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Vitamin B-6 status was examined in a group of 46 eld-

erly subjects who were selected from nursing home resi-

dents, hospital patients, and free living individuals in

Denton County. Subjects were limited to men and women over

60 years of age. Erythrocyte aspartate aminotransferase

stimulation with pyridoxal phosphate (in-vitro) was studied

as the biochemical criterion of vitamin B-6 status. The

pyridoxine status of these 46 subjects (the reference

group) was measured in order to be able to identify people

with a relatively poor B-6 status. A sub-group of the ref-

erence group was composed of 4 subjects who took B-6 sup-

plements (supplemented group). There was no significant

difference (0.05 level) in the basal activity, stimulated

activity, percentage stimulation, or body weight, after

treatment with 10 mg pyridoxine hydrochloride for 4 weeks,

even though all 4 subjects had an improved B-6 status

(based on percentage stimulation) after taking the supple-

ment. The data indicated that of the 4 subjects tested, 2

showed a large change in the basal activity, stimulated

activity, and percentage stimulation. The lack of signifi-

cant difference (0.05 level) was probably due to a small



sample size. One subject reported an increased appetite

and body weight after treatment with pyridoxine.
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CHAPTER I

INTRODUCTION

The number of elderly persons in the population of the

United States is expanding at a rapid rate. A number of

factors exist which make the elderly prone to malnutrition.

These include psychological problems, physical disability,

disease, malabsorption, poverty, mental deterioration,

inadequate knowledge of fundamental nutrition, alcoholism,

drugs, and inadequate housing (33). Overt malnutrition is

present but subclinical malnutrition is much more common.

Examples of nutritional deficiency include protein-caloric

deficiency, anemia, and vitamin deficiency (33). Nutri-

tional deficiencies may accelerate mental and physical

deterioration of the elderly.

The importance of vitamin B-6 as an essential nutrient

in the diet is well recognized (13). The active form of

vitamin B-6 is pyridoxal phosphate which acts as a coenzyme

for a large number of biochemical reactions, particularly,

in those related to protein and amino acid metabolism (23).

The Recommended Dietary Allowances for most adults is 2.0

milligrams (mg) per day (24). The elderly have a rela-

tively high risk of having a vitamin B-6 deficiency (17).

The intake of vitamin B-6 is low in some groups of the eld-

erly. Driskell (14) reports that almost half of the eld-

erly women and one-fifth of the elderly men in her study
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reported consuming less than 50 percent of the RDA for vit-

amin B-6. Vir and Love (35) report that forty nine percent

of the subjects (elderly people) who did not take vitamin

supplements were deficient in vitamin B-6 while only eleven

percent of subjects (also elderly) who took daily vitamin

B-6 supplements (2.5 mg) were deficient in vitamin B-6.

Hamfelt (17) has shown that the level of pyridoxal phos-

phate in blood plasma decreases markedly with age. Some of

the symptoms associated with vitamin B-6 deficiency in

humans are seborrhea-like dermatitis, glossitis (22),

abnormal electroencephalographic patterns, increased irrit-

ability, convulsion, anorexia, microcytic hypochromic ane-

mia, mental depression, nervousness, and poor weight gain

in infants (30).

PURPOSE

It was the purpose of this study to investigate vita-

min B-6 levels in a group of elderly subjects, by measuring

erythrocyte aspartate aminotransferase activity. First,

the vitamin B-6 status of 46 elderly individuals was meas-

ured in order to establish a normal range. After elderly

people who had a relatively poor B-6 status were located,

their responses to a B-6 supplement were measured. Their

responses were quantified by measuring the following before

and after a B-6 supplement: erythrocyte aspartate amino-

transferase activity, and weight changes.
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Hypotheses

1. There will be a significant difference in vitamin

B-6 status (as measured by red blood cell aspartate transa-

minase), due to 10 mg supplemental B-6 per day.

2. There will be a significant difference in body

weight due to 10 mg supplemental B-6 per day.

Significance of the Study

If patients who have a relatively low level of vitamin

B-6 do gain weight and have a decreasing percentage stimu-

lation (by pyridoxal phosphate) in response to supplemental

vitamin B-6, this would be evidence that some elderly peo-

ple should receive supplemental vitamin B-6. In the review

of literature section of this thesis, several authors were

cited who claimed that the elderly have a fairly high

change of having a vitamin B-6. This study tested their

claim of relatively high rates of B-6 deficiency in the

elderly because deficient individuals should respond to

supplemental B-6.

