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Abstract Summary |

Vitamin A absorption and relalive ﬂmportance of Zinc status for the
|
metabolism of Vitamin A will be stqdied during and after recovery in

|
LO patients with cholera and E. co}i selected at random, After an

overnight fast D-xylose absorption:tpst will be done on the patients,
|
Next morning vitamin A absorption #est will be done after giving
-

7500 TU vitamin per -kg of body wquht. On the same day they will be

» » * I o »
further given an intramuscular injection of 50,000 units of water

|
miscible vitamin A toc saturate thé liver store of vitamin A, Oral

|
7n as Znsoli will be given to ten patients from each aetiology and the
| .

other ten will receive placebo. hb the time of discharge a second
|
vitamin A absorption test will b4 performed which will enable us to

|
estimate the eifect of Zn on the;vitamin A absorption and its mobili-

|
sation from the liver inte the plasms. This study should lead us to
|

an important. undersbanding of vi#amin A absorption during diarrhoea
| _
and also should egxplain the importance of the presence of adequate

|
level of zinc for effective metabolism of vitamin A.
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INTRODUCTION !
l
1. Objectives: !

I » =
The overall objective of this study is to assess the nutritional
|

I -
status especially vitamin A and ?n level of the patients with

diarrhoea due to different etiolbgy. Since the actions of vitamin
|
A and Zn are known to be interdebendant the other objective of
o
this project is to study the infiluence of Zn on the absorption of
: 1

|
vitamin A in malnutrition and diarrhoea,

Background: i

|
Vitamin A deficiency is widely known to be the cause of xeroph-
|
\ .
thalmia and nightblindness in Yoth man and animals. Besides, in:
|
absence of adequate dietary injake of vitamin A or its precursor
|

I
for a reasonable length of tim?, several abnormalitics can occur,
|

Increased keratinization of epithelial line, loss of weight, loss
|
|

of appetite, reduced turnover lof mucus secreting cells are notew

worthy. Vitamin A deficiency iusually accompanied by protein energy
|

|
malnutrition is also closely related with increased frequency of

infection and impaired nutritional status of the individual. There
I
are two kinds of vitamin A ma%nutrition, namely hypervitaminosis

I
and hypovitaminosis., Hypervitaminosis is rare but hypovitaminosis
|

is guite common particularlyfin developing countries among the pepple
|

in slum area and having poorieconomy. To have good assessment of
|

[
true vitamin A deficiency there is some difficulties . The nutrients

|
|

which are not stored in the body, an equilibrinm exists between
|

the tissue and plasma. In these cases plasma level reflects the

|
level in the body as a whole,
|




|
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|

|
This is not the same for vitamin 4 which is stored entirely in liver.
|

I -
Therefore, the plasma vitamin A level does not necessarily say the

true status of vitamin A level of t}‘lle body. In 1963 the United States
|
Interdepartmental Committee on Nutrition for National Defense (1)

|
recommended that the "deficiency” should be considered when the plasma

level becomes equal to or less than!logpg/dl.

|
Absorption of Vit.A during Diseased States
. |

Low vitamin A IWwel in plasma can:be associated with different condi-
|

tions like parasitic infestation, liver disease, low protein intake
|

|
and diseases which interfere with digestion, absorption, transport’
|

storage or metabolism, Children a%e the most susceptible group of
|

population who can have all these diseased condition and ultimately
|

become vietim of the deficiency stiate, An absorption study was performed
I

by a group of scientist in India q2) to assess labelled vitamin A
I

absorption in children during inféction., Tt was found that during
|

I
respiratory infection and during acute diarrhoes, absorption of Vitamin

A wWas grossly-impaired. The samngroup {3) reported another study
|

of diminished absorption of vitamin A in children with Ascariasis/having
i

af'ter anthelmintic treatment. f Recently Dilip Mahalanabis &t.3].
I

{li) observed malabsorption of water miscible vitamin A& in children
I

|
with giardiasis and ascariasis. Prompt improvement in absorption was
|

Boted after eradication of the iéfestation. Thus repeated attacks of

I
diarrhoea or other gastrointestinal infections may enhance the vitamin

4 requirements specially in chil?ren whose vitamin A storage in the liver
|

is poor. However, the mechanism of vitamin A absorption during infection

!
iz not clearly understood, j / marked improvement




Tt was stated (3} that this defective absorption was nol dve to mal-
shsorption of fst, since steatorrhoea were nol present in any of these
study subjecte. Therefore; the mechanism of vitamin A absorption needs

