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GENERAL IHTRODUCTIOH AND AIM CF THE WORK

The zctivities of intestinsl dissaccharidases in
healtn and various diseases are gaining much interest,
In gasirointestinal billercisses no gimilar studies
have teen yet reported., In our countary carbohydrates
form the main bulk ¢f diet among ihe mejority of pepu-~
lation and also tilharziesis iz a general problem, s
it secems worthy to study the jejunal diszaccharidase

activities in gesirointestinagl tiiharszissis.
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The Discecharidesse

"

Definition

Intestingl disacchnyidszes are concerhed with the
hydrolysis of dissccharines to thelr consitituent mono-

gaccharides.

There are varieties of thess enzymes acting on

different subztance=. Thsz physioclogically important

(1)

33

disageccharides ars malicze, gucrosge, snd lactose.

Localigation of disaccharile hydrolysis

- ——e

In 1957 Borgstrom and ,quVﬂnt(E) lecalised the
hydrelysis of disaccharicss to the intracellular poriion

of the gastrointestinal tract.

The brush border mamkrane of the eplihelial cell

of hamster small bowel Lad been isclzted by tissue
fractionation.{j} The disacchoridase activities were
regovered in high yields in these brusk bhorder prepara-
$ions. Electron microecopy of isolated bwrusk borders
from epithelial celis of henster intestine demons-
trated knots, &04° afttached $o the lumen suface of

{4}

the plasua membrane. Separation of these knohs
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were done and the zmctivitiez of sucrssze and maltase
were ghown o regide in these knobs and were not found

with the plasma membrane,

Jos et al, 1967{5)

demongtrated by ¢ histochemical
technique intense stainiang in the krush border znd in

the distsl part of the vills

Spatial distributior of i%ﬁgccharﬂ'ases:

In the gastiric mucces little disacchardisce activity

(6)

was found.

In the =mall bowel ihe lovwiesi disazchardiase activity
was found in the ducdenum =nd ddetsl ileuwm. In the Jejunum
and proximal ileum peak esctivities are found at variable

{7

points.,

Dietary regulation of disaccharidsse sctivities:

(8)

Rosenweig snd Hermon in 1968 found that normal
jejunal sucrase and mzltase activites =dapt to dietary
sugar. Both incereased gigrnificantly with either sucrose
or fructose feeding whico nas no effsct on lzctase

activiiy.
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Other studies in hunean (9) (10} (11) have shown

that lactose or milk fees ixns 234 mpot incresss lactase

activity, Also lactoze Tree Sied did 10t cecreszss

lactase activitg.(lz)

. 13 . ) s s
In experimeniz on aé J)p}:'r:n‘lzlsu.ri free diet did not

Withh the usze ol rzsdiociectcopls asszay lacvaze puriiled

from human intestinsl mu inhitited by glucose,

galactose =nd Iructose, Sucreze and maltzse

were inhibited by hydrelytic producte of their natural
f
(16)

subgtrates. This inkitidicn is meximal at pES.

It ie protable thav inhit. sion ig By ccompeietion for
transport by product of nydvolssis which thus a cummu-

late at sgite adjacent to ile btrush bordem with further

e iesax s 15 - e a e
inhibition of enzyne actl?ltj,( 5) Wether this inhiti-~

fion actually occurs duriiz the course of digesting a

meal or can only be produced by ingesting larage amount

{15)

of moncsagcharides is s2till niiclear

Development of intestinsl dizacchardiases:

i
m
i
Q
(v
i
)
[}
|l
[T}
o}
0

A1l of the inftestinal 4 zra glready

ez
active in three monihk o0ld humen eméryo.(lT) (18) The
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alpha disaccharidase cotivities reach the rormsl adult

level in the 53h and Tik otk of foetal 1ife. The only

exceptlion 1= one of Ihe meliises which isg 2113l low in
- 1 .
the newlysorn.( 7) In zdultz the lactage veluse srs

occaszioniy reduced Tut still sufficient for hydroliysis

L

. is .
of normal lseciosme lntake.( ) In studies o humen

(20}

R

populztion with hish inelence of lactese defisiency.

«“lJ_

It wee found thav lactase levels kave decresagsed foll-

o
.__l
4]
<
o]

owing the weaning psricd and tas adali

ususglly resched ty 10 yesre ol e3=.
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The cliniecal syndromes tesed on disaccharidases deficit.

I< one or wmore of dizzccheridese encymzs sre deficient
the corresponding disacsherides are not hydrolysed and

(21) The undigested dis-

remain lﬂ the intestinel lomen.
accharides are excreited unchsnged in foecez causing

L=

jh]
m

pamotic diarrhoes. They 0 uncéergo kcoccterial degre-

dation causing fermeniagtive disrrhoez. Therefore

-

diarrhces is thse leading symptom of dissecharide mala-

{22) (23}

bgorption. The degrec of disrrhoes depends

on the doge <of the sugar., Yhe ghdomen is dicstended and
unsually vagusly painiul, The distension 1g due at Tiret

to liquid in thre =:sll bowel and lster fto gas in the cclon
ag the eugar resches the bacieria. Dorsorygmi srz pro-
minent. The stools are liquid, fecamy =nd have typical
scid emell.This isdue to ths presence of lactic =eid
which iz produced by thz sction of tactsrisz on undi-

-

geated disacchsrides. I% can be determined by chemical

(243

methpds. Gnly trsce sniount is found in normal

foeceg but tig amount iz found in formentative diarrhoen.