Definition of Terms

Glossitis--an inflammation of the tongue. The tongue

becomes smooth and purlish.

Transamination--the transfer of an amino group from

one molecule to another without the intermediate formation

...........
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of ammonia (37). Enzymes catalyzing transaminations are

known as "transaminase" or "aminotransferase".

Seborrhea--a functional disturbance of the sebaceous

glands marked by the occurence of an excessive discharge of

sebum from the glands, forming white or yellowish, greasy

scales or cheesy plugs on the body. It is generally accom-

panied by itching or burning.

REVIEW OF LITERATURE

The story of the vitamin B-6, its discovery, its posi-

tive functions in maintaining health, and its usefulness in

healing deficiency disease is fascinating and deserving of

considerable study. The interest was early aroused by the

discovery of the role of the vitamin B-6 in preventing such

severe deficiency disease as dermatitis and glossitis. It

is now known that vitamin B-6 functions primarily in enzyme

systems which facilitate the metabolism of amino acids,

fats, and carbohydrate. The properties of vitamin B-6, its

functions in metabolism, its requirement, and the effects

of deficiency will be discussed in the following sections.

Historical Background

Goldberger and Lillie in 1926 provided a description

of dermatitis in rats that was recognized several years

later to be characteristic of vitamin B-6 deficiency (28).

In 1932, Ohdake isolated a compound with the formula of
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vitamin B-6 from rice polishings; however, he failed to

recognize its vitamin function. It remained for the late

Paul Gyorgy (16) to differentiate the "rat pellagra presen-

tative factor" from riboflavin and to name the new vitamin

"B-6". Vitamin B-6 or pyridoxine was first recognized by

Gyorgy in 1934 as a dietary essential in preventing skin

lessions in the rat. It was first isolated in a pure crys-

talline form by Levkovsky (22) in 1939. Within a year,

Khun and co-workers (21) identified its basic chemical

structure as a pyridine derivative specifically

3-hydroxy-4, 5-dihydroxymethyl-2-methyl pyridine.(see fig-

ure 1, page 6.)

Metabolism

The naturally occuring forms of B-6 vitamers which are

effective nutritionally in supporting animal growth are

pyridoxine, pyridoxal and pyridoxamine, as reviewed by

Snell and Haskell (32). The enzymatic transformations of

vitamin B-6 in mammalian tissues summarized by Wada and

Snell (36) are show in figure 2. Pyridoxal is formed from

pyridoxine by pyridoxine oxidase and from pyridoxamine by

transamination (1). Pyridoxine, pyridoxal, and pyridoxa-

mine are phosphorylated by the same enzyme pyridoxal phos-

phokinase, in the presence of ATP to the corresponding

phosphate esters. The enzyme pyridoxine phosphate oxidase

converts the phosphate esters of pyridoxine and pyridoxa-
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mine to pyridoxal phosphate. The phosphorylated vitamers

are hydrolyzed to the free forms by phosphatases. The

major final metabolic product of vitamin B-6 is 4-pyridoxic

acid, which is formed from pyridoxal by aldehyde oxidase.

Pyridoxic acid, the free forms and the phosphate esters of

the B-6 vitamers are excreted in the urine (2).

Biological Function

Pyridoxine functions as a coenzyme, pyridoxal phos-

phate, in protein, carbohydrate, and perhaps fatty acid

metabolism. The most extensive function of the vitamin B-6

is its role in protein and amino acid metabolism. It func-

tions as a coenzyme in several types of reactions: transa-

mination and deamination (gluconeogenesis and the synthesis

of non-essential amino acids), decarboxylation (serotonin,

norepinephrine, and histamine synthesis), and desulfuration

(conversion of serine to cysteine). The number and variety

of the reactions involved are so great that pyridoxal phos-

phate can be considered as essential for practically all

enzymatic reactions involving the non-oxidative degration

and interconversion of amino acids. This includes the

degration of tryptophan to niacin, racemization (for

instance, conversion of D- to L- glutamic acid), dehydra-

tion (serine------> H2 0 + pyruvate + NH ), and desulfhydra-

tion (cysteine------> H2S + pyruvate + NH ). Pyridoxine

also appears to be essential for the active transport of
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the amino acids methionine and tyrosine from the intestine

