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ABSTRACT

The antioxidant vitamn status (vitamn A C and E) and
al bum n concentrations of 20 apparently healthy controls and
73 hospitalised patients suffering from a variety of
di seased conditions., nanely cardiovascular, liver, renal,
di abetes and G T disorders were assessed. Qur data reveal ed
that control subject had significantly higher Antioxidant
vitam ns and albumn status than D seased subjects with the
exception of females GT Subjects who had significantly
lower vitamn E levels than their male counterparts Age and
Sex had no apparent effect, on the Antioxidant status of
ei t her the healthy or di seased popul ati on. Al bum n

concentration in control subjects was inversely (r - 0.416

p < 0.05) correlated with renal patients.

The vitamn E levels of control was equally positively
correlated with those for renal patients. vitamn A control
was positively associated with baseline value (r = 0.470 p <
0.05). A relationships simlarly existed between the vitann
A levels of renal and Cardi ovascul ar patients (r = 0.584 p <

0. 05).

Vitamn C levels of Cardiovascular and Di abetes renal or G T
patients (p < 0.05) were else inversely correlated. An
interrelationship was evident between the Antioxida.nt
vitarnin status in Di seased condition. Albumin was not

associated with Antioxidant vitamn status in diabetes. It



is applied from present data that regular diets of
hospital i sed patients can not mai nt ai n accept abl e
Antioxidant, vitamn status in\ these patients hence dietary
suppl enmentati on of Antioxidant vitamn is reconmended in the

managenent of these disorder.

1t is postulated from present study that the nost plausible
mechani sm for interrel ati onship evi dent anongst t he
Antioxidant vitamn is a rapid utilization of the Vitamn as
a consequence of increased free radical, produced by drugs

and the pathol ogical effects of this diseased conditions.

Vi
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CHAPTER ONE

TATROCUNC T 1O

Free radicals are highly reactive molecules that clontain one

o) more unpaired electrons (Aruoma &t ol

originate endogenously from melbabolic

exogenously as components of &ir poirlution,

racdiation and infection. Free radicals cen «aa

damage by rescting with polyunsaturated fatty aci

membranes, nuclectide in DNA and criticsl

in protein (Macnlin  and Bendvich, 1987 ).

increesing evidence {(Halliwell, 1987 )

racdiczls in the salnogenesis of a nwumber of

disesses such as malaria, tuberculosis, cardiovd

renal disorders., ana acute baclerial infections

al, 1991). The body's maior defence mechanism ag

radical damage are the asntioxidants or

scuvengey s, Thase 1nclude i sntlioxidant

cevuloplasmin, uric acid, bilirubin, suUperoxid

(EC1, 15, 11:1 and Glutathione peroxidase ECi1, 11

(&

The antioxidant Vitamins include - card

provitamin of Vitamin A (Wilson, 1975), ascorbi

Tocopherol is

the tocopherols (Vitamin E ).

soluble antioxidant bLreaking Lhe chain of lipid p

in cell membr anes and preventing the foq

hydroperoxides (Wilson, 1975).
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Vitamin C in addition to directly scavenging fre

in the cvtoplasm also participates in the

vitamin E and

1975 ).

The antioxiagant statu=z of the body can be

influenced by diet and should the normsal defence

be weskened by nutritional cefTicliencies, then

consequences may occur .

1976 ) have indicated that Hospitaslised patients

s

severely malnourished & a result of aAno

pathological wasting syudyome assoclated

gisorders.

Avallable evidence (Brist

Yith

o

radicals

regengration of

the antioxidant peptide Glutathionp (Wilson,

cnsiderably

mechanism
pathogenic
ran et al,
are often
Faxia and

such

Realizing that the effectiveness of the anlioxid&nt defence

system 1s dependent on an adequate dielary intakd

containing such antioridant vitamins, which may Q

in the diets of hospitalised patients, present
embarked upon to assess the antioxidant vitamin
Nigerian Hospitalised patierits.

vitamin A adequacy was measured as an index of

adequacy as most of the Vitamin A of Nigevrian h

patients are der ived predominantly from

Precursors.

s of foods
pe Limiting
study was

status of

B-carotene

bespitalised

carotencia




CHAPTER TWO
LITERATURE REVIEW

2:1  HISTORY:

Retinal was first isolated s an antivitamin and

the anti infective WVitamin or axerophytol

prevented the dryness of the eye (Moore, 1957).

Kaner established the structural formula of vitam

Isles and his colleagues also synt

carotene .

pure form of the wvitamin in 1947, Between 1910

Zilver and his colleagues isolated ascorbic

subsequently synthesized the vitamin. Vitamin E

isolated from wheat germ in 1916 (Moore, 1957).

2:2 STRUCTURES

The structure of vitamin A, tocopherol and ascorb

been established.
vitamin A be considered as a generic term for desq

all retinoids compounds, eliciting the biologicd

of Retinol. These include Retinol, 2 dehydror

their esters.

Vitamin £ is also used as the generic names

trienols and the tocols eliciting the biological

of the tocopherols, B-carotene, a provitamin of v

an asymmetrical molecule containing pro 8-io

connected by a conjugated chain. Chemically L-as

is a simple compound with an empirical formula of

I’AQCBL!SE

=t 1 nol

nine

was called
it

In 1920,

in A and B
sized the
and 1920,
and

acid

was first

¢ aclid has

The IuB Commission (1971) prqposad that

ription of
1 activity

and

for nine

properties

itamin A is

rings
orbic acid

C3 Ha3 06,




The chemical structures of the wvitamins are presented

table 1.
2:3 PROPERTIES
The chemical sand physical properties of the

in

naturally

occurring and synthetic forms of the antioxidant vitamins

are known {(Murphy et &i, 1990). Vitamin A exist

oil, which is readily oxidized when exposed to h
uv light.

Ascorbic acid is a white crystalline powder which
destroyed by oxidation and alkali.

acid. Tocopherols are fat soluble vitamins,

relatively stable to alkali.

2:4 OCCURRENCE

Vitamin A is widely distributed in plant food sou

provitamin carotenoids. AMONg the commonly

carotenoids such as &-carotene, B-carotene &-caro

lycopene, B-carotene is the most abundant (Mart

1985 )

vegetables such as mangoes, carrvot,

S

Preformed dietary vitamin A 1 found in

mammalian livers and kidney. Murphy et al

confined that vitamin € is found principally in
vegetable oils and whest germ oil. Other apprecia
of tocopherol exist in dairy process, eggs and

Ascorbic acid is widely distributed in citrus

vegetables such as tomatoes and carbage.

