E V E N T I N G
C O A L E S C E N C E  A S  T H E Y  A R E  B R O K E N  D O W N .



DEGRADATION BY PANCREATIC
ENZYMES: 

THE DIETARY TAG, CHOLESTERYL
ESTERS, AND PHOSPHOLIPIDS ARE

ENZYMATICALLY

 DEGRADED (DIGESTED) IN THE SMALL
INTESTINE BY PANCREATIC ENZYMES,

WHOSE SECRETION

 IS HORMONALLY CONTROLLED.



Item 1
62.5%

Item 2
25%

Item 3
12.5%

T R I A C Y L G L Y C E R O L  D E G R A D A T I O N :  

T A G  M O L E C U L E S  A R E  T O O  L A R G E
F O R  E F F I C I E N T  U P T A K E  B Y

 I N T E S T I N A L  E N T E R O C Y T E S ,  S O
T H E Y  A R E  H Y D R O L Y Z E D  B Y

 P A N C R E A T I C  L I P A S E ,  P R O D U C I N G



M O N O A C Y L G L Y C E R O L  ( 2 - M A G )  A N D  F R E E
F A T T Y  A C I D S  ( F F A )  :  

 C O L I P A S E ,  W H I C H  I S  A C T I V A T E D  I N  T H E
I N T E S T I N E ,  B I N D S  T O  L I P A S E  A N D

 E N H A N C E S  I T S  A C T I V I T Y  D E S P I T E  T H E
P R E S E N C E  O F  B I L E  S A L T S .  O R L I S T A T

 A N  A N T I O B E S I T Y  D R U G ,  I N H I B I T S  T H E S E
L I P A S E S  T O  R E D U C E  F A T  A B S O R P T I O N

 A N D  P R O M O T E  W E I G H T  L O S S .



CHOLESTERYL ESTER DEGRADATION:

 MOST DIETARY CHOLESTEROL IS IN THE FREE
FORM, WITH 10% TO 15% AS CHOLESTERYL

 ESTERS, WHICH ARE HYDROLYZED BY
PANCREATIC CHOLESTERYL ESTER

 HYDROLASE TO PRODUCE CHOLESTEROL AND
FREE FATTY ACIDS, WITH ENZYME

 ACTIVITY ENHANCED BY BILE SALTS.



P H O S P H O L I P I D  D E G R A D A T I O N :  

P A N C R E A T I C  J U I C E  C O N T A I N S  P R O E N Z Y M E
P H O S P H O L I P A S E  A 2 ,  A C T I V A T E D  B Y  T R Y P S I N

 A N D  R E Q U I R I N G  B I L E  S A L T S  F O R  O P T I M A L  A C T I V I T Y .  T H I S
E N Z Y M E  R E M O V E S  A  F A T T Y  A C I D

 F R O M  C A R B O N  2  O F  P H O S P H O L I P I D S ,  P R O D U C I N G
L Y S O P H O S P H O L I P I D S ,  S U C H  A S

 L Y S O P H O S P H A T I D Y L C H O L I N E ,  W H I C H  C A N  B E  F U R T H E R
D E G R A D E D  O R  A B S O R B E D .  T H E  R E M A I N I N G  F A T T Y  A C I D

A T  C A R B O N  1  C A N  B E

 R E M O V E D  B Y  L Y S O P H O S P H O L I P A S E ,  Y I E L D I N G
G L Y C E R Y L P H O S P H O R Y L  B A S E S .



C O N T R O L :  

P A N C R E A T I C  S E C R E T I O N  O F  H Y D R O L Y T I C  E N Z Y M E S  F O R  L I P I D
D I G E S T I O N  I N  T H E  S M A L L  I N T E S T I N E  I S  H O R M O N A L L Y

 R E G U L A T E D  B Y  E N T E R O E N D O C R I N E  C E L L S .  C H O L E C Y S T O K I N I N
( C C K )  I S  R E L E A S E D  I N  R E S P O N S E  T O

 L I P I D S  A N D  P A R T I A L L Y  D I G E S T E D  P R O T E I N S ,  S T I M U L A T I N G
G A L L B L A D D E R  C O N T R A C T I O N  A N D  P A N C R E A T I C  E N Z Y M E

 R E L E A S E  W H I L E  R E D U C I N G  G A S T R I C  M O T I L I T Y .  S E C R E T I N  I S
P R O D U C E D  I N  R E S P O N S E  T O  L O W  P H ,  P R O M P T I N G  T H E

 P A N C R E A S  T O  R E L E A S E  B I C A R B O N A T E - R I C H  F L U I D  T O
N E U T R A L I Z E  I N T E S T I N A L  C O N T E N T S  F O R  O P T I M A L  E N Z Y M E

A C T I V I T Y .