to be studied in these diseased states,

Metabolism of Vitamin A

To understand the mechanism of vitamin A absorption a simple aceount

{for vitamin A metabolism is to he éiven here, It is already established
(£} that retinol (vitamin & alcohol) circulates in bleod attachec to
retvinel binding protein (REP) a specific protein which inturn is bound
Lo prealbumin (PA). Under normal condition these three proteins interact
in a molar ratic of 1:l:l, The presence of RBP and PA is essentinl for
proper utilisation of vitemin A, In protein calorie malnutrition RSP
and PA are significantly decreased {6) and simultaneously the transpert
of vitamin 4 from liver becomes affected, A third substance Zine is
essentially involved in vitamin A metabolism., Zinc was reported to he
necessary for normal mobilization of vitamin A from the liver {7},
T.R.Duncan et.al {8} reported possible interaction between vitamin A

and Zn in pregnant rats, Combined vitamin A and Zn deficiencv had ters-
togenic effect on the foetus., This study also proposed that 7n mAY
interact with vitamin & metabolism 2zt the line of vitamin A transport

from the liver to preirhereal tissue,

Siscases due to Zn deficienny

Numerous studies {9-12) were performed to establish the clinical symptoms
assoclated with 2n deficiency, The well known symptons are dwariisem
and hypogonadism, grovih retardation, testicular atrophy and loss of

#Ppetite. A8rodermat.itis enteropathica is a well known cordition af

n deficiency,
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Besides, Zn deficliency is also knmm 1O be aaqeciamﬁ %ﬁ; memwkor

(13), cocliac diseast (1h) arnd diaacemvidmu deficiamy (15)- ;
matic zinc deficiency has also been detected m patdent.l ﬂth fﬂﬁ.ml '

enteritis (16). Malabsorption due Yo pancreatic mwtmmmyg,

gteatorrhoes, gastrectony, jptestinal mucosal di.aam nd ptxaauie
infection all these are xnown to cause Zn deficiu!pgy ¥ mm
of 7n absorption from the gut 1o not clearly mzewv . Some Topnt

studies from expermntal animals mdieat.e t&mt a szim %inﬁms 113‘“‘1

is secreted into the intestinal Zumen by the mcrama,f Z_M- Wm E

so facilitate the uptake of #inc By th& 1nteatm1 ipithbliﬁ oel’ls.
Whether the same mechanism exiats foi' man is not au%bli hnd.-a Gm W
speculpte that a lack of the zinc’ binding ligand: m nausavl.mhqutm
of 7n. 7ine therspy has been descoribed in cms with: mhbaorptim
winrked improvement (15) In specific two cases, qna.-be:tng 8 fexsle
aged 71 yrs and the other a male aged 7 nonths hsd & markad elm&ul
progreas with sinc therapy (300 ng 2080y - fMHyd/day) and (30mg oSOy,

TH p/day) respactively. The patients plasma value for Zn showed &

raised lavel coinciding with clinical mpro‘umnm in thai.r cendition (15).

¥

Vitamin A and Zinc level in B_A;_ngladaah . ‘ﬁ:

In Bangladssh a large percentage of popnlation is aﬁfﬁring from wale
mutrition which predispises to verious types of infecticn wnd diarrhoea
1eading to malabscrption. Morgqover eight,y percant of total energy |
intake here is consumed as rice, which is a poér acarcs zof both witemin

s and Zn. The mean adult intake of vitemin A asd 1;.3 pmmragr is about
half of the recommended value of '3500 I0 per day (18). Thare 3o “of course

s seasonal varistion of vitamin A intake; mﬂﬂm in W ami Jum
due to avaiiabiliw of seasonal fruit.
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From a study done by Ken Brown et.al {19) in children nutrition

unit, Dacca, Bangladesh it was reporied that the mean serum vitamin

A and carotene iavel were Sjpg/dl 5 and 3% pg/dl - 26 respectively
among the outpatients, as compared to village meaps of i = ijg/dl
and 87 = 6Jpg/di. No study on Zn level in Bangladeshi peopulation has
been done yet., According to the report of a joint WHO/USAID meeting
(1) vitamin A OL lgpg/ﬂl plasma is.regarded as high risk lsvel, On

the otherhand safeguards are also needed to control continuous overdose
of vitamins. During acute hypervitaminosis the following sympioms may
be obgerved, e.g, nausea, vomiting, headache and diarrhosa., However,
these symptoms Lften occur following a single administration of high
dose capsules (110-165mg or 200,000-300,00 IU) and they are transient,
do not cause any permanant damage to tissues, In the present study the
absorption of vitamin A and its relation with the Zn status during and
after diarrhoeal illness will be evaluated. The information derived
from this study would be very helpful in proper management of the recovery
phase of the pétients.