I

pawpaw  and

s a Yellow

air or

is readily

It is houavaw stable to

which are

rces as the
occurring
Fene and &-

i 1 et al,

B carotene is found in fruits and dark dreen leafy

Anaranth.
fatty fish
1990 ) have
seed nuts,
rle sources
vegetables .

ruits, and
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2:5 FUNCTION;

The role of the antioxidant wvitamins in
metabol ism have bean well establ ished ( Wo
Sauberlich, 1974; Block, 1992).

have been implicated in the maintenance of tissue
Wolf (1984) in a review highlighted the role of v

the wvisual cycle, where it elicits its func

intermediary

kf . 1984 ;

Vitamin A, faT instance

integrity.
tamin A in
Fion

as a

Chromophore of the visual pigments in rods and cones as the

most important biological function of the Vitami

presents the pathway proposed for the reactic

(1981 ) have also reported its role in mucopolysac

glycogen synthesis.

Ascorbic acid has been shown (Basu and Schoral

function in hydrogen ion ftransfer systems and

regulation of intracellular oxidation - reduction

(Kaller et al, 1981). Hallwell (1987) have r4

antioxidant potentials of tocopherol and sscorbig¢

n. Page 11

n. Pilts

tharide and

h 1982) to

rid in the

potentials
ported the

acid, and

their involvement in the protection of cell membr?ne against

oxidative stress initiated by free radicals.

(1982) have implicated a role for ascorbic ad

detoxification of certain poisonous compounds andl

Ascorbic acid al=o functions in the conversion

acid to folinic acid and facilitate the

absorption of iron (Sauberlich, 1974).

Zdnnan et al

tid in the

drugs.

= of folic

intestinal
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& METABOL ISM

The metabolism of B-carotene and Vitamin A

established (Smith et al, 1972). Dietary retinyl

B-carotene are hydrolysed by pancresatic

intestinal lumen. This is sbsorbed into the m

where vitamin A 1s transported to the liver by |

carrier, the retinoel binding protein (R8P ) (Ong,

Once retincol is delivered to the tissues, t

catabolised in the proximal convoluted tubule in

Vitamin A and carotenoids are excreted in the uri

as inactive metabolites. Vitamin E metabolism is

vitamin A &5 both require the presence of fat for

(Martin &t al, 198%),

Metabolically, ascorbic acid (Baker et al, 1966:

behaves like glucose. It is completely absort

intestine.

that ascorbic is found in small amounts in the

are concentrate 1In white blood cells and in t

glands of the Kidney and the liver.

2:7 DEFICIENCY

The importance of wvitamin A deficlency as

blindness from xeropthalmia

has been well recognised. Epidemological studies 1

WHO (1976) revealed that sbout 250,000 childrer

esterages

Jacob et al (1987 ) in a metabolic stug

the

is fairly
esters and
in the
cosal wall
he protelin
| 985 ).

he RBP is
Lhe Kidney .
he and bile

similar to

absorption

Ong P | 98BS )

ed in the
ly reported
lasma but

he adrenal

cause of

in many areas of the tlhird world

eported by

go blind




anmually, of whom 50% die and 8 - 9 million dLvelop nor

cornea xeropthalmia syndrome .

Chytill (198%) reported that in vitamin A deficiency

there is

stratification

of

cells

followed by

states,

squamolar

metaplasm and keratimyatin resulting into a degtLuction of

the epithelial well.

be associated with

1970).

Vitamin A deficiency is als

protein energy malnutrition

Summer et al (1974) reported increased risk of

disease

and diarrhea

Vitamin A deficiency.

in

children

suffering

the onset of measles and vitamin A deficiency

have salso

been

reported by

Barclay

et

o known to

(Whitehead

fespiratory

from mild

A metabolic interrelationship between

iln children

41 (1987).

Experimental Derivation of Vitamin E in animals (Henning et

al, 1987)
absorption
have also
(Stimson,

inadequacy .

Hypovitaminosis C

i=

in females.

charactered

by

Haemorrhage and extensijye

sterility

in

males and

lesions

been reported. In man, muscular| dystrophy
1975%) have been associated with [Vitsamin E
The main disorder assocliafed with

is scurvy, a disease whlch gained

importance in the l1lé6th century.

2:8 FREE RADICAL

MECHANISM AND ANTIOXIDANT VITAM

NS

Free radicals are molecules or molecular fragmepts with an

unpaired electron.

the

etiology

of

many

diseases,

These radicals have been

which

im

inc]

licated in

ude Tumor




formation, toxic liver injury, neuromuscular

arteries, non over load, gastrointestinal

disorders. Aruoma et al (1991)

And

in &8 review tabullated

disorders,
liver

thec

linical condition in which oxygen free radicals afje thought

to be involved (Table 2).

Machlin L. Y and Bendrich A. (1987) reported

radicals elicit their action by promoting tissue

ONé, cell membrane,

sntioxidant wvitamins have been indicated (M

Bendrich, 1987) to have a protective effact ag

radicals production in Health and Disease. Block

example, have reported the beneficial effect o

scid supplementation in mortality from

disease. Schwartz and weiss (1994) have alsd

identified the beneficial effect of wvitamin

prevention of pulmonary diseases and in lowe

pressure (Hemula, 1991).

Enzymes and other cell compoments.

that free

injury to

The

chlin a&and
inst free
(1992) for
i

ascorbic

cardliovascular

b recently

C in the

ring blood

Mayer et al (1994) also highlighted the protactiv? affect of

Vitamin E and B carolene in the incidence of lung

2:9 ANTIOXTDANT VITAMIN IN DISEASE

Available evidence (Javalakshmi et al,

cancer .

19258) indlicate that

cancer, tuberculosis and chronic infections, p

pneumonia, chronic nephritis, urinary tract inf

prostrate diseases result to increased excretion

10

rticularly
ctions and

of vitamin



A.

with celiac diseasse, sprue, obstructive jaundi

fibrosis and giardiasis.

Dubick et al! (19287) and Ginter et al (1979)

independent ly repovted decreased plasma

concantrations in atherosclerotic ocular disesses

Serum vitamin A levels are also depressed i

Yitamin

h patients

te, cystic

have also

C

Gey et al (1987 ) identified an inverse corre]atqon belween

plasma vitamin E and Vitamin A levels to the

mortality from ischesamic heart disease. Ginger et

also reported decreased plasma and leukocyte ad

disbelics.

Vitamin E deficiency has

all gastreintaestinal tract disorder (Machlin,

2:10 ASSESSMENT OF NUTRITIONAL STATUS

Various diagnostic methods have been proposed

1974, Olson 1984, Jacob et al, 1987) for the es

1nd

equally been implicated

198

idence and
al (1979),

corbate in

in nearly

D ) .

Sauberlich

Fimation of

vitamin A, E and C in biclogical fluids. Th

include enzymatic assays, microbiological,

photometric chemical assays (Sauberlich et

Definitive guideline for accessing these vitamin

also been formulated. Sauberlich et al (1974) haf

a plasma ascorbate concentration of 0.3 0.

indicative of acceptable ascorbic acid status whi

11

se methods

colorfmetric and

1, 1974).
z=tatus have
e proposed
mg/dl as

lea Lhe TCND




have proposed a plasma retinol level of (

3

3

indicative of deficient vitamin A status. Other

technique that have bsen proposed in the evaluati
clinical signs of wvitamin A deficiency in
mesasurement of retinal function (Vinton and Russe]
by impression cytology

conjuctival integrity

(Wiltpen et al, 1986).