Item 2
25%

Item 3
12.5%

A B S O R P T I O N  B Y  E N T E R O C Y T E S :

F F A ,  F R E E  C H O L E S T E R O L ,  A N D  2 - M A G  F O R M  M I X E D
M I C E L L E S  W I T H  B I L E  S A L T S  A N D  F A T - S O L U B L E

V I T A M I N S

 W H I C H  F A C I L I T A T E  L I P I D  A B S O R P T I O N  A T  T H E
B R U S H  B O R D E R  O F  E N T E R O C Y T E S  I N  T H E  J E J U N U M .

T H E

 H Y D R O P H I L I C  S U R F A C E  O F  M I C E L L E S  H E L P S
T R A N S P O R T  H Y D R O P H O B I C  L I P I D S  T H R O U G H  T H E

U N S T I R R E D  W A T E R

 L A Y E R  F O R  A B S O R P T I O N .



CHOLESTEROL AND PLANT :

STEROLS ENTER ENTEROCYTES VIA THE NPC1L1
PROTEIN,  AND EZETIMIBE INHIBITS

 THIS PROCESS TO REDUCE CHOLESTEROL
ABSORPTION.  SHORT- AND MEDIUM-CHAIN

 FATTY ACIDS ARE WATER-SOLUBLE AND DO NOT
REQUIRE MIXED MICELLES FOR

 ABSORPTION.



S E C R E T I O N  F R O M  E N T E R O C Y T E S :

N E W L Y  R E S Y N T H E S I Z E D  T A G  A N D  C H O L E S T E R Y L  E S T E R S  A R E
P A C K A G E D

 I N T O  L I P I D  D R O P L E T S  S U R R O U N D E D  B Y  A  L A Y E R  O F
P H O S P H O L I P I D S ,  N O N E S T E R I F I E D

 C H O L E S T E R O L ,  A N D  A P O L I P O P R O T E I N  B - 4 8  T O  E N H A N C E
S O L U B I L I T Y  A N D  P R E V E N T

 A G G R E G A T I O N .  



T H E S E  L I P O P R O T E I N  P A R T I C L E S ,  C A L L E D
C H Y L O M I C R O N S ,  A R E  R E L E A S E D  F R O M

 E N T E R O C Y T E S  I N T O  T H E  L Y M P H A T I C  S Y S T E M ,
G I V I N G  I T  A  M I L K Y  A P P E A R A N C E  K N O W N  A S

 C H Y L E .  C H Y L O M I C R O N S  T R A V E L  T H R O U G H  T H E
L Y M P H A T I C  S Y S T E M  T O  T H E  T H O R A C I C

 D U C T  A N D  E N T E R  T H E  B L O O D S T R E A M ,  W H E R E
T H E Y  M A T U R E  B Y  A C Q U I R I N G

 A P O L I P O P R O T E I N S  E  A N D  C - I I  F R O M  H D L .



L I P I D  M A L A B S O R P T I O N :

L I P I D  M A L A B S O R P T I O N  L E A D S  T O  S T E A T O R R H E A ,
C H A R A C T E R I Z E D  B Y  E X C E S S  L I P I D S  I N  F E C E S ,  D U E

 T O  D I S T U R B A N C E S  I N  D I G E S T I O N  O R  A B S O R P T I O N .
C O N D I T I O N S  S U C H  A S  C Y S T I C  F I B R O S I S ,  S H O R T

 B O W E L  S Y N D R O M E ,  A N D  B A R I A T R I C  S U R G E R Y  C A N
C O N T R I B U T E  T O  T H I S  I S S U E  B Y  I M P A I R I N G

 D I G E S T I O N  O R  E N Z Y M E  S E C R E T I O N .



DIETARY PROTEIN DIGESTION :

PROTEINS ARE THE MOST ABUNDANT AND
FUNCTIONALLY DIVERSE MOLECULES IN LIVING

 SYSTEMS, ESSENTIAL FOR PROCESSES LIKE
METABOLISM, MOVEMENT, AND STRUCTURAL

 SUPPORT. THEY INCLUDE ENZYMES,
HORMONES, CONTRACTILE PROTEINS, AND

TRANSPORT

 PROTEINS SUCH AS HEMOGLOBIN AND
ALBUMIN. 