and may play a role in the active process of uptake of

amino acids by cells in general (8). Pyridoxal phosphate

plays a role in heme biosynthesis. Delta-aminolevulinic

acid (ALA), a precursor of heme, is formed by the condensa-

tion of succinyl coenzyme A and glycine. The enzyme cata-

lyzing this reaction, ALA synthetase, requires pyridoxal

phosphate as a cofactor (25). Pyridoxal phosphate is

required for the formation of the brain amines that are

involved as synaptic transmitters in various brain areas

(noradrenaline, adrenaline, tyramine, dopamine, serotonin

(5-hydroxytryptamine)). Not only is it a cof actor in the

production of this amines of "brain facilitation" but also

of the widely scattered brain amine, gamma-aminobutyric

acid (37). Vitamin B-6 has an important role in carbo-

hydrate metabolism. As pyridoxal phosphate, it has been

found to be an essential part of the enzyme, glycogen phos-

phorylase, which brings about the conversion of glucose to

glucose-I-phosphate (20). It has been suggested that pyri-

doxal phosphate acts not as a catalytic cofactor but func-

tions by stabilizing the structure of the enzyme (15).

Evidence has accumulated during the past 30 years that

dietary deficiency of vitamin B-6 may result in impairment

in both humoral and cellular immunity (37). Vitamin B-6

also has been implicated in metabolic systems in which the

mechanism of action is not clear. For example, it has been

I I I Ii I 0111111 4111,1111 - . I .
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suggested that the vitamin B-6 is essential to the metabo-

lism of unsaturated fatty acids, specifically in the con-

version of linoleic acid to arachidonic acid (25).

Assessment of Vitamin B-6 Status

Biochemical methods to assess the pyridoxine status in

man has been reviewed by Sauberlich et al. (27) and Sauer-

lich, Dowdy and Skala (28). Tryptophan load test is rela-

tively easy to perform in clinical cases and has been

widely used to evaluate pyridoxine deficiency. The results

must be interpreted with care since there are interrelated

and hormonal factors involved in tryptophan metabolism

(6,7,19). The recent development on the determinations

erythrocyte transaminase activities and serum pyridoxal

phosphate level appear to be the better indices for the

evaluation of pyridoxine adequacy (31). The role of the

coenzyme pyridoxal phosphate has been well established in

transaminase enzyme systems. Studies in rats have shown

that in vitamin B-6 deficiency, blood transaminase activi-

ties are greatly depressed and respond to in-vitro addition

of pyridoxal phosphate or in-vivo addition of vitamin B-6.

This response is illustrated by the reports of Brin et al.

Babcock, and others (27). Cheney and associates (9)

reported from both rat and human studies, that erythrocytes

activity provides a much closer reflection of vitamin B-6

intake than plasma activity. In 1967 Cheney and co-workers
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reported that the response of erythrocyte enzymes reflected

the state of vitamin B-6 nutrition more accurately than

plasma or liver enzymes. Erythrocyte enzymes were more

sensative indicators, and unlike plasma and liver transami-

nases, were not affected by another factors such as hemodi-

lution of whole blood.

Human Requirement

Results from a study by Baker and coworkers (3) with

young adult male subjects, aged 18 to 22 years, indicate

that the vitamin B-6 requirement is directly related to

protein intake. They conclude that the optimal daily vita-

min B-6 requirement (as pyridoxine hydrochloride) for a

subject on a high protein intake (100 grams (g)) appears to

be 1.75 to 2 mg per day; on a low protein intake (30 g) the

requirement appears to be 1.25 to 1.5 mg per day. In the

1980 revision, the Food and Nutrition Board provides for a

margin of safety in recommending a level of 2.2 mg per day

adult males and 2.0 mg for adult females. A Recommended

Dietary Allowance of 0.3 mg per day is considered adequate

for the young infant. For older infants (six months to one

year of age, consuming a mixed diet) a daily allowance of

0.6 mg per day is recommended.

It is suggested that well nourished pregnant women may

have inadequate vitamin B-6 status. Hamfelt and Tuvemo

(17) observed the progressive decline in plasma pyridoxal
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phosphate level in pregnant women receiving 2 g pyridoxine

supplement. Pyridoxine supplement (10 mg) in these women

could increase and sustain the plasma pyridoxal phosphate

level throughout pregnancy. Cleary et al. (10) also

reported that a 2.0 mg pyridoxine supplement may be inade-

quate for the pyridoxine nutriture in mothers and their

children. For these reasons, Coursin and Brown (11) sug-

gested that the 2.5 mg daily intake during pregnancy which

was recommended by the National Research Council needs to

be increased to 15-20 mg per day.

