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INTRODUCTION 

More than 22 million people in this country or approxi­

mately 11% of the U.S. population are currently over age 6~ 

with a projection of 16-20% by the year 2030 (Schechter, 

1980; Department of Health, Education and Welfare, 1979). 

Over one million of these elderly individuals are institu­

tionalized or cared for at home primarily because of reduced 

ment ation, diminished cognitive functions and other forms of 

psychological dysfunction commonly termed dementia. 

More specifically, Fischer (1968) defined dementia as 

a chronic reduction in higher verbal and non-verbal cerebral 

func t ion i ng. It is a progressive decline in cognitive abil­

i ties which can arise from a number of etiologies (Tomlinson, 

1977 ). Symptoms of the disorder include poor memory, loss 

of fami l iar skills, impaired social judgment and lability 

of aff ec t (Kaszn iak et al, 1979). 

Behav ioral i mpairments att ribut able to age-related 

conditions aff ec ting t he brain are perhaps the most signifi­

cant causes of l oss of compe t en ce among the aged. Most 

symptoms of cer ebral di sorders are increasingly more fre­

quen t after age 65 . I n general, agi ng leads t o a growing 

i na bili t y of the organism t o adapt t o the environment and 

thu s t o s urvive . The result is a decline in physi ol ogi c 
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competence in these people which decreases motor functioning 

and increases the incidence and intensity of accidents, 

disease, and other forms of environmental stress (Timiras, 

197 2) . 

One of the most perplexing conditions affecting the 

brain is Alzheimer's disease (AD), which may involve the 

selective loss of central cholinergic neurons throughout the 

brain. In approximately 40% of patients classified as 

demented, AD is present (Davies et al, 1976). Normally, 

there is a gradual but progressive loss of neurons associ­

ated with the aging process; however, neuronal atrophy is 

apparently accelerated in AD (Davies et al, 1976). 

Brain autopsy and biopsy studies have demonstrated 

that patients with AD may have a specific loss of brain 

cells containing acetylcholine (ACh). Recently, this 

disease has been shown to be associated with a partial loss 

of neurons that synthesize and utilize ACh, as well as with 

a reduction in the activity of the brain enzymes that form 

ACh from choline (Kolaia, 1979). Several studies have 

revealed that choline acetyl transferase (CAT) activity is 

reduced in AD (Davies and Mahoney, 1976; White et al, 1977; 

Perry et al, 1977), suggesting that substances which 

increase ACh activity might help t o improve cognitive 

funct ioning in patients with AD. These substances include 

choline , physostigmine , choline chloride , and lecithin 

(phosphatidylcholine) . 



3 

The body does not manufacture choline in appreciable 

amounts (Wurtman, 1979). Since choline is necessary for the 

synthesis of ACh, the body must have a continuous dietary 

supply of choline. The primary source of dietary choline is 

lecithin and almost all of the choline that humans consume 

is in the form of lecithin. Major food sources include 

eggs, liver, cauliflower and kale. In addition, lecithin is 

commercially available and used widely in the food industry 

as an emulsifier. Raw or crude lecithin contains about 27% 

to 37% soybean oil, 2% moisture and impurities, and 60-70% 

phosphatides (Wurtman, 1979). Further refining of the leci­

thin removes most of the oil, leaving these substances in 

v arying amoun ts. Commercial lecithins available to the 

con s umer contain only 20-JO% phosphatidylcholine. 

Based upon the supposition that symptoms associated 

with AD may be directly related to deficient lecithin intake, 

s ev eral researchers have conducted trials with dietary 

supplements of l eci t hin or choline and found beneficial 

effects i n cognitive functioning when lecithin was adminis­

t ered (Etienne et a l, 1978 ). The s uggestion f rom Etienne's 

pilot study was tha t oral doses of lecithin might be of 

benef it t o AD patients at an e a r ly stage of progre ssion . 

An other s tudy i ndicated that supplemental l eci thi n g i ven 

with physos t i gmine , a cent rally active acetylcholineste r ase 

inhibitor , appear ed t o allow t his sub s t ance t o augment 
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memory in AD, suggesting that a nutritional factor may 

influence this condition (Peters et al, 1979). Evidence of 

impairment in central cholinergic function and encouraging 

preliminary responses of patients with AD to dietary treat­

ment warrants further investigations into the role of leci­

thin with AD (Davies et al, 1976). 

Additionally, the implication is that a need exists to 

assess the current consumption of lecithin in the American 

diet (Wurtman, 1979). There has been no requirement set 

for this substance in the U.S. Recommended Daily Allowances 

(RDA's). Since choline may also be endogenously synthesized 

in small amounts from the essential amino acid methionine, 

it seems necessary to simultaneously assess dietary intakes 

of methionine and protein in addition to lecithin. 



