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‘ Digestion of egg albumin by the human gastrointeatinal

tract was studied in 15 adult Chinese males, using the oral lavage
~~~ method deve loped in our laboratory .~ Except for an in termis s ion

period of 13 or 2~ hours , subjects d rank an isotonic snilne
solution continucusl y d u r in g  the study period. Fractions of the
ora] protein lo~id di gested were si gni ficant ly  greater In
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su ’t jec ts  allo~~ d 2 hours digest ion t ime (r ~ean , 1~5%) than in tho~~
g iven  only 1 hour for digestion (32)~). Furthermore , subject~shov~cd gr~ ater d iges t ion  of the cooked albumin than the rat ’
prote irk z 91% versus 36% digestion. These results indicate the
fe~tsibility of the oral lavage method for nutr i t ional  s tudies.

‘Th e fraction of test protein digested was sign ificantly
greater in younger subjects than in older ones, 147~ and 32% ,
respective ly, with 1 hour digestion time . This suggests that
digestive activity of the hu’ian gastrointestinal tract decreases
with an increase in age.

Clinical application of the protein digestion test by the
oral lavage method was f irst  done on a patient with Kwashiorkor-
like syndrome. No protein digestive capacity cou3.d. be detected
during hi~ i).lrte~s while protein di gertivc~ capacity it:bUfl~ed to
about 6O)~ that of a normal person during his convalescence, 5weeks after removal of a blind intestinal loop. ,~
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(a)  a surnr ~ary of all research accompli sh~ d *

During the past 3 years, an oral lavage method
has been deve~oped for studying protein digestionand absorption by the entire gastro—intestinal tract
in man. The oral lavage method has been found to be
safe without untoward effects. Heart rate, blood
pressure and plasma electrolytes have been stable
during the period of lavage (Phillips et al. 1977).

The method of study has been described previously
(Phillips , 1975). Essentially , the fasting normal
subject drinking an isotonic saline solution at a
rate of 1i~0 g/min develops, in 1 hour , a diurecis and
a diarrhc -~. Ccntinued drinking for a second hot~rcompletes flushing out of all food, feces, and
bacteria from the gastro-Intestinal tract. Drinking
for a third hour enables collection of two 30-mm
control samp les of urine and stool. Drinking is then
stopped. Thirty minutes later. 32 g of egg albumin
in 200 g of saline solution are ingested , and 1 or 2
hours are allowed for digestion. Then drinking is
resumed (l~O g/min) with a dye marker in the first200 ml. Stool and urine samples are collected every
30 mm , from the occurrence of free-flowing diarrhea
until 30 mm after all dye has disappeared. Aliquots
of stool specimens are analysed for total nitrogen
and non-protein nitrogen. The amount of protein
nitrogen is estimate d by difference. In healthy
Chinese males given 32 g of egg albumin the average
digestion is,

20-30 years-old males and 1-hour digestion Z47~L&O...50 years—old males and 1-hour digestion =
kO-50 years-old male s and 2-hour digestion =

It is well known from conventional nutrition
studies that heat denaturatien ef ~,rotein 5ncreasesdigestibility . Our 6 paired studies in normal Chinese
subjects have shown that 91 per cent of the cooked
egg albumin is digested in 1 hour while only 36 per
cent of the raw protein is di gested during the came
digestion time . Thus, there is indication that the
oral lavage method is a rapid and convenient procedure
for such studies (Phillips, 1975).

The first clinical application of this oral
lavage method in diagnosis of protein maldigestion
was done on a patient with Kwashiorkor-like syndrome .
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During his illness his ability to digest protein
was studied by the oral lavage method ; no protein
digestive capacity could be detected. During the
convalescent period , 5 weeks after resection of
a proximal jejunal blind loop, the patient ’~s abilityto digest protein was again studied and found to
be about 60% that of a normal person of his age
(Huang et al., 1976).

Amino acid clearances by the gastrointestinal
tract are determined. Intestinal clearances for
methionine , tyrosine and the branche d chain amino
acids are arowid 20 mi/mini clearances of other
amino acids are all beyond 3 mi/mm . However ,
clearances of amino acids by the kidney are only
about 1 mi/mm , except for glycine , histidine and
tryptophan which are close to 3 mi/mm (Lee et al,
1975).
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(b)  an In d ex _of all technical  reports issuc’d under
the contract .

Annual Report , by Robert A. PhillIps , 25 Mrach
1975.
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(c )  an In d ex  of  ~)i puhlicatioris insuerl under the
contrac t.

Lee. S.C., C.C. Huang, T.K. Young, R.Q. Blackwell
and R.A. Phillipsi Preliminary studies on
the determination of human gastrointestinal
clearances of amino acids by an oral lavage
method . Chinese T~ed . J., 22~l6—2l, 1975.

Huang , C.C., H.C. Huan g, S.C. Lee , T.}~. Young,R.Q. Blackw~’l1 and R.A. Phillipss Defectiveprotein di gestion with Kwashiorkor—iike
syndrome in a Chinese adult following
subtotal gastrectorny. Chinese ~ed. J.,
23~118— 122, 1976.
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(d) conciu~ ion drawn h~~ ec~ on the_ research*

Digestion of egg albumin by the human gastro—
i n t est i n a l  trac t w s tud ied  in 15 adult  Chine se
m aim us ing  the oral lavage metho d developed in
our laboratory . Except for an Intermission
period of l~ or 2~ hour s, subjects drank an
isotonic saline solution continuousl y during the
study period. Fract1on~; of the oral protein load
digested were signi ficant ly greater in subjects
allowed 2 hours digestion tine (mean, t1.5~) than
in those giv en only 1 hour for d igestion (32%).
Furthermore , subjeets sho~:ed greater ~~~~~~ ‘r~ of
the cooked album in than the raw prote in , 91% versus
36% di gestIon. These resul ts  in d icate th e feasibi l i ty
of the oral lavage method for nutritional studies.

The fraction of test protein digested was
significantly greater in younger subjects than
in older ones , 47% and 32%, respective ly, with 1
hour digestion time . This suggests that digestive
activ ity of the human gastrointestinal tract
decreases with an increase in age.

Clinical application of the protein digestion
test by the oral lavage met hod was f i r s t  done
on a patient with Kwashiorkor—iike syndrome . No
protein digestive capacity could be detected
during his illness while prote in digestive capacity
resumed to sbout (0% that of a normal person during
his convalescence , 5 weeks after removal of a
blind intestinal loop.
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(e) a t o f m~j2r_acc o~ p l i s h m e n t s s

A new procedure , the oral lavage method , is
developed for nutritional studies. The method
is simple and requres no more than 8 hours. In
our study we foun d that this  method was sensi t ive
~~ Our~!i to detect protein digestion altered by
(1) di gestion time .
(2) age ,
(3) heat denaturatlon of protein.

The method was also sensit ive  enough to diagnose
protein rnald igestion at least in one patient with
Kwashiorkor-].ike syndrome .
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