It has also been reported that vitamin B-6 require-

ments are elevated by the intake of steroid contraceptive

pills (26) and other drugs and chemicals which act as vita-

min B-6 antagonists (7). For some individuals, due to

inborn errors of metabolism, supplements of the vitamin are

essential. Vitamin B-6 requirements are possibly increased

as people age (15). Hamfelt (17) found that the elderly

(over 60 years) have about one third as much plasma pyri-

doxal phosphate as younger (20-29 years of age) subjects.

Ranke et al. (29) also reported that elderly people have

lower level of glutamic oxalacetic acid transaminase activ-

ity (a pyridoxal phosphate dependent enzyme) in their blood

than young people. Hoorn et al (18) found that 19% of the

geriatric patients in their study had a vitamin B-6 defi-

ciency. Pyridoxine is often included in vitamin B-complex

medications and has been used in higher doses when antagon-
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istic drugs, such as isoniazid, are used in the treatment

of disease (5).

Pyridoxine Deficiency in Man

The clinical manifestations of pyridoxine deficiency

in man are not well defined compared to other water-soluble

vitamin deficiencies. Attempts to produce vitamin B-6

deficiency in human subjects have not been very successful.

Vilter and his associates (4) produced vitamin B-6 defi-

ciency in the patients by giving a pyridoxine analogue,

desoxypyridoxine, which appears to have antivitamin

effects. Some of the patients developing seborrheic derma-

titis could be cured by giving pyridoxine. Cheslock and

McCully reported that a college student who ingested a vit-

amin B-6 deficient diet for seven weeks showed a rapid

decrease in the blood level of pyridoxine and an increased

excretion of xanthurenic acid with the tryptophan load

test. In adults hypochromic anemia is occasionally encoun-

tered with normal or increased iron reserves, (i.e. hypo-

chromic sideroblastic anemia). Some such cases respond to

pyridoxine but the dose has to be large, usually 20 to 100

mg per day by mouth. Intramuscular pyridoxal phosphate may

be required.

Adam et al. (12) reported that some women taking oral

estrogen-containing contraceptives became pyridoxine defi-

cient as judged by biochemical criteria. This may be
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caused by estrogen which induces increased activity of a

liver enzyme system which converts tryptophan to nicotinic

acid, causing an increased requirement of pyridoxine. Such

women may become depressed, and in some cases the depres-

sion disappears when pyridoxine (20 mg twice daily) is

given. There is now evidence that depression is sometimes

associated with disturbance of amine metabolism in the

brain, particularly of 5-hydroxytryptamine which is a prod-

uct of tryptophan metabolism.

Vitamin B-6 deficiency was reported in infants who had

recieved a commercial formula in which the pyridoxine had

been inadvertently destroyed in the processing of milk.

The infants showed nervous irritability and convulsive sei-

zure, and other related symptoms including anemia, vomit-

ing, weakness, ataxia, and abdominal pain. The convulsive

seizures responded dramatically to the administration of

pyridoxine (11,34).

Isoniazid (INH; isonicotinic acid hydrazide), used as

a chemotherapeutic agent for tubercular patients, is a

potent antagonist of B-6. Patients develop peripheral neu-

ritis and many of the symptoms of pyridoxine deficiency.

The enzyme involved in decarboxylation of amino acids

appearently is inactivated when isoniazid combines with

pyridoxal phosphate. Urinary excretion of vitamin B-6 is

greatly increased. The same is true with the medication

penicillamine.
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CHAPTER II

MATERIALS AND METHODS

Sample Study

The 46 subjects of this study were men and women over

60 years old who were hospital patients or free living

individuals in Denton County. The physician explained the

study to the subjects who gave a blood sample for this

project and in charge of drawing blood samples. People who

took vitamin supplements or drugs known to cause a B-6

deficiency were excluded from this investigatation. A con-

venient way to obtain blood samples for the initial screen-

ing of patients was to use a portion of the blood sample

taken on a routine basis, e.g. for a semi-annual check-up

A written consent from the subject and his physician were

obtained before blood samples were taken. Only physicians,

medical technologists, or phlebotomists at the hospital or

clinic drew the blood samples.

Blood samples for the reference group were obtained

from a local physician's office and 2 area clinical labora-

tories. All four subjects in the supplemented group were

out-patients of a local physician. Three of the four peo-

ple in the supplemented group had a relatively poor B-6

status, and one person in the supplemented group had no

problems with B-6 status.