STATEMENT OF PROBLEM 

The purpose of this study was to investigate the 

following question: Does a difference exist between the 

dietary intake of lecithin, methionine and protein in 

patients with early, putative Alzheimer's disease and a 

similar age-matched group? 

5 



1. PUTATIVE 

2. SENESCENCE 

J. 24-HOUR FOOD RECALL 

4. FOOD FREQUENCY LIST 

DEFINITIONS 

- Generally thought of as such; 
supposed. 

- "Senility" Describes a large 
number of conditions with an 
equally large number of causes. 
The symptoms include forgetful­
ness, disorientation, intellec­
tual confusion and certain other 
medical and emotional disturban­
ces (U.S. Department of Health, 
Education and Welfare, 1979). 

- A compilation of all foods con­
sumed during a "typical" 24-hour 
period. Included in the data 
are amounts and brand names for 
all meals and snacks eaten. 

- A compilation of foods high in 
lecithin, methionine and protein 
to determine consumption patterrn 
followed. Used to enhance data 
obtained from the 24-hour recall 
period used. 

6 



REVIEW OF LITERATURE 

Lecithin, a phospholipid, consists of glycerophosphoric 

acid, and esters of oleic, stearic or other fatty acids 

combined with choline. Found in many tissues, lecithin is 

most widely distributed in the dendrites and axons of nerve 

cells. The biosynthesis of this phospholipid depends on a 

diet rich in sources which supply choline or methyl groups. 

It is an essential component of cell protoplasm. Where it 

is present as a dipolar ion with choline acting as a strong 

base, it has a major role in fat transportation to the 

t issues (Routh et al, 1969). 

The endogenous synthesis of choline requires the 

presence of two amino acids, serine and methionine (Williams, 

1974). Serine i n addition, can be used to synthesize choline 

in v i vo. Con sidering that the main function of choline is 

essent ial l y me t hyl donation, its effectiveness in the body 

is dependent on t he methyl groups in its structure. A 

deficiency of dietary protein and methionine, whose presence 

contribute t o the synthesis of choline, thereby aff ecting 

its biosynthesis , ma y resul t i n a def iciency of the necessary 

methyl groups (Briggs and Callowa y , 1979, pp. 207; Harper et 

al , 1979). 

Alterations in dietary choline intake can affect br ain 
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functioning, as well as levels of acetylcholine (Harper et 

al, 1979). Acetylcholine (ACh) is a chemical mediator of 

the parasympathetic nervous system as well as having other 

activities in the CNS. There is evidence that alterations 

in the distribution and function of the neurotransmitters 

may have recognized manifestations, including several neuro­

logic and psychiatric disorders (Omenn, 1976), and it has 

been suggested that alterations in dopamine and norepineph­

rine may occur during senescence (Lytle and Altar, 1979; 

Harris et al, 1979). 

Attempts have been made to elevate levels of ACh by 

the administration of precursors such as choline and/or 

lecithin. Such therapeutic attempts seem to be justified 

in restoring noted deficiencies (Boyd et al, 1977; Etienne 

et al, 1978; Signoret, Whiteley and Lhermitte, 1978). 

However, should major losses of cholinergic neurons or their 

synaptic terminals exist, these same attempts may be des- _ 

tined for failure. 

The enzyme, choline acetyl transferase (CAT), is found 

within the mammalian brain. It has been widely accepted 

that CAT is only found in the cholinergic neurons (Kuhar, 

1976) . CAT has been found to be 10 to JO% less in AD than 

levels found in ag e-matched normal subjects (Pope, Hess and 

Lwein, 1965 ; Brown et al , 1976; Davies and Mahoney, 1976; 

Perry et al , 1977 ; White et al , 1977; Reisine et al, 1978). 
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In a study of eight elderly patients with mild memory 

impairment, Mohs et al (1979) provided each subject with 

choline chloride. One conclusion made was that although 

animal studies have indicated that choline chloride may 

increase brain ACh concentrations, it does not necessarily 

follow that choline increases central cholinergic activity. 

Several researchers have made reference to ACh, indicating 

that there appears to be a decrease in its uptake with age, 

resulting in decreased levels of this neurotransmitter and 

alterations in CNS glial cells and neurons (Lytle and Altar, 

1979) . 