10

mg/dl as
pecialised
on for the
Lluda the
1981 ) and

technique

ASSESSMENT OF THE NUTRITIONAL STATUS OF H&%PIThLISEU

2:11

PATIENTS
It is well established (Bistran et al, 1975, Risfran et =&l,
1976 ) that protein energy malnutrition often exigdt in adult
hocspitalised patients as a consequeance of anorekia or the
pathological wasting phenomenon associated with the

disorders.

Rostchild &t &l 1973) noticed that under these 1

serum albumin concentrations and other plasma ¢

alter considerably. Bistran et &i (1975) therefor

that the measurement of serum albumin be used
malnutrition in hospitalised patients.
Flack et al (198%) noted Lhat serum albumin

affected by changes in capillary permeabilil

external losses and by alteration in lymphatic re

12

Fonditions,

rotaelin may

o

proposed

-

to detect

levals are

y &and by

Mim.




Stress (Kinney 19746): sepsis (Mealer,

and watevrhune, 1957) have all bsen

decrease serum albumin concentration.

have also been indicated to fall considerably

disorders.

2:12 CARDIOVASCULAR DISEASE AND ANTIOXIDANT VITAMIN

indicated ard

Albumin conc

1976 ) and cancer (cray

lead to
entrations

in liver

<

Medically cardiovasculsr Disease i3 a genevic n7me vuse fro

describe all diseases of the heart. Many investicdators have
clessified the diseorders of the heart into fHour broad
categories namely congenital heart Disease oy failure,

atherosclero=is, hypertension and rheumatic fever

heart failure refers to myocardial failure,

various symptoms and physical signs produc

underlying disease process in which cardiac outpy

meet the demands of the body.

Atherosclerosis is a lesion of

charactered by vellowish material and

injesting cells in the intimal layer of the

hypertension on the other head refer to a conditi

lipophag?s or

Tha term

manfi fested by

d by

an

W

L. does not

large and medidm arteries

fat-
arteries,

b in which

constriction of the arteries produces excess or |high bload
pressure in the heart, while rheumatic fever refers to a
disease, usually affecting children and young adplts, often

characterized by fever., pains in the joints, and

to evolve the valves of the heart.

13

a tendeancy




Akinkugbe (1969) have reported arteriod hypert

cardiac failure as the most important

disorder in the Nigerian populace. The

in the etiology of cardiovascular disease |

established (Hallwell, 1987).

The consequent effect of antioxidant vitamins i

the outcome of disesse condition have also besn

knsion and
cardiovascular

role of frge radicals

have been

informing

cdocumented

(Evistrian et sl 1992). Block (1992) for instande reported
& relationship between Vitamin C consumdpt ion anc
cardiovascular mortality. Gey (1991) also rpportea an
increase relationship between plasma vitamiln E and
mortality from ischaemic heart disease in Grnopes

2:13 LIVER DISEASES AND ANTIOXIDANT VITAMINS

Sheila and summerfeild (1979) defined liver disedses as all

diseases affecting the liver, some of which 1inc

and Drug hepatitis, liver cirrhosis, scute

Hepatoma and aAmoebic liver absess. Ot her

diseasez include iron storage diseases, Wilso

Alpha-antitryypsin deficiency, Glycogen storage di

cyatic fibrosis. The predominant form of liver

the Nigerian population (Ayvoola, 1983) are viral

Livpr

L

lisease

lude wviral

failure

formg of liver

disease,
sesses and
in

hepatitis,

cirrho=sis, sickle cell, hepatic disease and Hepat&ma.

Available esvidence (Sheila and Summerfielld, 1979

that viral hepatitis can be classified into two f{]

14

) ) indicate

ypes, type



A virus which causes acute hepatitis in young
children and the type B virus which causes both

chronic hepatitis.

Cirrhosis which is a pathological liver dissase,

s

Tdults and

acute and

ccurs as a

result of prolonged liver cell necrosis followed Ry fibrosis

in the liver.

due to the inability or failure of bile

hepatocyte to the duodenum.
Existing studies (Aruoma et al, 1991) have
radical

some liver Disorders.

vitamin have equally been reported in liver injur
et al, 1970).
2:14 RENAL DISEASE AND ANTIOXIDANT VITAMINS

Kagan (1979) described renal disease as all

associated with Kidney failure.

conditions as falling wunder Kidney disorders |

bilharzia, acute and chronic nephritis |

phyelonephritis and chronic renal disesse.

Cholestasis 1s however a disorder y

flow

hich occur

from the

implicated free
injury as a potential mechanism for the gtiology of

A deficiency of most aTtiaxidants

Les (caroll

disorders

He described thé following

They are

chronic

The predominant form of renal disease found in mogt Nigerian

hozpitals as reported by Kaktchy and Khwaja (194

ureteric obstruction due to bilharzial infectio

15

13 )

.

include

Previous




investigators have Iidentified decreased plasma

levels in hemodialy=zed renal disease patients.
2218

GIT DISEASE AND ANTIOXIDANT VITAMINS

GIT disease are disorders affecting the gsastrd

tract { Jones et al 1968 ). They include

dysphagia, dyspepsisa and abdominal pain.

Schloelmerich et al (1984 ) have found that pat]

crohn’s disease have been shown to be

deficient .Decreased sbsorption of fat soluble Vi

been suggested as cause of this deficiency

conversion is also limited in diseases of intest

the low levels of Vitamin A in serum (Mikhail et

/itamin

ascorbate

bintestinal

diarrvhoca,

ients with
A
tamins has
Carotene
hence

ine,

al, 1982).

Cater and Cook (1963) carried out studies on the éerum total

carotenoids, vitamin A and serum colour in

2

Soldiers, 2 patients, in most , gastroent

schistosomiasis and 20 healthy as controls.

was low and carotencids levels was

Low Vitamin € reserves have also been re

gastrointestinal diseases (Hughes and Williams, 19

16

Nigerian

britis or

Seruny vitamin A

high from the d4ubjects.

bor Led in

78).




2:16 DIABETIC DISEASE AND ANTIOXIDANT VITAMINS

Diabetic mellitus is a disease

uvtilization) of sugars is greatly impaired due to

secretion of insulin by the pancreas (Schmidt's, |

Low vitamin A levels have also

patients (Moore, 1957). Thisz has been attribuy

impairment in metabolic conversion of

vitamin in presence of lowered vitamin A intakes
al (1979) reported, decreased plasma and leukocytd

acid in diasbetic.