19
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PROCEDURES

Collection of Blood Sample

A sample (3 ml) of venous blood was taken from each

subject, and ethylenediaminetetraacetate (EDTA) was used as

an anticoagulant (blood tubes were vacutainer No.6491.).

Blood samples were refrigerated until ready for assay.

Reagents

Reagents were prepared according to the methods of

Bayoumi and Rosalki (1). Tris buffer (0.1 mole/liter,pH

7.4 at 25 C) was prepared from tris(hydroxymethy) amino-

methane hydrochloride (Trizma hydrochloride, Sigma) and

tris(hydroxymethyl) aminomethane (Trizma base, Sigma). The

malic dehydrogenase was at a concentration of 3000 units

per liter in the "substrate mixture". NADH (Sigma) was at

a concentration of 200 micromole/liter in the substrate

mixture, and L-aspartate was at a concentration of 200 mil-

imole/liter. NADH was prepared daily. Alpha ketoglutarate

(Sigma) was prepared at a concentration of 360 milimole/

liter.

Preparation of Erythrocyte Hemolysate

The erythrocyte hemolysate was prepared according to

the method of Bayoumi and Rosalki (1). Fresh whole blood

was centrifuged at 3000 rpm for 5 minutes. The plasma and
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buffy coat were removed. The erythrocytes were washed 3

times with ice-cold saline (9g Nacl/liter). Aliquots (0.2

ml) were kept frozen. After 10 days of storage, 3.8 ml of

distilled water were mixed with the red blood cell to form

the "hemolysate" for the assay.

Determination of Vitamin B-6

The following procedure was used to determine the

erythrocyte aspartate aminotransferase activity (EAsT) with

and without pyridoxal phosphate:

1. Preincubate 0.5 ml of hemolysate with 0.05 ml

pyridoxal phosphate and 0.5 ml of hemolysate with 0.05 ml

of tris buffer for 30 minutes at 25 C;

2. Add 0.1 ml of this preincubated hemolysate to 2.7

ml of the substrate mixture (aspartate, NADH, and MDH) and

incubate for 15 minutes at 25 C;

3. Start the reaction by adding 0.1 ml of alpha keto-

glutarate and monitor at 340 nanometers. Record the absor-

bance at 5,10, and 15 minutes;

4. A Solution of 2.7 ml of tris buffer and 0.1 ml of

the preincubated hemolysate serves as an instrument blank;

5. Set up two reagent blanks from which hemolysate

was omitted and run them with each batch of assay; one

without pyridoxal phosphate and the other with added pyri-

doxal phosphate.
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alculation QcActivity

EAsT activity will be calculated according to the

equation:

Ac tivity,(U/g Hb) JL=X X2L.a.. QQ100 ._l-
5 6.22 0.1 11GB

A

6.22 x103

2.8

HGB

Decrease in absorbance at 340 nm

during 5 minutes

Molar adsorptivity of NADH at 340 nm

Final volume (ml)

Final hemoglobin concentration

(g/liter) of the hemolysate

!alculation rPercen ta Activit.or

Percentage activition resulting from in-vitro addition

of coenzyme to EAsT is calculated according to the following

formula:

Activity with coenzyme - activity without coenzyTe

activity without coenzyme
X 100

A high % activity means a low level of blood PLP
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Experimental Design

The vitamin B-6 status of the patients was measured by

the percentage stimulation (by pyridoxal phosphate) of

erythrocyte transaminase activity (EAsT assay) as described

by Bayoumi and Rolsalki (1). In the EAsT assay, a high

percentage activation indicates a poor B-6 status. The 4

patients who were most deficient in vitamin B-6, and avail-

able to participate in the study were chosen for the second

part of the study. After obtaining approval from the

patient's physician and the patient, B-6 status (as a con-

firmation), and body weight were measured. These 4

patients were supplemented with a daily 10 mg tablet of

vitamin B-6 (Hexa-Betalin, Lilly) for one month. Jacob et

al (2) found a significant increase in erythrocyte gluta-

mate pyruvate transaminase activity when healthy subjects

were supplemented with 10 mg of B-6 daily for 30 days.

After receiving the B-6 supplement for 30 days, the

patient's weight, and B-6 status were again measured.

Data Analysis

A pair t-test was used to compare the vitamin B-6 sta-

tus of the 4 subjects before and after the period of B-6

supplementation. Each of the 4 subjects served as his or

her own control. A significance criterion of p<0.05 was

used for all inferences. SAS (version 5.08) (3) statisti-
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cal software was used for all analyses.