Evidence exists indicating that in AD, major deficits 

are present primarily within the cholinergic system (Terry 

et al, 1980). Studies using cholinergic substances includ­

ing physostigmine, choline, arecholine, acetylcholine and 

lecithin have been performed in an attempt to identify long 

and short-term changes in memory functioning. Overall, 

results have shown that supplementation with these substances 

may produce notable improvements in learning (Lehman, 1979; 

Hoffmeister and Mueller, 1979). Muramoto et al (1979) 

acknowledged the beneficial affect of physostigmine in the 

treatment of AD; however, it must be noted that the subjects 

unde r study were in the severely demented state. 

I mpai red brain cholinergic function has been proposed 

as a mechanism for memory and cogni tive (M/C) disorders of 
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the aged (Drachman et al, 1979). This originated from the 

observation that the administration of scopolamine, a 

central cholinergic blocking agent, produced a pattern of 

M/C changes in young subjects closely resembling that common­

ly observed in the elderly. Further studies were performed 

using scopolamine with the elderly and the results were 

reproduced, supporting the hypothesis that the decline in 

M/C in AD may be the result of an impaired functioning of 

the cholinergic neurons (Drachman et al, 1979). 

Mohs et al (1979), using a volunteer subject pool of 

healthy elderly individuals (7 women and 1 man) with mild 

to moderate memory impairment, screened for health problems 

with n o significant illness observed. A placebo-drug-place­

b o schedule was used for a 35 day study period. Sixteen 

g/day of choline was administered from day 8-14, and a pla­

c ebo was given on the other days. Those subjects with the 

p oorest baseline performance showed greatest improvement in 

memory functioning . 

Al l cell s a g e, g row senescent and eventually die. 

Thus , there is n o reason t o suspect that CNS cells are 

immune t o th i s p roce s s. Ne u ron s wi t hin the CNS do not under­

g o mitosis and r ege n erat e. They cease t o divide early in 

life and are near maximum i n number a t b irt h. In addition, 

t here has been shown to be a p rog r essive dec line i n ce l l 

numb er within the brain , beginning at about the end of the 

g row hand maturat ion p eriod (Shaw , 1980) . 
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Decline in memory and the ability to learn with increas­

ing age are problems commonly observed in AD patients. The 

high susceptibility of the brain to nerve cell loss results 

in age-related changes in the CNS including the breakdown of 

the blood-brain barrier, restricting the exchange of water 

soluble drugs and proteins between the blood and brain. 

Such changes have been suggested by the Department of Health, 

Education and Welfare (1980) to be in need of further inves­

t igation. 

The National Institute on Aging (NIA) places high 

research priority on the relationship between the CNS and 

nut ri t ion (But ler, 1979). One investigation supported by 

this group observed neurotransmitter levels and enzymes in 

the brain s of a ged subjects. Levels of tyrosine hydroxylase, 

decarboxylase, dopamine and norepinephrine were found to be 

lower t han normally f ound in young adults. To follow-up 

the s e f i ndings, rodent s were fed a diet high in lecithin, 

resulting i n e l e va t ed cholin e and acetylcholine measurements 

in the brains and a drenal glands of these animals. The 

results suggest tha t ace t ylcholine may be under short-term 

nut ritional c ontro l . 

Other dietary manipulat ions us i ng rodent s hav e been 

pe r f ormed . Levels of tyrosine , tryptophan or ch ol i n e were 

manipulated in an a tt empt t o evaluate changes i n br ain neuro ­

t ransmitter levels . Diets limited in thes e nutrients 
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resulted in marked decreases in the synthesis of dopamine 

and norepinephrine, serotonin, or acetylcholine respectively 

(Lytle and Altar, 1979). This data suggests that diminished 

neurotransmitter uptakes may be related to aging when diets 

become nutritionally inadequate in vitamins, minerals and 

proteins. 

These and other experimental studies with rodents have 

shown striking changes in brain and neurotransmitter func­

t ion ; hence, nutrition-induced changes in the CNS of the 

elderly may be more insidious and commonplace than once 

thought (Wurt man et al, 1977; Lytle and Altar, 1979). 

The elderly constitute a segment of society prone to 

the s i de eff ec t s of nutritional inadequacy. The Recommended 

Daily Al lowances (RDA's) are designed to meet the nutrition­

a l ne eds of t he majority of the healthy population with a 

mar gin of saf e t y. RDA's f or the elderly, however, are mere­

ly g eneralizat ion s f rom younger population f igures, with the 

exception of calorie requirements (Schaefer and Korth, 1980). 

Dec r eases in me tabol ism, lean body mass and physiological 

ac t ivi t y warr ant the need t o decrease caloric int ake as aging 

occurs . I t has been speculat ed t hat caloric needs decrease 

a s much as 16% for someone 65 f rom t he amounts recommended 

a t a ge 22 (Busse , 1978 ; Munr o , 1978 ). I n essence, this means 

tha t a more nutri t ious diet per calorie is requi r ed f or t he 

elde r ly (Schaefe r and Kort h , 1980) . 
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All suspected CNS transmitter chemicals are nutrient 

components of the diet. Included in this group are protein, 

amino acids and lipids necessary for proper CNS functioning. 