17

been reported fdy

carotehe

'S

in which the metabdlism ( body

the faulty

981 ).

diabetic

ted to an

to the
Ginter et

ascorbic
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CHAPTER THREE
FE THOOOL OY

3:1 SUBJECTS:

Seventy eight hospitalised patients (aged 10 -

drawn from three hospitals within Zaria localigy

65 ) were

namely ,

A.B.U. Teaching Hospital, Wusasa General Hospital land Anna -

Kitz Hospital. These subjects include liver disfasse renal

disease ., diabetes, gastrointestinal disorder and

cardiovascular patients.

The diagnosis of disease were done by a medical |Jdoctor and

blood collection was carvried out under supervilion of a

medical Doctor.

3:2 NUTRITIONAL STATUS

The anthropometric and demographic data were alsolcollected.

The data were collected using questionnaire

for each

patient. The questionnaire carried information sfch as age,

sex, type of disease occupation etc.

3:3 BLOOD sAMPL ING

Twenty milliliters of wvenous blood were collecteq
patient . An aliquot of blood sample (5 ml) u54

into EDTA container and then used immediately foj

from each
dispensed

the assay

of Haemoglobin and packed cell volume. The remalning blood

aliquot (15 ml) were separated as serum and frozgn at -200C

19




tfor 4 four weeks until used for wvitamin 4,

serum albumin assays.

3:4 HAEMOGLOBIN DETERMINATION METHOD (Drabkins,

C and

1935

£ and

).

0.02 ml of the patient’' s blood wes dispensed i

containing 5 ml of Orvabkin solution. The mixturg

weall and allowed to stand for ten minutes .

The blank and standard tubes containing % ml

solution and an appropriate known concent

cyanomet haemoglobin Was simultaneously set

absorbance of contents of tubes for standard tes

at 540 nm.

Hb concentrations was calculated thus;

T x € x 250 g/100ml
A 1000

Hb=

¥

h

pf

Fation

to a tube

was mixed

Drabkin
of
The

upe.

was read

Where T 1s the test absorbance at 540nm, A thF standard

absorbaNce at haemoglobin standard (mg/100 ml ), 4

dilution factor; 1000 convert from mg/100ml to g/

nd 250 the

L O0Om 1] .

3:5 PACKED CELL VOLUME ESTIMATION METHOD (Microcgpillary)

A plain capillary tubes was filled to 2/4 length gith venous

blood and sealed with a plastacine. The capillary

the subsequently arranged in the haematocrit cenf|

spin for % minutes. The PCV is

20

tubes were

rifuge and

determined by megsuring the



height of the red cell column and expressing fhis as a
ration of the height of the total blood column as [follows:
FCVY = Height of ved cell column
Height of total blood column
3:6 MEASUREMENT OF SERUM ALBUMIN WITH BROMCRESOL GREEN
( Doumas et al, 1971)
25% ml of serum or working standsvrd solutions was jadded &.0

ml of working dye solution. It was mixed and

stand for 10 minutes at 25%c. The absorbance

measured at A28 nm after adjusting the [nstrume

absorbance with the working dye solution. It was

allowed to stand for 10 minutes at 2%o(C .

3.7 VITAMIN C ESTIMATION METHOD (ROE AND KEUTHER

das

bl lowed to

was then

to zero

mixed and

1942)

To Z2.0ml of serum was pipetted .0 ml of 5% trich]

acid (TcA. The resulting protein precipitate was

and decanted. 2.0 ml of the above supernaban

pipetted into tube labelled sample and

oro acebic

centyifuge

was then

sample Elfnk.

2.0 ml of working ascorbate standard was pipett&L inte tube

e .,

> 34

for the ascorbate stancdard and 2.0 ml of

into the tube for the ascorbate Blank.

One drop of indophencl

and mixed well. 0.5 ml of a mixture

21

of

TCA w?s pipetted

reagent was then added t¢ all tubes

.4

2




Dinitrophaenydrazine, thiourea., and sulphuric acid

(DT mix) was added to Ascorbate standard and to a
except the blank. All tubes were incubated for o

a 600C water bath and cooled in ice water. 0.5 ml

in water
|l samples
he: hour in

of DT mix

was added to sample blank and ascorbate blank only].

>

=

Why samples vemained in ice bath, .5 ml of 65%

acid was adjusted to zero using ascorbate blan

dengity of ascorbate standard was read and

spectrophotometer was adjusted to zero using A

blank for each corvresponding sample .
Calculations: The serum ascorbate wss calculasted |

formula below;-

-
‘e

oD of Sample x mg of total

oD of Standard ascorbate for 100 ml.

A FLUOROMETRIC MICROMETHOD FOR SERUM VITAMINS

u

recprded.

sulphuric
k. Optical

The

he sample

sing the

A AND E

(Hansen and Warwick 1969).

-

2 >

To three separate tubes contelining 2.2 ml al)iquol

water and standard respectively waz added 1 ml of

of serum,

distilled

water . The tubes were mixed in & wvortex mider for 30
seconds.

Two milliliters of distilled ethancl were theh added to
aach tube after which % ml of n were added and the tubes

22




were capped and mixed for 30 seconds. They

centrifuged at 900 x g for 5 minutes.

The supernatant or the Organic layer of disposabl

wer e

The =olutions are then read in & Fiuorom$tar.

fluorometric reacings Wer e obtained folloling

calibration of the instrument by blank s=samp

& .

t hen

. pipette.,

The

the

The

florescence and excitation units for unknown angl standard

waere obtained.

Calculations: Vitamin A and Vitamin E (free) conc

entrations

in the serum ware calculated using the following flormulas: -~

Vitamin & = {(uf)h mg/100 ml
(af)
Free Vitamin € = (ufdh ma/ml
(=f)

Where uf was the fluorescence of the unknown,
fluorescence of the standard concentration 1in

respectively.

23

mg

Per

£f was the

100ml



RESULT AND DISCUSSION

a.-1 ANTTIOXTDANT VITAMIN STATUS AND ALBUMIN CONC

ENTRATION

OF THE CONTROL POPULATION

In this study , the antioxidant vitmin 1L

concentrations of 20 apparently healthy Nigeria

were evaluated by serum and dietary measurement

revealed that &0% of the subjects derived

predominantly from plant sources. While foods f

origin supplied 7% of the total vitamin A intak

subjects consumed vitamin A above the 750ug

proposed for such subjects.

On Table 2 and 4 is presented the vitamin A, C

albumin concentrations of apparently healthy sul

KE/day

albumin

L

h sub jects

Our data

vitamin A

rem snimal

. All the

RDA

pnd £ and

jects LAge

and Sex had no significant effect (p<(0.05) on the level of

the nutrients. A sevum wvitamin A concentratidn of 30~
S0ug/dl(1.0-1.7umel/l) has been reported (Oldon 1987).
Adopting this criteria for the control populatiopn, all the
subjects evaluated had acceptable vitamin A statug,

Schorah (1979 ) proposed that lowar limit of norhality for

establishing adequate wvitamin € status

ascorbic acid of bastween 0.2-0.2mg/dl (11.4-17 .04

present study among the control subjects,

L

suffered from biochemical hypovitaminosis €.