D E S P I T E  T H E I R  D I V E R S I T Y ,  A L L  P R O T E I N S  A R E
L I N E A R  P O L Y M E R S  O F  A M I N O  A C I D S ,  W I T H

 U N I Q U E  S T R U C T U R E S  T H A T  E N A B L E  S P E C I F I C
B I O L O G I C A L  F U N C T I O N S .  M O S T  D I E T A R Y

 N I T R O G E N  C O M E S  F R O M  P R O T E I N .  S I N C E  P R O T E I N S
A R E  T O O  L A R G E  F O R  I N T E S T I N A L

 A B S O R P T I O N ,  T H E Y  M U S T  B E  H Y D R O L Y Z E D  I N T O  D I -
A N D  T R I P E P T I D E S  A N D  I N D I V I D U A L  A M I N O

 A C I D S .  P R O T E O L Y T I C  E N Z Y M E S  F R O M  T H E
S T O M A C H ,  P A N C R E A S ,  A N D  S M A L L  I N T E S T I N E

 F A C I L I T A T E  T H I S  D E G R A D A T I O N .



D I G E S T I O N  B Y  G A S T R I C  S E C R E T I O N :  

T H E  D I G E S T I O N  O F  P R O T E I N S  B E G I N S  I N
T H E  S T O M A C H ,  W H I C H  S E C R E T E S

G A S T R I C  J U I C E ,  A  U N I Q U E  S O L U T I O N  
C O N T A I N I N G  H Y D R O C H L O R I C  A C I

D  ( H C L )  A N D  T H E  P R O E N Z Y M E
. P E P S I N O G E N



Item 1
62.5%

Item 2
25%

Item 3
12.5%

HYDROCHLORIC ACID: STOMACH HCL,
WITH A PH OF 2 TO 3, DOES

 NOT HYDROLYZE PROTEINS BUT
DENATURES THEM AND KILLS SOME

 BACTERIA, ENHANCING THEIR
SUSCEPTIBILITY TO HYDROLYSIS BY

 PROTEASES.



PEPSIN:  

PEPSINOGEN,  AN ACID-STABLE ENDOPEPTIDASE SECRETED
BY STOMACH CHIEF  CELLS AS AN

 INACTIVE ZYMOGEN,  UNDERGOES AUTOCATALYSIS  IN  THE
PRESENCE OF HCL TO

 BECOME ACTIVE PEPIN.  THIS  ACTIVE ENZYME CLEAVES
DIETARY PROTEINS INTO POLYPEPTIDES

 AND SOME FREE AMINO ACIDS.  ZYMOGENS GENERALLY
CONTAIN EXTRA AMINO ACIDS THAT

 PREVENT CATALYTIC ACTIVITY UNTIL  REMOVED FOR
PROPER ENZYME FOLDING.



D I G E S T I O N  B Y  P A N C R E A T I C  E N Z Y M E S  :

S P E C I F I C I T Y :  P A N C R E A T I C  P R O T E A S E S ,  I N C L U D I N G
E N D O P E P T I D A S E S  A N D

 E X O P E P T I D A S E S ,  C L E A V E  P O L Y P E P T I D E S  I N T O
O L I G O P E P T I D E S  A N D  A M I N O  A C I D S  B A S E D  O N

 T H E  S P E C I F I C I T Y  F O R  A D J A C E N T  R - G R O U P S .  F O R
I N S T A N C E ,  T R Y P S I N  S P E C I F I C A L L Y  A C T S  O N

 P E P T I D E  B O N D S  W I T H  A R G I N I N E  O R  L Y S I N E .



Z Y M O G E N  R E L E A S E :  

T H E  R E L E A S E  O F  I N A C T I V E  P A N C R E A T I C
Z Y M O G E N S  I S

 T R I G G E R E D  B Y  C H O L E C Y S T O K I N I N ,  A
H O R M O N E  S E C R E T E D  I N  T H E

 S M A L L  I N T E S T I N E ,  W H I C H  S T I M U L A T E S
T H E  P A N C R E A S .



Z Y M O G E N  A C T I V A T I O N :

 E N T E R O P E P T I D A S E ,  F O U N D  O N  T H E
I N T E S T I N A L  M U C O S A L  S U R F A C E ,

A C T I V A T E S  T R Y P S I N O G E N  T O

 T R Y P S I N  B Y  R E M O V I N G  A
H E X A P E P T I D E .  T R Y P S I N  T H E N

A C T I V A T E S  O T H E R  Z Y M O G E N S ,
I N I T I A T I N G  A

 C A S C A D E  O F  P R O T E O L Y T I C  A C T I V I T Y .