Rationale:
In Bangladesh all degrees of vitamin A deficisncy is prevalent. This is
particularly true in subjects with malnutrition, Diarrhoea precipitates

maluutrition and thus can cause vitamin A deficiency. Studies have shown

that infestatiJn of giardia and other worms can cause malabsorption of
vitamin A, So far no study has been done to show the absorption of vitamin

' A during the acute infections diarrhoea., Besides, Zn deficiency has been

shown to interfere with mobilization of vitamin A,




Both vitamin A and Zn deficiency is likely Yo he common in
Bangladesh. This study will provide informations on the absorp-

tion of vitamin A during diarrhoea of different eticlogy. Furthermore,
it will establish the role of Zn on the absorpiion and mobilization

of vitamin A. These informations will be extremely valuable in

phe nation wide distribution of vitamin A and prevention of blind-

ness program.
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SPECIZ I AIMS

{1

{2)

(3)

To asgess vitamin A and Zn status in patients with acute

diarrhoea of different aetlology.

To study the absorption of vitamin 4 during diarrhoes after

TECOVEDY o

To study the relative influence of Zn on the vitamin A absorp-

‘ticon and metabolism,

METHOBS CF PROCEDURE

1.

Subgect

Patients with acute diarrhoes and suggestive history of cholera
and E, celi will be taken into the study. Subjects with moder-
ate to severe dehydration and mild to moderate degree of malnu=
trition wiil be selected at random basis. Patients with any
complications like respiratory disease, high fever and severe mal-
nutrition will be excluded from the study. In each group of aetio-
logy, 80 patients will be selected. 1y weaned children between
3-10 years of age will be taken into the study. In each aetiology
of diarrhoea, patients will be divided into two major categories
as chelera with parasites present or absent and E.coli with para=-
sites present or absent, Each group will apairn be subdivided into
malnubrition present: and malnutrition . absént  for the sake of
simplicity differeny varities of parasites and different degrees
of malnutrition will not be further classified at this stage. As
much as possible Bp ape mabtcheda control subjects with no history
of enteric disease vill be studied. Patient distribution is

explained in diagran 1.
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Clinical procedure

On admission detailed history about diet and symptoms relating to

the vitamin A deficiency will be taken. In addition to rovtine
clinical examination biochemical aﬁd apthropometric measurements

will be carried out, Biochemical parameters will include Het, TC,
DC, total protein albumin ratio, stool and urine analysis. Anthro-
pometric measurements will include weight, height, weight for age,
height for age and mid-arm circumference. " Signs of vitamin A defim
ciency like Keratomalacia, Xerophthalmia,.bitots spot will be noted
when present, Rectal swab will be cultured for cheolera and toxigenic

E., coli. Neutral fat globules will be examined under nmicroscope to

assess the steatorrhoea.

Study design

On admission 2 cc venus blood will be drawn for TC, DC, Het. sp.
gravity and also electrolytes if clinically indicated., The patient
will be rehydrated with intravenous fluid only. After 24 hr, of
admission patients will be fasted overnight and d-=xylose test will
be carried out. The level of xylose will be analysed in 2 cc, blood
collected 1 hr, after feeding 5 gms d~xylose., Next morning in empty
stomach vitamin A absorption test will be carried out by feeding
7,500 IU of vitamin A palmitate per kg of body weight, 2.5 cc of
blood will be drawn before giving vitamin A4 and 2.5 cc four hours
after for estimation of vigamin A and Zn, Immediately after this
50,000 units of water miscible vitamin A will be injected intramas~

cularly to restore the liver vitamin A store., Patients will be -
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discharged after clinical recovery., 1l mg of Zn as Znsol; will be

suppiied o 10 patients in ecch sub group and the other 10O will

receive placebo.

“Antibiotics will not be given to the study patients because the

wilfect of antibiotics on vitamin A and zinc absorption and inter-
action are unknown, Patients will be followed up after two weeks,
Repeat vitamin A absorption test will be done to all patients as
described earlier., - The segond.vitamin A absorption test enable us

to cumpare the effect of Zn on the vitamin & absorption and its mobi-~
lization into the plasma, Whether zinc is directly responsible for
patier abzorption cor hepatic mobilization will not be made clear by
this study, At the discharge biochemical and anthropometric measure~
mgnts will be repeated,

Vitamin A will be analysed fluromeirically as described by Hunsen

et. al, (20). Zinc in plasma will be estimated by Dr. A.H. Khan,
Head,_Chemistry Divisicn, Atomic Energy Centre using a very sensitive
modern analytical method known as protein induced X~ray Bmission

{PIXZ) analysis in his own laboratory, Dacca.