24
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The Vitamin € and albumin concentrations of the [subjects
ware also within these earlier reported for a]| similar

population (Natta and Machlin 1979)

4:2 ANTIOXIDANT STATUS OF DISEASED POPULATION RELAFIVE TO
CONTROL FOPULATION

In the present data, the serum Vitamin A, Vitamin E and
ascorbic concentrations of apparently hsalthy contfols were
significantly (p ¢ ©0.05) higher than those obsgrved for
Diseased subjects (Table 2 & 4). Althouagh a slight] increase
in serum asscorbic acid concentration (p > 0.0%) wag observed
for male subjects compared to female subjects, QQF and Sex
had no apparent (p > 0.05) effect on the Anfioxidants
evaluated for the Disessed subjects (table 3| and 4).
Albumin concentration of 0Diseased subjects waT howsver
slightly higher (p » 0.05) than those observed f4r control
subljects. Females also had significantly lower albumin (o ¢
0.05) concentrations far subjects suffering from &Lther GIT,

Disbetes or renal disorders than their male countefparts.

Dietary data failed to show a difference in t%a dietary
intake of the Hospitalised patients sand controll patients.
only the distary dats for disahetic subjects feveasled a
concise rveduction in their caloric intake. This finding
suggeste that dictary management of mnutritional] diseorders
are not strictly adhered to by Nigerian Hgspitalised

patients. The decreased Antioxidant Vitamin condentrations

27




evident in the present study compared to thg control
subjects comfirm previous findings (caroll et al, 1970 etc)
and attest that regular diets can not maintain antlioxidants
Vitamins status in hospitalised patients. In lighfl of this
data it is postulated that Antioxidants Vitamin
supplementation be introduced as a regimen in the *anagement
of this common Disorders.
4:3 INTERRELATIONSHIPS BETWEEN ANTIOXIDANT VITARINS AND
ALBUMIN STATUS OF CONTROL AND DISEASED POPRULATION

In order to see,

regression data, the antioxidant concentration lev

Hospitalised population if the baseline

apparently contreol populstion are known, present

equally designed to evaluate by multiple regressio
intra correlations evident between Antioxidant V

Albumin in contrel and Diseased conditions.

Our data rvevealed that albumin concentration |

subjects was negatively but significantly assoc

-

Albumin of renal subjects (r - 0.416 p ¢ 0.05) |

however no significant relationship (p » 0.0

Albumin concentration in the control population
diseased states (Table 5).
1984 )

Available evidence (Adams and Maegraith,

that Hypoproteinemia is a common finding in chr

28
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failure and cannet be entirely explained on the|basis of
loss of oerotein  intake., The disturbance in| protein
metabolism in untrested renal disorder which ofter leads to
negat ive Nitrogen balance may tharefors be due tg negative
protain turnover or degracdestion with defective synthesis.

Coler et al (1969) studied albumin synthesis in

with terminsl renal failure and attributed +Lhe

albumin levels to reduced aslbumin synthesis a

incressed albumin catabolism. We extend previous

this regard postulating for the

P
Lt E

Albumin {control population) 5 .nd 0

Population).

Mave definitive studies however need to be

ascertain thse molecular basis of this interrel]

When Vitamin E (control) was used sw the

vavrishble, a significant inverse association

between control and renal patients (Table &).

=

but gignificant association (v Q.04 -~ .09 » (£

exizsted betwsen the Vitamin £ of control pat

cardiovascular disease potients. With the except

positive sssocistion evident between Vitamin A

and Gastrointestinal Tract {r=0.470 p {( 0.00K)

ODigease coundition were unessociated with control «

values (Table 5). Renal Vitamin ¢ was however

29
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correlated

TABLE 5:

Dep .
Variable

Albumin
(Control)

Albumin
(Control )

Albumin
(Control)

Albumin
(Control)

Albumin
(Control )

Dep .
Variable

Vitamin €
(Control )

Vitsmin E
(Control)

Vitamin €
(Control)

Vitamin E
(Control)

Vitamin €
(Control)

(Diabetes)

30

with Vitamin C concentration of th4 healthy
subject (p ¢ 0.005) (Table 8).
REGRESSION DATA INTER RELATIONSHIP OF 4lLBUMIN
CONTROL VS DISORDERS
Ind. Correlat . Correlation Level
Variable Equation Coefficient of sign
Albumin Y=5.24-0.25x -0 .416 <0 .0
(Renal)
Albumin Y=4 _40+0.05x 0.119 PO .05
(Liver )
Albumin Y=4 _.41+0 .05x 0.100 PO .05
(Card.)
Albumin Y=4 .04+0.20x 0.304 PO .05
(G T T)
Albumin Y=4 .66—-0 .06Xx -0.132 P{0 .05%
Diabetes
TABLE 6: REGRESSION DATA INTER RELATIONSHIP OF MITAMIN E
CONTROL VS DISORDERS

Ind. Correla. Corralation Level
Variable Equation Coefficient of Sign
Vitamin E Y=14.326-0.79x -0.4473 P{0.0%
(Renal )
Vitamin € Y=4.42-0.92x -0 .392 <0 .05
(Liver)
Vitamin € Y=10.24+0.04x ~0.146 PY0.05%
(Cardio)
Vitamin € Y=7 .68+0 .41x 0.40%9 P<O .05
(G IT)
Vitamin E Y=7.094+0 .43x 0.239 F>0.05%




4:4

INTERRELATIONSHIP IN THE ANTIOXIDANT VITAMIN 9

b TATUS AND

ALBUMIN CONCENTRATION OF DISEASED SURJE

CTS

The mean concentrations of the Vitamin a, C

-

levels of the Diseased sub jects are presented on T#bla

4. There was no significant variations of Diseased

Vitamin € was however significantly 1

Gastrointestinal Disorders (p ¢ 0.05) than in

Diseased conditions,

For cardiovascular sub jects , it wWwas obser

individuals with atherosclerosis had higher a

Vitamin status (p ) 0.05) than those patients suff

terminal Heart failure,

Due to the similarity in Antioxidant Vit

insignificant positive difference in albumin
evidaent among the Diseased condition observed
was made to ev

data (Table 3 and 4), an sttempt

possible interrelationship that may be evidentg
antioxidant status in the Disorders.
Our Data revealed that t he Vitamin A !

cardiovascular patient was corvelated with rena

(0.584 p ¢ 0.05). The relationship between othﬂ

was not significant (Table 9). Al though

investigators have not reported such correlation%

al (1972) have ascribed the reduction in Vitamin 4

31
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cavrdiovascular patients to a possible defect i# retinol

transport system.

