DIGESTIONAND ABSORPTION OF FATS

DIETARY FATS
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Types of fats. Fats are 'of thiree types:

« Simple fats or neutral fats, e.g, qtrigl,y;mrides and
cholesterol. .

« Compound fats, e.g. phOSPhOllplds_ & 5059

« Associated fats, e.g. steroids and' fiy OIS itarmins.

Dietary fat is of both vegetable and animal origin, Mostly
it is in the form, Pf neutral fat (tnglyc ndesl) It a

includes small amél[ﬁts of phosp‘h’o”hpxg 75 'hoTei&% 'IUl
some free fatty acids, lecithin and cholesté&-&i“ Rl 1910

Daily intake of fats in fh’e d1et vaﬁes wndé‘l‘y‘ ‘Hﬁﬁﬁ“gg ut!
25-160 gm. Jban ¥ Sesqiiotiqorl-o1q
q3z bas gbi ;i olqzorg zeeylutbyd 11
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Although hpolytlc cnzymes ‘are secre{ Br“rf”fh“""’ Rilir
(lingual lipase) and s‘h}iﬂach "(ga.s‘fnc hpase l'fe"f'" g m”
is so insignificant' that' pracﬁcal?y d1ge:st10 of” aﬂ i”
dietary fats occurs in"the small intestine. Gastric hpase-
which initiates fat dlgesnonwacmfoqu;.on,m{tten,@.]n@@q
normal “’ﬂdmﬁﬂs gastric lipase is.soon; inactivated. by,
gastric juice (pH 1-2), as it is) /inactivated at pH 2.5 and.
acts at an optimum pH. of 4.5. §amq fat digestion jin |
stomach may  occur under. ;follpwlgg gpgqpptgpnﬁLJ
CICUMSANCES: 1 .- |- 1. 1bo ,ma-,z.n Isunbmbzo-siduloe
. Achlomydna b (e gastnp Ju;cc; qmnomuac;tl.v,at_e_,gqqmqo
dipase),’; sady' avs o dovagis@ise slid 3o 2slaplgm
* Regurgitation ofpancreatm lipase from the duodenum:-
into the stomach; and 1 b wlog sldislog 8taw
s Inyoung suckling annhalsrwh:ch ingest laﬁgdq@nnhes )
of milk, the fat of milk is present/inmanemulsified form
- and digested, and inhibit the secretion o‘ﬂgésnﬁ@fjuinem

f, is; et sae A6 nainao!
Mechanism ofdlgesﬂ?n °|f, ,a;., atlesselidy b m“ al 40

The digeﬂlon Offﬂ‘( ll'lclUdﬂs( tl'l’.'GF swpﬁﬁ‘{if vl gmwolls

» Emulsification of fat by bile salts,

s Hydrolysis of fat by pancreatic and mtestmafl lipolytic
-enzymes;sand uis selt ar rsmes solgiodn 16l ull_ 1'“Jfr1?_z

. Accclemtiom of fat digestion by micelle formation. 1ia

1. Emulsification of fat by bile saits | e 1

o Emulsification, ie. breaking of large ' fat drops into
smaller droplets is a prerequisite for action of pancreatic
lipase. It is S0, because the pancreatic lipase being

. s on Mmmﬂ‘w‘w#mﬁwf 7 ﬁ:shfatu]

Th ; mg:foraﬂm action-of lipase is

¢ : smfm- a' ".' nd 1' l lhﬂ*amulljﬂqauqn
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| Emulsified fat
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Fig.7.7-5. Emuilsification of fats by bile sa!s A, a large fat

particle; and ‘Bismall fat-particles surrounded by bile salts.
Aouogsloaaen) . . ¢ i 8

o Emulsification of fat is caused by bile salts because of
their property of lowering the surface tension (detergent
like action). \‘Vlth the lowered surface tension of the
fats, the se entatlo ‘Fmvements of small intestine

 break up larg fat%g! ile les into fine ch;oplets—(l um in
 diameter). Lecithin (a component of bile) WhIClL.hBS a
stabilization actlon n the emulsmns greatly enhances
the emulsifying laci ongg:ue salts. The bile salts

surround the 3& drag ets in such a way that their
llpophlhc no l§ lar ‘en tovgards the fat and theu-

hydrophlllcapg)igﬁ.@ndj separate the fat anle[s,\ from
the aqueous phas e (Flg 7.7-5).,