FLOW CHART FOR EXPERIMENTAL DESIGN

START OF THE STUDY

Elderly people are "screened" for B-6 status

(Blood samples analyzed)

Body weight, and B-6 status were measured

Volunteers with poor B-6 status start

taking 10 mg B-6 per day

Body weight, and B-6 status were measured

Data analysis

END OF THE STUDY

I I
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CHAPTER III

RESULTS AND DISCUSSION

The purposes of this study were to measure the pyri-

doxine status in a group of elderly subjects and measure

differences in the vitamin B-6 status of the subjects due

to daily supplementation of pyridoxine.

Table II includes data of the basal activities (activ-

ity without coenzyme), stimulated activities (activity with

coenzyme), and percentage stimulation of erythrocyte aspar-

tate aminotransferase activities of all 46 subjects. The

pyridoxine status of these 46 people (the reference group)

was measured in order to be able to identify people with a

relatively poor B-6 status. Subject number 46, who had the

worst vitamin B-6 status of all the subjects, had severe

respiratory disease. A sub-group of the reference group

was composed of 4 subjects who took vitamin B-6 supplements

(supplemented group). Three of these subjects had a poor

B-6 status, compared with the other people in the reference

group. One subject was chosen for the supplemented group

because he is married to a woman who had a poor B-6 status.

Several people with a poor B-6 status could not be included

in the supplemented group because they were not patients of

the physician who working with this project.

28
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TABLE II

ERYTHROCYTE TRANSAMINASE (EAsT) ACTIVITY

BASAL STIMULATED PERCENTAGE

SUBJECT ACTIVITY ACTIVITY STIMULATION

NO. (U/g Hb) (U/g Hb)

(A) (B) ((B-A)/A)xlOO

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

2.34

3.87

5.22

4.77

3.78

1.80

2.88

0.99

2.34

3.33

1.89

1.35

4.32

0.99

1.71

3.69

7.56

8.91

7.92

8.55

3.60

4.77

1.08

4.41

5.58

3.51

2.97

5.31

2.43

4.32

____ ___ ___ __ 1L _ ___ ____ ___ ___ ___

57.7

95.3

70.7

65.4

126.2

100.3

65.6

9.1

88.5

67.6

85.7

120.0

22.6

154.5

31.6
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TABLE II (continuted)

ERYTHROCYTE TRANSAMINASE (EAsT) ACTIVITY

BASAL STIMULATED PERCENTAGE

SUBJECT ACTIVITY ACTIVITY STIMULATION

NO. (U/g Hb) (U/g Hb)

(A) (B) ((B-A)/A)xlOO

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

1.98

1.71

3.87

1.35

1.89

5.49

2.07

1.89

2.70

3.87

3.06

2.43

3.24

1.98

1.89

3.24

4.32

7.20

2.61

3.69

7.47

2.88

4.14

4.86

4.05

3.33

3.33

5.22

3.78

3.42

63.6

146.0

86.0

93.3

95.2

36.1

39.1

121.4

79,7

4,7

8.9

37.0

61.1

90.9

81.0

___________ ~~~~~~~~~~I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. _ _ _ _ _ _ _ _
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TABLE II (continued)

ERYTHROCYTE TRANSAMINASE (EAsT) ACTIVITY

BASAL STIMULATED PERCENTAGE

SUBJECT ACTIVITY ACTIVITY STIMULATION

NO. (U/g Hb) (U/g Hb)

(A) (B) ((B-A)/A)xlOO

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

1.80

1.98

2.70

2.43

6.48

1.71

3.51

4.32

2.79

5.13

1.71

1.17

1.26

1.89

1.98

0.72

3.69

3.15

4.14

3.42

6.93

3.24

4.68

4.86

2.79

5.58

2.97

2.52

3.06

3.15

3.60

2.52

_________ _I ____________ f ____________

105.0

58.8

51.2

38.2

13.9

92.2

31.6

12.5

1.5

8.7

73.7

115.5

142.9

66.7

81.8

229.8
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Comparison of Basal Activity of the Supplemented Group,

Before and After B-6 Supplementation

Table III represents data of the basal activity on, the

subjects before and after treatment with 10 mg pyridoxine

hydrochloride daily for 4 weeks. Two groups were compared

by paired t-test. The probability of the difference occur-

ing by chance is 0.085 . It shows that no significant dif-

ference (0.05 level) between the basal activity before and

after treatment with pyridoxine.