Carol et al (1970) hsve salso sattributed subnormal

levels in liver disease patients to a concomitant

vitamin A

Yelease of

Vitamin A from the liver thus facilitating the exqdretion of

the vitamin,

Other investigators (Moore, 1957)

vitamin A in diabetics

themetabolic conversion

prasaence of decreased intake of the vitamin.

prezsent study that a similar mechanism may be ava

to be due to

of carotene

to witamin

ated low

impaifremant in

A in the

appears from

b lable for

promoting decreased vitamin A levels in both card#ovascular

and renal diseased patients.

This findings appears

etiological disorders

disease include hypertension and other

diseases (Kagan &t al 19

to find metabolic

predisposing individuals

79).

The vitamin € levels among the disease

not significantly correlated (Tahbhle

cardiovascular disease
with the vitamin levels

(p ¢ 0.05).

sub jects was

for Diabete=s., renal and G]

32
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Ascorbic acid depletion in cardiovascular

been attributed to the deliberation of the integri

capillaries of the ground state. Ginter et a

ascribed vitamin € depletion in diabetes to an ina

the patients.

It appears safe to postulate that wvitamin C

aevident in these disorders may be due to a

mechanism.

For Albumin (Table 11) a positive intercorrelatior

between serum albumin concentration in cardiovas

GIT order. A similar relationship was also evider

cardiovascular and renal disease patients.

clisor der

o

s have

y of the
Il (197%)

pility of

Heplet ion

similar

3 existed

sular  and

t between

Vitamin E was however unassociated among th+ disease
conditions {(Table 12). Keter et al (1983) havk howsver
described the decreased serum tocopherel confentration
lipoprotein synthesis while Schomarch et al (1/84) have
reported decreased absorption of that soluble|l vitamins

especially tocophereol as the biological basis for

daficiency in GIT disorders.

33
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TABLE 7@ REGRESSTON DATA INTER RELATIONSHIP OF VITAMIN &

Dep
Variable

Vitamin A
(Control)

Vitemin A
(Control)

Vitamin 4
{Control)

Vitamin &
{Control )

Vitamin A
{Control )

TABLE 8:

Oep .
Variable

Vitamin C
(Contyaol )

Vitamin €
{(Contral)

Vitamin ¢
(Contral)

Vitamin ¢
{Control)

Vitamin ¢
{(Control)

Variable

Vitamin €
(Renal )

Vitamin C
(Livar)

Vitasmin
(Cavdio)

Vitemin C
(G 1 1)

Vitamin ¢
{Diabetes)

Foual. ion

Yl 010 .71x

020

Y1

YuQ)

¥Y=0,

Y0

34

51+1.2

7 hX

L2600 50%

an

L0 B8

Coaf

-0

ficient

CASE

CONTEROL. Y% DISORDERS
Tnd. Covrela Corvelation Level
Varisble Equation Cosfficient Of Signm
Vitamin A Y=58.96-0,14x ~0 .34 B0 0%
{Ranal )
Vitamin A Ys&8 P66 51 -0 351 £:0.05
(Liver)
Vitamin A Y=5E2 38+0 . 16x 0.12) P>0.05
{ Cardio)
Vitamin & Y=239 _ E3+0 . 84x 0.470 RO .08
(G 1 T7)
Vitamin A  Y=39, 4040 .70x Q.uEY F30.0%
{Diabetes)
REGRESSTON DATA INTER RELATIONSHIP OF VIETAMIN
CONTROL. VS DISORDERS
Tined. Correla Correlation Level

Of mion

P{O .05

PY0 .05

PO .05

PX0.05%

Y0 .05




TABLE 9: REGRESSION DATA INTER RELATIONSHIEP Of VETAMIN th
CARDIOVASCULAR VE OTHER DISORDERS

iavel
Of Sign

Correlatiaop
Cn&fficiwnf

Corrala
Equation

Trd,
Varishle

Dap .
Varishie

Vitamin A Vitamin A Y226 32437 .51 O .134 P30 .05
(Cardio) {L.iver)

Vitamin A Vitamin A Y=41.30455.10x 1.147 #3008
(Cardio) (G I 1)

Vitamin A Vitamin A Y=27 . 548+35 . 4lx 0.309 P3¥0.0%
(Cardio) (Disabetes)

Vitamin A Viatmin A Y=31_.61+428 .86 0.584 PO .0%

{(Cardion) (Ransl }

TABLE 10! REGRESSEON DATA INTER RELATIONSHIE OF YITAMIN C
CARDIOMASCULAR VS OTHER DISORDERS

Dep . Ind. Covvala Correlat.ion Leveal

Variable Variable Equation Cosfficieni Of Sign

Vitamin C Vitamin ¢ Y=0.724+0.03x 0 .36 0 .05

({Cardia) (Liver)

Vitamin C Vitamin ¢ Y=0 850 ,74x -~ 45 O 08

(Cardio) (G I T}

Vitamin C Vitamin € Y=0.93-0.34x - &34 £¢0.05

(Cardio) {Diabaltes)

Vitamin ¢ Vitamin ¢ Y=0.79-0.24x -0, D4 PO .0%

(Cardico) { Renal )
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TABLE 11°

Dep .
Variable

Albumin
(Cardio)

Albumin
(Cardio)

Albumin
(Cardio)

Albumin
(Cardio)

TABLE 12:

Dep .
Variable

Vitamin E
(Cardio)

Vitamin E
(Cardio)

Vitamin E
(Cardio)

Vitamin E
(Cardio)

REGRESSION DATA INTER RELATIONSHIP OF ALBUMIN

CARDIOVASCULAR VS OTHER DISORDERE

{ Renal )

36

Ind. Correla Correlation Level
Variable Faquation Coefficient of Sign
Albumin ¥Y=3_.85+0.123x 0.15%6 Y0 .05
(Liver)
Albumin Y=4 .04-0 .20x -0.532 P<O .05
(G IT)
Albumin Y=5.22-0.24x -0 .393 P>0 .05
(Diabete)
Albumin Y=5.62-0.55X -0 .709 P<O .05
(Renal)

REGRESSION DATA INTER RELATIONSHIP OF VITAMIN E
CARDIOVASCULAR VS OTHER DISORDERS
Ind. Correla Correlati Level
Variable Fguation Coefficie Oof Sign
Vitamin E Y=10.42+8 .67x% 0.014 PO .05
(Liver)
Vitamin E Y=9 ,84-0.69x -0 .269 P>0.05%
(G I T)
Vitamin E Y=4 .42-0.97x -0.197 PYO0.0%
{Diabetes )
Vitamin E Y=7.87-0.11x% -0 . 060 PO .05