D I G E S T I O N  A B N O R M A L I T I E S :

 D E F I C I E N C I E S  I N  P A N C R E A T I C  S E C R E T I O N ,
D U E  T O  C O N D I T I O N S  L I K E

 C H R O N I C  P A N C R E A T I T I S  O R  C Y S T I C
F I B R O S I S ,  L E A D  T O  I N C O M P L E T E

 D I G E S T I O N  A N D  A B S O R P T I O N  O F  F A T S  A N D
P R O T E I N S ,  R E S U L T I N G  I N

 S T E A T O R R H E A  A N D  U N D I G E S T E D  P R O T E I N S
I N  F E C E S .



D I G E S T I O N  O F  O L I G O P E P T I D E S  B Y  S M A L L
I N T E S T I N E  E N Z Y M E S  :

T H E  L U M I N A L  S U R F A C E  O F  T H E  E N T E R O C Y T E S
C O N T A I N S

 A M I N O P E P T I D A S E ,  A N  E X O P E P T I D A S E  T H A T
R E P E A T E D L Y  C L E A V E S  T H E  N -

T E R M I N A L  R E S I D U E  F R O M  O L I G O P E P T I D E S  T O
P R O D U C E  E V E N  S M A L L E R  P E P T I D E S

 A N D  F R E E  A M I N O  A C I D S .



Item 1
62.5%

Item 2
25%

Item 3
12.5%

A M I N O  A C I D  A N D  S M A L L  P E P T I D E  I N T E S T I N A L
A B S O R P T I O N  :  

M O S T  F R E E  A M I N O  A C I D S  E N T E R  E N T E R O C Y T E S
T H R O U G H  S O D I U M -

D E P E N D E N T  S E C O N D A R Y  A C T I V E  T R A N S P O R T
V I A  S O L U T E  C A R R I E R  ( S L C )

 P R O T E I N S .  D I -  A N D  T R I P E P T I D E S  A R E  A B S O R B E D
B Y  A  P R O T O N - L I N K E D

 T R A N S P O R T E R  ( P E P T 1 )  A N D  H Y D R O L Y Z E D  I N T O
F R E E  A M I N O  A C I D S .



F R E E  A M I N O  A C I D S  A R E  T H E N  R E L E A S E D  I N T O  T H E
P O R T A L  S Y S T E M  T H R O U G H

 S O D I U M - I N D E P E N D E N T  T R A N S P O R T E R S  O N  T H E
B A S O L A T E R A L  M E M B R A N E .

 C O N S E Q U E N T L Y ,  O N L Y  F R E E  A M I N O  A C I D S  A P P E A R
I N  T H E  P O R T A L  V E I N  A F T E R  P R O T E I N

 M E A L S .  B R A N C H E D - C H A I N  A M I N O  A C I D S  ( B C A A S )
A R E  N O T  M E T A B O L I Z E D  B Y  T H E

 L I V E R  A N D  A R E  I N S T E A D  S E N T  T O  M U S C L E  V I A  T H E
B L O O D S T R E A M .



A B S O R P T I O N  A B N O R M A L I T I E S :

T H E  S M A L L  I N T E S T I N E  A N D  P R O X I M A L  K I D N E Y  T U B U L E S  S H A R E  A M I N O
A C I D  T R A N S P O R T  S Y S T E M S ,  S O  D E F E C T S

 I N  T H E S E  S Y S T E M S  H I N D E R  A M I N O  A C I D  A B S O R P T I O N .  I N  C Y S T I N U R I A ,  A
D E F E C T  I N  T H E  C A R R I E R  F O R  C Y S T I N E  A N D

 D I B A S I C  A M I N O  A C I D S  ( O R N I T H I N E ,  A R G I N I N E ,  L Y S I N E )  L E A D S  T O  T H E I R
P R E S E N C E  I N  U R I N E ,  C A U S I N G  K I D N E Y

 S T O N E S .  W I T H  A  P R E V A L E N C E  O F  1  I N  7 , 0 0 0 ,  C Y S T I N U R I A  I S  A  C O M M O N
I N H E R I T E D  D I S O R D E R .  A D D I T I O N A L L Y

 D E F E C T S  I N  T R Y P T O P H A N  U P T A K E  C A N  L E A D  T O  H A R T N U P  D I S O R D E R ,
C A U S I N G  D E R M A T O L O G I C  A N D

 N E U R O L O G I C  S Y M P T O M S .



THANK
YOU FOR YOUR 

ATTENTION !