TABLE III

COMPARISON OF BASAL ACTIVITY OF THE SUPPLEMENTED GROUP,

BEFORE AND AFTER TAKING B-6 SUPPLEMENTS

SUBJECT BASAL ACTIVITY (U/g Hb)

NO. BEFORE B-6 AFTER B-6 DIFFERENCE

A 1.17 1.62 0.45

B 1.26 4.05 2.79

C 1.89 4.05 2.16

D 1.98 2.52 0.54

MEAN 1.58 3.06 1.49

RANGE 1.26 - 1.98 1.62 - 4.05

t value

p > T

2.53

0.085
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Comparison of Stimulated Activity of the Supplemented

Group, Before and After B-6 Supplementation

Table IV represents data of the stimulated activity on

the subjects before and after treatment with 10 mg pyridox-

ine hydrochloride daily for 4 weeks. Two groups were com-

pared by paired t-test. The probability of the difference

occuring by chance is 0.111. It showed no significant dif-

ference between the stimulated activity before and after

treatment with pyridoxine.

TABLE IV

COMPARISON OF STIMULATED ACTIVITY OF THE SUPPLEMENTED

GROUP, BEFORE AND AFTER TAKING B-6 SUPPLEMENTS

SUBJECT STIMULATED ACTIVITY (U/g Hb)

NO. BEFORE B-6 AFTER B-6 DIFFERENCE

A 2.52 3.06 0.54

B 3.06 5.94 2.88

C 3.15 4.05 0.90

D 3.60 4.23 0.63

MEAN 3.08 4.32 1.24

RANGE 2.52 - 3.60 3.06 - 5.94

t value

p > T

2.24

0.111
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Comparison of Percentage Stimulation of Aspartate Amino-

transferase Activity, Before and After B-6 Supplementation

Table V represents data of the percentage stimulation

activity on the subjects before and after treatment with 10

mg pyridoxine hydrochloride daily for 4 weeks. Two groups

were compared by paired t-test. It showed no significant

difference (0.05 level) between percentage stimulation of

erythrocyte aspartate aminotransferase activity before and

after treatment with pyridoxine.

TABLE V

PERCENTAGE STIMULATION ACTIVITY BY PYRIDOXAL PHOSPHATE,

BEFORE AND AFTER TAKING B-6 SUPPLEMENTS

SUBJECT PERCENTAGE STIMULATION

NO. BEFORE B-6 AFTER B-6 DIFFERENCE

A 115.5 84.1 -31.4

B 142.9 46.7 -96.2

C 66.7 0.0 -66.7

D 81.8 64.9 -16.9

MEAN 101.7 48.9 -52.8

RANGE 66.7 - 142.9 0.0 - 84.1

t value

p > T

-2.96

0.06
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Comparison of Body weight of the Supplemented Group, Before

and After B-6 Supplementation

Table VI represents data of the body weight of the

subjects, measured before and after treatment with 10 mg

pyridoxine hydrochloride daily for 4 weeks. The results

were compared by paired t-test. The probability of the

difference occuring by chance is 0.537. It showed no sig-

nificant difference between the body weight before and

after treatment with pyridoxine.

TABLE VI

COMPARISON OF BODY WEIGHT OF THE SUPPLEMENTED GROUP,

BEFORE AND AFTER TAKING B-6 SUPPLEMENTS

SUBJECT BODY WEIGHT (lb)

NO. BEFORE B-6 AFTER B-6 DIFFERENCE

A 115.0 114.0 -1.0

B 172.0 170.0 -2.0

C 173.5 172.0 -1.5

D 96.0 98.0 2.0

MEAN 139.1 138.5 -0.6

RANGE 96.0 - 173.5 98.0 - 172.0

t value

p > T

-0.7

0.537

..
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Discussion

The measurement of erythrocyte aspartate aminotransf-

erase activity and its percentage stimulation is value for

detecting and evaluating human pyridoxine deficiency. The

enzymatic activities decline with inadequate intake of

pyridoxine and it is accompanied by increases in the per-

centage stimulation produced by added pyridoxal phosphate

in-vitro. The range of red blood cell aspartate transami-

nase percentage stimulation of 46 elderly people in this

study varied from 1.5 percent to 229.8 percent. The aver-

age percentage stimulation for all 46 subjects was 72 per-

cent, which is similar to the 91 percent average (hospital

inpatients, all ages), which was reported by Bayoumi and

Rolsalki (1). According to Bayoumi and Rolsalki (1), a

percentage stimulation of greater than 130 percent indi-

cated a B-6 deficiency, and 4 of the subjects in this study

would be classified in the B-6 deficient category based on

this criteria. Bayoumi and Rolsalki gave 30 mg of vitamin

B-6 for seven days to fifteen volunteers, and found that

the average percentage stimulation decreased from 83 per-

cent to 50 percent, which is similar to the results of this

study with 4 volunteers (see Table V). Vir and Love (5)