&

4: ANTIOXIDANT VITAMIN STATUS AND ALBUMIN RELATI

DNSHIP

WITHIN EACH DISEASE CONDITION

It was the intent of present study to identify w

inter-relationship may exist between antioxidajt

depletion in disessed conditions. To this end, &

A, C,

were subjected to multiple Regression. Our data

significant positive association between all

Vitamin A, Vitamin G ; Vitamin E and

Cardiovascular, renal disease or

(Table 13 - 17).
Thig finding appears to be of Clinical sid
especially as free radical tissue injury

implicated in these disorders.

vitamin may be readily depleted by the same mechan

€ and albumin concentrations of each diseage

Al

Gastrointestina)]

hether any
vitamin
e vitamin
sub ject
revealed a
variable,
bumin in

patients

nificance,

have been

It appears that dntioxident

=m o,

For wvitamin A which is formed from the anti%xidant 8-

carotene is readily utilised

formed as a result of injury of these metabolic Di

In the present study, Albumin concentration of bd

and disease subjects were evalvated, because ma]

arising from =semi starvation resulting from anore

dicease is often evident among hospitalised pati

in arresting the free radicals

sorders

th healthy
nutrition,
xia of the

ents . Such

malnutrition states have been shown to be accowpanhxi by

37




increased impairment in the development of viscer

and hypo-albumin (Bistrain 1977) and white head et

It is important to state that then

observed for diseased subjects relative
due to similarity in diets.
that

The interrelationship however occur between

slightly loger

to contr

$ function

al 1970).

values

ol may be

vitamin A

ancd Vitamin € may however suggest a possible invoﬂvem&nt of

albumin in the transport of these vitamins

conditions.

Previous investigators
other transport proteins following malnutrition by

for diabetic mellitus (Table &), an interrelati

evident in the antioxidant wvitamins, starvatioj

these albumin concentrations are often maintailned

dietary conditions.

It was clear that albumin was unassociated (p )

vitamin A (Table 16) vitamin E or ascorbic acid.

In conclusion, it i= suwuggested that more ?

conducted to a certain these metabolic re]

reported in the present study.
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TABLE 13: REGRESSION DATA TNTER RELATIONSHI
CARDLOVASCUL AR DISORDER

Do,
Variable

Vitamin A

(Carcio)

Vitamin n

(Cardio)

Vitamin A

(Cardio)

Vitamin E

(Cardig)

Vitamin E

(Cardio)

Vitamin <

(Cavrdie)

TABLE 14:

Dap .

Variable

Vitamin A

(lL.iver)

Vitamin
{Liver)

Vitamin
(Liver)

Vitamin
{(Liver)

Vitamin F

(Liver)

Vitamin E

(Liver)

s

QOF

Ind.
Variable

Vitamin &

(Carcdio)

Vitamin €

{(Cardia)

Vitamin
{(Cardio)

Vitamin ¢

(Cardia)

Aalbumin
(Cardio)

albumin

(Cavdia)

Correla

Eauat ion

Yulhi 47+73 86X

Y58 96+, 57K

Y=28  A2+0 £9%

Y212 635+0 65K

Y210 PE4+0 8y

Y=1.32+0 . 67x

Correlatio
Cosfficien

0. @479

L7911

O.&LD

0 .681

0. 580

0.716

!

Lavel

Of Sign

L0 L08

PQ.O%

PO L0%

#C0.0%

(O 08

PCG.LOS

Variab)le

Vitamin E

(Liver)

Vitamin
{Liver)

Albumin
(Livear)

Vitamin
(liver)

Vitamin
(Liver)

Vitamin
(i.iver)

Equation

Y38 . 26+0 . 18x%

Y=E8 2740 .85

YugB 9740, 52X

Youfd Q6+ H4x

Y=7 8640 05

Y=0.74+0 _03x

38

Cootficient

O .87&

0.875

O.&78

Q.aza

O.734

REGRESSTON DATA INTER RELATIONSHIP QF [LIVER
RISORDER
Tncl . Carrela Correlatioh L&val

Of Sign

(EXS ¢ 30 ¢ 1.1

PO .05

<O .05

L0058

{0 .05

PO 0%



TABLE 15:

Dep .
Variable

Vitamin A
{Renal )

Vitamin A
(Renal)

Vitamin A
(Renal )

Vitamin E
(Renal )

Vitamin E
(Renal)

Vitamin C
(Renal )

TABLE 16: REGRESSION DATA INTER RELATIONSH
DIABETICS DISORDER

Dep .
Variable

Vitamin A
(Disbetes )
Vitamin A
(Diabetes)

Vitamin A
(Diabetes)

Vitamin E
(Disbetes)

Vitamin E
(Disbetes )

Vitamin C
(Diabetes)

REGRESSION DATA INTER RELATTONSHIP OF RENAL

Ind.
Variable

Vitamin E
{ Renal )

Vitamin C
(Renal )

Albumin
(Renal )

Vitamin C
{Renal )

Albumin
(Renal)

Albumin
(Renal )

DISORDER
Correla
Equation
Y=52.02+0.81x
Y=228.54+0 .45x
Y=38.46+0 .68x
¥Y=10.34+0 .43x

Y=12.82+0 .82x

Y=0.72+0 .96x

Correlatior
Coefficient

0.821

0 .485

Level

of Sign

P<0 .05

P 0 .05%

P{0.05%

PO .05

P<0 .05

P<0 .05

Ind.
Variable

Vitamin E
(Disbetes)

Vitamin C
(Diabetes)

Albumin
Diabetes)

Vitamin C
(Diabetes)

Albumin
(Diabetes)

Albumin
(Diabetes)

Corvels

Equation

¥Y=24 .82+0 .49x

Y=32.12+0.24x

Y=22.21+0.34x

¥Y=12.50+0 .63x

Y=4 54+0 .32x

¥=0.46+0.12x

40

Correlatioh

Coefficient

0.499

0.714

O.z48

0.626

HQ OF

Level

of Sign

P¢(O.0%

PO .05

F¥0 .05

PO .05

PY0 .05

P>0.05%



In

TABLE 17: REGRESSION ODAaTaA INTER RELATIONSHI
GASTROINTESTINAL TRACT DISORDER

Dep .

Variable

Vitamin
(G T T)

Vitamin
(G I T)

Vitamin
(G I T)

Vitamin
(G I T)

Vitamin
(6 I T)

Vitamin
(6 I 1)

A

o)

Conditions.

OF

Ind.
Variable

Vitamin E

(G I T)

Vitamin
(G I T)

Albumin
(G I 1)

Vitamin
(G I T)

Albumin
(G I T)

Albumin
(G 1 T)

concelusion, ik

conducted

a certain

Correla
Equation

Y=42 1240 .64x

C Y=26.9840.57x

Y=35_.26+0 .16x

C Y=7.87+0.42x

Y=8_65+0 _87x

¥Y=0.88+0.27x

It was clear that albumin was unassof

Q.05 ) with vitamin A (Teble 16) vitamin E or asco

is suggested

thaese

reported in the pesent study.