2 Hydrolysis of fah drup!ets by panqresq'c apq!,ﬁttgstmal
lipolytic enzymeﬁ A %
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Fig. ??-7 Sfeps of fat ab.-sorpiro.n 1,1 transpo;ta(fpn of
micelle to enterocytes brush border: 2, drffusion of I:p;d
across the enterocyte membrane leaving bile salt in th

lumen; 3, formation of chylomicron: in the endoplasmic
reticulurm; 4, release of lipids into in t@rsltr.-hum by exocytos:s
and 5, diffusion of lipids from interstifium into Jacteal (from
where lipids . enter. into: Jlymphatic . circulation) and)» throtzgh
thoracic duct into circulation, FA;, fatty. acpd, MG
monoglycerides,. chol: chorestemf TG: ;nglycendes LCFA!
long chain fatty acid, SCFA. short chain fatty ac.‘ds NEFA
non-esterified fatty acids, and’ PL; phésbf?offf’fﬂ i

:li el

through the aqueous medium of the, mtcstma! !umen to
reach the brush border. This problem is so!ved’ by the bile
salts by forming the micelle. As described abqve (Fig. 7.7-
6) the outer surface of micclle is fonncd by Wi ter-salulbte
polar ends of bile salts, which helpq the mlcelle to diffuse
through the aqueous medium t6 reach the brush' border
membrane; Thus, the bile salt micelfc acts as a transpoﬁ;
vehicle for the products of fat dlgcstlon 11-p0Dina D e

2. Diffusion of hpufs acr'acs’ rhf éntem yie coll’ ".'f.‘?f.'}'.m"ﬁ

Onr:-c ;h? micel le comes in cbn f Wl h e Cfﬂf membrane,
£ i Al il Sals
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the monoglycerides, free fatty acids; cholesterol and. fat
soluble wvitamins (being soluble in<the cell membrane}
diffuse passively at a rapid speed through the enterocyte
cell membrane to the interior of the cell; leaying bile salts
in the intestinal lumen. Thus the raie-limiting stepin lipid
absorption. is the formation ; and migration of the miceiles
from the intestinal chyme to the microvitli surface. It is
important to note that the bile salts must be present in
certain mihimum ‘concentration ‘catled cmwal Imiceil’ar
concentration before imicelles are formed.:

.« The bile salts! réleased from» m'.ceﬂe\aﬁer diffu-_sion. of
their associated lipids, are absorbed in the terminal ileum

by a Na“ dependent active transportprocess: oo /o) i

3. Travsport of !‘:puﬂ from'inside the enfefocyrm 40 ' the
interstitial space. Onee inside the cell, the end' products
of fat digestion enter the interstitium by two mechanisms:

i. Diffusion across the basal border'of entéeroeyre” The
small chain fatty acids' (SCFA} with/less than- 12-14
carbon atoms are able to diffuse across-the basal border
of enterocytes to enter the interstitiumin sor a2 e

ii. Formation and excretion of chyloniicrons from
enterocytes by exocylosis. The large chain fatty acids,
cholesterol and lysophosphatides, enter the smooth
endoplasmic reticulum, where they are reconstituted:
o 2-Monoglycerides are combined with fatty acids to
produce triglycerides,
o Lysophosphatides are combined with faity acids to
form phospholipids, and
o Choies}erol is re-estenhed
The re- formed hp:ds cogﬂesce tp fm;m a sman hpld
dmplcts (abm.u 1 nm, m dlametcr} called chylormcrons
whu:h are, hned by B- ‘npoprolems synthes:zed Jhe
chy!omlcrons are then excreted into the: mtm'-stmurn by
exocyrosis from the basolateral membrane of entemcyte
Covarmg of B- hpoprotems is esqenual fmt‘ the exocytosm
{0 occur. Therefore, in the absence of B hpoprotem
exocytosis will not, occur, and .,t__h_g .entergeytes: become
engorged with hp1ds N ey S e RS

4. Transport of lipids into urc:darwrr After exiting the
enterocytes (i.e. in the interstitium), the chylomicrons
merge into Jarger droplets that vary in . sim(g ‘fr,gm %9 -500
am, depending on the amount of h;nd ‘laemg absorbed.

From the interstitium the lipids diffuse into the: laeteals,
from which they enter the lymphatic ciroulation and via
thoracic duct gain access inta the blood c'itéulﬁtiiyﬁ{ .

APPLIED ASPECTS pREsY) %

Lipid malabsorption

e Lipid malabsorption is much msammman ~than
carbohydrate and protein malabsorption. 11
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