{

Lactaqe deficiency:

o

cal festures of lactase defipiency

{}1 :

are extremely verizhle here mnay kbe nausoea,

In adult the cli:
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fullness, akdominzl cramps, flatulence and diarrhoes
following ingeetion of milk or lactose, In some patients
the symptoms =re very mild or even abscent and in othere

they ars zevers,

The factors that determine the symptomatology of

4
lactace deficlency are:ﬁz”)

1. The smount of milk or lacteose ingested.

2. The total lactase avilable for hydrolysis which
iz in psrt s functicr of the whole length of the
gmall towel.

3. The =gpeed of gasiric eapiying.

4, The presence of other foodstaffs,

5. The type of intestinsl flora,

When lactase deficelt wee first described, it was
thought to be a regidual effect of some illdefined
trangient inJjury or inflammation of the gostrointes-

tingl tract.cz?)

Ae it waz obegerved that lactase

defeciency occurs more irequently with the advence of
age, it was suégested thet zdult lactase deficit might
repregent lste onmet of heridietary traii or an effect

(27)

of aging.
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Lactase deficiency was demonsirated in many ethinic
(28) {(25)

(32)

groupz, This wze demonstrsted in Asian, Torth
< 1 —
(3¢) (3 ), bekimos

(3= (35) {(36)

and zouth fmerican Indisns Greck

(33

cypriove snd Bgy Gzuscasion

maiatzln relestively high lsctase zetivity throughout

sdult 1ife.t20)

Svidence of familizl Le=sis for primary sdult laciosze

I
intalerence is found in sous studies.‘jj} (37

55(38) and Gudmand and Jarnum

Cook snd Hajubi in 1956
in 1969(32) gtudied individuszls or zroups of mixed
percentsge whore parents or perent groups have kigh
incidence of lzctoge intolerasnce on one hand and low

incidenze on the oither. I% hase Dbeen feurd thei these

individuals bave iacidence of intolzrance inter-

o

ixe

=

EN
]

mediste ketwesn thelr pavernizg or parent groups. 411

these findings suggest thet z2ult iactezse deficit iz

e genetic trait.

It was suggested that lsctase Ceficit in ran mey

he the resuli of laectesc pocr die

peinting cut to

b

o]
H
|.—|-
«F
j—t
W

the fact that there i or no mily consuampticn

in areas where lactase deficieney is prevelsnt.
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However 14 is squelly approprizte to conclude that

rom nilk ingesstion tecause of

Tombined sucresse leonalisees deficicney ig an uncommion heri-

1

tekle disgorder which has booa noted nagily anong chila-
ren{QI} (42) end only in Low adultstqj}{44} 4z long as theo
newhorn infent isg Ted human wili, thers srs no eymptons.
When the ingesgted food eontaine sucrose, dexirins or
starch, dlarrhoea appears giat Tthe child stops zaining

wolght ard fails to thrive.

The elimiration of sucrose, doxiring snd sigrch Ironm

diet iz folleowed by guick improvencnt.

gongenital glucoge galactosc melabsorption:

[} -

wers reporeed Ty Indgvist and

Hecwwisge in 1562, Az glucoese dig theo constituent.
monogaccheride of all digzcehsrides, all digesccharides
tolergncce testl ere etnormel. The only tolcerated suger

ig Iructoze.

Central Library - Ain Shams University



- 10 =

Symptomatic or secondary syndromes:

o

Lay disease with diffic-z demage of the emsll howel

. . . R 46)(4
mucogsa alzo damsages smell intestinal dlsaccharldaseeE Y (47)

Patients with primary melabsorpticn syndromes shows
decreased activity of intestinsl dizsccharidase, and the
activity of the enzymes incresse sfter successful trea$-

-
: _— . fen . i 4
ment with lkeslirz ¢f the intestinsgl eplznellum.{DJ(47){ &)

Hovwever lactase sctivity refurns slowly to normal
within months bul sometines remsineg severely depressed

for years_(47) (493

The younger the age of the paiisnt the grester the

rate of recovery of lactase activity.(4T}

Patientz with untreated pernicicus anaemina shows

(50)(51)

decreaged activiiy of intestinsl disaccheridases.

Plotking end Iseceltacher 196¢(52) reperted decreased
intestinel disaccheridaces with intestinal 1ymphangiecc-

tagia, ghetalipeproteinenia gnd vlind loop syndrome,

L (53)

in 1565 Larrechea &t reported decreased
digacchsricase sctivity with Whipple's discase and

integiingl lymphangicctssia,
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Heomycin (54 induces a docrease in the activity of

intestinal disaccharidases,

Reseciion of at lescet 2/3 of thz =mall bowel decr-
eazes the total content of disaccharidacses and resulie in
dipaccharide malshsorption despite zocrmal enzyme concen-—

trafion in the remaining small bowel.

Chance eombinetion of acquired lzctage defeciency
with other gastroiniestinel dicesses:

A chance combination of lactzee defeciency with any
other disease 1z expected to bhe rather freguent. On
possible reason 1s the increase in dietary losd of
lactose due to the regimens preseriked by physicians

for the treatment of somez gastrointestinel disarﬁersg49}
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