41

Correlatio
Coefficien

that

0.864

0.733

0.787

0.799

0.817

0.970

mor e

Level

of Sign

P<O .05

PO .05

P<O .05

P<O.0%

P<0.0%

P<0.05%

tiated (p )

Fbic acid.

Etudies be

metabolic refationships
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(g/d1) | Percen-

(W3/100m1) K Rg/ml) {mg/100ml) j(g/dL) Haemo- | tazge)

Age- DISEASE Vitamin A itamin B| Vitzamin C Jalbumin glokin BCY
[
|52 piver h 22 & [ 0,30 3.7 13,0 4L
; M 56 | Liver 18 5 w C. 20 3.0 14,0 45
46 Liver - 25 € 0.25 2o 1 « 3.0 33
45 Liver 23 7 fa 33 3.0 14.0 42
37 piver 45 16 Ces5 5.0 13.0 44
32 Liver 15 5 0,15 2.4 11.0 37
50 Liver 2% 7 0.30 3.0 15.0 i 44 o~

ae Lives 24 5 0.20 ) 2.C 23.0 mw
70 Liver 27 7 Q.35 2.7 11.0 40
40 Liver 25 6 0.25 2.0 16,0 48
28 Liver 28 7 U. 30 3.6 12,7 23
30 Liver 34 12 0.40 5.1 0. 3 41
35 _ Renzl 25 & .30 3.0 1140 42
75 1 sive- 28 7 } 0.35 4.6 15.0 45

TOTAL pmﬁm.o 580.0 22.60 36,6 wpm.o _ 2926,0




AFPZMRIN TX
Vaolics OF CONTROL SUBSTTS wiTH Stx AND AGE

- [ . (g/d1) | (Percen-
{(Mg/100m1) | {Hg/m1) {mg/100ml) [(g/dl) hagmo- | tage)
S/ Sex Qe DISLASE Vitamin A $Vifamin E§{ ¥itamin C jAlbumin globin PCcy
1. M 31 Normal _" 35 10 p 0.70 G5 15 43
z. S Nt . 53 9 0.60 4.3 a4 ‘5
3. ¥ 28 | _Mermal . &0 & 0.50 2.0 13 =7
4. B 40 Normal &0 10 0.80 4.6 15 L5
S. M L6 Normal ! 72 12 4040 5,2 16 43
c. M 23 Norra 56 10 0.65 b4, 14 42
7. A 56 Normal 47 g 0.70 4.1 13 43
8. L 32 Normal 61 10 .85 4.7 14 &4
g, i1 &0 Normal 65 boooas b 4.10 4.9 15 45
0. v [ 55 Normal .# 70 12 1. 25 5.0 16 50 A
41. a o {es Normal 62 16 1.05 1.8 5 1 a7
42 i 38  Normal 55 A g 0.75 " 4.5 44 14
43, & 30 Normal >0 10 Q.65 4,4 13 41
14 . 7ot 2e Normazal 51 ) _ .60 _ 4.3 13 40
15. F 35 Normezl 2 10 0.85 4,8 -5 45
16. g 25 Normsl £8 o 0.55 v 4.2 12 35
17. Foo|4o Normal 65 11 1.00 . 5.0 ] 16 27
16. F 48 Normzl 63 11 0.90 b4,7 15 46
12. ? 37 Normal 58 10 0.80 _ 4.6 12 43
20. F 22 Normzl 35 8 _v 0.50 | 4.0 42 38
| T
TOTAL 1,125 | 198 ] 16.30 -~ | 91.0 285 877




duesh igrinagdre on the

Hommr Lolasoed

NS TRUCT Tdiee:

Pleass Pak L y
ANSWETS WhRer (o HLCusSsa:
(2624
1. PN gre s . oy B F B R
L - MR .= a = =« 4 a2 ® - - oo
3 e : Male b i
% . Gt RQoy . 3 - x e
' Hospital Mame. ... ..
o, War o Pluipesr o . e B
. ke v giit . ;

1 3. Lowme: ooy annum .
149, Honw 138y s L v . e
1 5, Flo'e mas iy Niitdy Een. .
L ~ VA gl 3 O a = = = &

53




v

Cliviaal nistory

Go vou sutyar vom any of

Dradouies mallitus

3 Chronice Livor Jdiseage
) Cavdiovasnaiar dis

Sang i

Loy Toillowing disaafies

e
i |
© ) sicnte coll diseass bemoe—s

3 voTT alnorany

L

Mign Blood mressuare

Diralt.ion of Lha

Saverlby of the disieage

- a .or ot 1o '
(RN F DA A FH I I I A I P I Frss o

e .-

L

Mo

L7 wers name The relabion

Lhal is your vedatlionshin

Unoled, ..

[y

1
DG o vou snoke? Van [-ﬂ-—--——J

o} Ir Mozl

sl Lake ajcohal? Yeuo

ajy if PR S iss Lt

M AaSLonally L oL

54

diseass . ... e .

acuin

{FalLher,

Perw many sbick o

WESKLY ,

IS T T,

LAY ]

oL by,

chvanig

taily, i

I T N L L

VI |

e L L ...

Byoathers,

S hESE BY




Ap3039




28 Laboratory Measuremant

. ) 4 .I- . -
Biocod Gyoup GenolLype M K ot
Total Hilivubin Faoting Blood Uraa bhE Blood

SLnar Praessure

Total Froteln Aibumiv i) =108 RBC
2% . Dater of cobluction of Glood sample . oL o) oo oo oo
: 56
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Estimaticn

ofF albumin

S2rYuih

’ '

Mmaltevials: :

H e b ool ounesbe g (] a ) or unel e € Gl i wed T 11 i1
CAU=gi annevierence 11 Ley

b 4P SucCanats: butrfer, D2.10M, PH e Lravcrmolles: L1 .'70 of
Sucsines: aciad in about. 800wl alt woebery | agisust FH Lo
4.0 wiih #adHd and diluce o H litre Wi maler .

)
DL 2C & T .

3. IrOMUY ESSL Green Soiution tock: O.6UmMM. greenive
al9my of GoG in 10ml of GLUiN MaOH in b 1 Litre
volumetrie tlasr., Dilubte Lo wvolume wicl water  and

vy
BTOUrsa ¢ 4 .

49 . Wory kiug dves solubion: Dilule one v L e of =tock
BCL solution witn three volumes of 0.10M suvecinale
buivfer. adda 4 .0mi 30% Bii)—-35% per Litr= and

- i 4 A
Cavafully adjuse vH to 4.20 .o, Sthre a2t 4 O,

e - s .y . - ok o — . : 31

2 Brijy=-3% solution, 30%. fhis solution % avarlabir s
From Technicon Instrupent Company, Targrocwn., nNew York

B L3S s otasbebie from vVacher Solenbid lo Company
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