found that 49 percent of the elderly hospital patients in

their study who did not take vitamin supplements were defi-

cient in B-6. One reason why only 8.7 percent of the eld-
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erly subjects in this study appeared to have a B-6

deficiency, is because over half of the blood samples came

from out patients who were probably in better health than

the average hospital patients.

The results of this study indicate that there was no

significant change in the basal activity, stimulated activ-

ity, percentage stimulation, and body weight, after treat-

ment with pyridoxine. Previous investigations cited in

this study (2,3,6) found significant evidence of elevation

in basal and stimulated activity and reduction in the per-

centage stimulation. It was surprising that this study did

not confirm these findings. It was interesting that of the

4 subjects tested, 2 (subjects B and C) showed marked

changes in the basal activity, stimulated activity, and

percentage stimulation. One subject (subject D) reported

an increased appetite after treatment with pyridoxine.

This subject also showed an increase in body weight. The

data in Table V gives the most information or the vitamin

B-6 status of the subjects and best summarizes the experi-

ment. The reason why the four subjects all had an improved

B-6 status but the paired t-test showed no significant dif-

ferences probably was due to the large variation in

response to the B-6 supplement. These data suggest that if

the study were repeated or continued with a larger sample

size (e.g. n=7) in the supplemented group, the difference

would become significant.

........... 4--R- , I I I
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CHAPTER IV

SUMMARY, CONCLUSION AND RECOMMENDATIONS

Summary

The number of elderly person is expanding at a rapid

rate. Many older adults in the United States today are not

adequately nourished. It was the purpose of this study to

investigate vitamin B-6 status in elderly subjects by meas-

uring erythrocyte aspartate aminotransferase activity.

Vitamin B-6 status was examined in the group of 46

elderly subjects who were selected from nursing home resi-

dents, hospital patients, and free living individuals in

Denton County. Subjects were limited to men and women over

60 years of age. Erythrocyte aspartate aminotransferase

stimulation with pyridoxal phosphate (in-vitro) was studied

as the biochemical criterion of vitamin B-6 status. The

pyridoxine status of these 46 subjects (the reference

group) was measured in order to be able to identify people

with a relatively poor B-6 status. A sub-group of the ref-

erence group was composed of 4 subjects who took B-6 sup-

plements (supplemented group). There was no significant

change (0.05 level) in the basal activity, stimulated

activity, percentage stimulation, and body weight, after

treatment with 10 mg pyridoxine hydrochloride for 4 weeks.

All 4 subjects had an improved B-6 status after taking the

supplement. The data indicated that of the 4 subjects

39
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tested, 2 showed a large change in the basal activity,

stimulated activity, and percentage stimulation. One sub-

ject reported an increased appetite and body weight after

treatment with pyridoxine. These data suggest that if the

study were repeated or continued with a larger sample size

in the supplemented group, the difference might become sig-

nificant.

Conclusion and Recommendations

The purpose of this study was to determine the vitamin

B-6 status by EAst activity in nursing home residents, hos-

pital patients or free living individuals in Denton County.

Subjects were limited to men and women over 60 years of

age.

The results of this study did not adequately support

the hypothesis that the effect of pyridoxine supplementa-

tion increases the erythrocyte aspartate aminotransferase

activity and body weight. No significance can be estab-

lished by these data due to the small sample size. The

small sample was the result of the unavailability of volun-

teers through the cooperating physician and time limitation

of the researcher.

This study indicated a need for future investigation

of vitamin B-6 status among the elderly subjects. Recom-

mendations for such studies include:

1. Sample size consisting of larger number of sub-
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jects;

2. Further perfection of the procedure used to meas-

ure EAsT activity and in-vitro stimulation, particularly in

terms of controling the temperature of the reaction;

3. Use another methods of B-6 assay in addition to

EAsT to further establish B-6- activity;

4. Find out the effect of the pyridoxine supplementa-

tion on food intake, skin-fold thickness, mid-arm circum-

ference, and mental depression.
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