Data analysis

Absorption rate (absorbed IU/supplied IU x 100) will be the unit of
measurement and the dependen£ variable, Diagram 1 shows how each

agtiology of diarrhoez {chol, E,coli and control) will be divided and
subdivided according to mutritional status and parasite loud, It

also shows how treatment of vitamin A and zine will be given,
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Each aetiological group will have eight treatment subgroups.
Abgorption rate for each subject will be found out, Mean and
standard deviation for each treatment subgroups, each subgroups

of nutrition and rarasite will be calculated, T test will be
rerformed to see the diffarence of hetween the absorption rates

of any two sroups or subgroups or treatment subgroups. Analysis
of wvariance tecbn%gue will be applied to test the absorption rates

differences of subgroups and groups as a whole.




(50)
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DIAGRAM 1

Parasite

rj Parasitd

J
Vit A Mean AR
only 3D AR
Vit L20) '
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* SD A
(10)
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+ Zine 50 AR
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+ Zing” J8L AR
(10)
“?;%LZ Mean AR
SD AR
(20)
Mean
I
85 AR
Vit A (10)
d—r—>1 Mean AR
+ Zine 0 AR
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D. SIGNIFICANCE

Diarrhoea of different etiology causes malabsorption or loss of many
mitrients. As diarrhoea in Banglaéesh is extremely common, the
status measurement of vit A and its absorption duriqg diarrhoea will
be of immense value, Besides, diarrhoea can precipitate malnutri=-
tign and vit A deficiency is more common among malnourished persons.
Studies have shown that in a zine deficien£ subjects vit A supple-
mentation may not be adequate. Thﬁs establishment of the influence
and role cof zinc on the vit A absorption and metabolism is very
important, This study is likely to have highly significant contri-

butions on these fields.

E., FACILITIES REQUIRED

1. Hospital facilities, nursing and physician attendance will be
required, The same nurse and physician may also be attending

other study patients,

2. ©One regearch assistant will be needed for measuring vitamin A

level from the plasma samples.

F. COLLABORATIVE ARRANGEMENTS

This study will be done in collaboration with Dr. A.H. Khan, Head,

Chemistry Division from ATOMIC ENERGY CENTRE, DACCA.
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Abstraci Summary
;

In a study of LO patients with cholera and k. coli, the absorption of
vitamin A and the effect of zinc supplementation for iits effective
utilisation will be studied or admission and at recovery phase. Weaned
children between 3=-10 years of age will be admitted to ICDIN,B hospital
and after thorough physical and c¢linical exarinatior 2.cc of blood
sample will be taken For determination of different biochemical para-
meter; and aiso electyolytes if élinically indicated. The patients will
ba given intravenous fluid therapy only. After 2L hr. cf admission
patients will be fasted overnight and D-xylose test will be carried out.
Next morning vitamin A absorption test will be done by feeding 7500 IU
of vitamin A per kg. 2.5 cc of blood will be collected before and 2.5 cc
L hr. after for estimation of vitamin 4 and zine. Imnediately after
this an intramascular injection of vitamin A {50,000 IU) will be given
to the patients for saturating the liver store., At the same time 1 mg
of zinc as Znsoh will be fed daily to 10 patients with each etiology

and the others will receive placebo,

Patients will be kept under careful chservation and antibiotics will
only be given if clinically indicated, On 12th day of admission vitamin

A absorption test will again be done and all estimations stated garlier

will be repeated.




1. Children are vreferred because they are the most susceptible group
of our population who are affected by diarrhoea and melnutrition.
Informed consent will be obtained from the guegrdian,

2. There is no potential risk involved with the study:
3, Does not apply.

i, Patients will be aﬁonymousu

5. Consent form is attached.

6. Deoes nob apply.

7. The patients will be potentially benefitted by this study. Ve
anticipate that vitamin A malabsorption occurs during diarrhoea and
supplementation of the diet with vitamin A and zinc is & direct

»

henefit of the subnjects.

8, Blood samples will be needed for the sindy.




o

CONSENE FORM

ICDDR,B has undertaken a clinical study to estimate vitamin A absorp~
tion in diarrhoea and to see the affect of zinc supplementation on the
absorption of vitamin A at admission and ab the time of discharge. This
will include initial blood examination for assessmenl of nutritional
parameters (both tiochemical and anthropometric), Tour stoel and urine
will also be examined microscopically. Ther you will be fed an oral
dose 6f vitamin A. Before and after admiﬁistration of this medicine
each time 2.5 cc sample of blood will be taken for assessing your vitamin
A and zinc concentration, After this you will be given an intramascular
injection of vitamin A for saturation of your liver concentration, from
the same day you will receive 1, mg of Znsoh powder to eat everyday.

On 12th day of admission vitamin A test will be again performed for

estimation of vitamin A and zinc in your blood samples.

If you do pot want to participate in the study you will still be taken

care of. You can withdraw from the siudy at any time you wsnt (o and

you will still be given full treatment,

Your signature

Date

Investigator's signature
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