Minor changes in the quantity or quality of intake have 

revealed changes in brain neurotransmitters, particularly 

acetylcholine, as well as several behavioral and physiologi­

cal patterns (Lytle and Altar, 1979; Growden, 1979). 

It has not been demonstrated that man is subject to 

choline deficiency. However, inadequate levels of other 

dietary components such as protein and methionine may result 

in decreased choline synthesis. Concern exists with regard 

t o this when the dietary intake of nutrients or their avail­

abili t y to the tissues becomes inadequate for extended 

periods of time. The end result from such occurrences may 

be altered en zyme activity inhibiting optimal utilization of 

phosphatidylcholine, reduced total proteins and metabolically 

ac t ive compound formation, and/or changes in the efficiency 

of dietary ene rgy ut ilization (Lytle and Altar, 1979; Pike 

and Brown , 1975, pp . 175). Changes such as these are impor­

tant fact ors in determining the cause of ag ing and its 

effects on various body systems. 

Several investigators have shown that the pro t ein intake 

of young and old pe rsons vary only slightly (S t ephen, 1973; 

Young and Scrimshaw , 1975 , 1979) . One study by Stiedman et 

al (1978) showed elderly men and women had daily intakes of 
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67.Jg: J.2 and 48.0g: 2.7, respectively. The mean level 

obtained for the total subject pool (aged 60-84) was found 

+ to be 57.7g - 2.9. This figure compares favorably with the 

RDA (women: 44g; men: 56g). Brown et al (1977) observed 

the mean daily intake of protein to be 60.Jg in a group of 

independent-living elderly, a value once again exceeding 

the RDA. 

In an earlier study, Frey et al (1963) noted an intake 

of 66.1g protein/day, in a group of elderly female Boston­

ians, with the intake of the overall Boston population 

being 65.8g. Using the present standards for dietary ade-

quacy, it would seem that there is no dearth of protein in 

the diet of these populations. 

The need for methionine, an essential amino acid, is 

thought to increase with age. Some research (Guthrie, 1975) 

has indicated that amino acid requirements differ in young 

and old, but no definite amount has been determined due to 

popula t ion individuality. Briggs and Calloway (1979) deter-

mined the minimum daily requirement for methionine in the 

adult t o be 910mg. Presently, only suggested levels of 

methionine exist, and although differences have been 

indicated with the aging process, t he recommended intake of 

th is amino acid varies among investigators. 

Unf ortunately , the only information available pertain­

ing t o lecithin int ake comes from studies done during t he 
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late 1940's and early 1950's (Hirsch and Wurtman, 1978; 

Best and Lucas, 1962). At that time the proliferation of 

processed foods, increased fast food chains, recommended 

decreases in egg consumption, and an increased consumption 

of food supplements had not yet begun. Intake from natural 

sources of lecithin was speculated to be 5 to 6g/day. How­

ever, after an evaluation of J-week dietary recalls, J. 

Wurtman (1979) estimated lecithin consumption for the aver­

age adult today to be as low as .759g/day. Using a hypothet­

ical situation in which an adult consumed large -amounts of 

chocolate, it was observed that lecithin levels might in­

crease to as much as Jg/day from the level previously indi­

cated (less than 1g), 

Lecithin, a natural constituent of almost all dietary 

sources has entered the food industry as an additive, an 

ingredient replacement and as a food supplement. Assuming 

commercial lecithins contain 25% phosphatidylcholine, a daily 

intake might be approximately 2Jmg. Wurtman (1979) believes 

that this ·figure is below the current consumption level, 

with increases in the previously noted proliferation of pro­

cessed f oods and lecithin addition to many foods. Recently, 

lecithin has joined t he fo od supply as a constituent of 

to rula yeast (a flav oring a g ent) with a concentration level 

of about 2 . 5- J% . There is diff iculty in assessing the t otal 

intake of lecithin due t o a lack of sufficient dat a on its 

content levels and the newness of t orula yeast . 



Several other nutrients have been studied with regard 

to their effects on brain functioning. Lehman (1979) used 

water soluble vitamins (especially vitamin C, B12 and nico­

tinic acid) and lipotropic enzymes (glucouronidase and cyto­

chrome C) in the management of psychiatric disorders of the 

elderly. Patients treated with these substances showed 

marked improvement in their disabilities (Muramoto et al, 

1979). 

Finally, it has been suggested that brain DNA may 

gradually decrease due to a number of accumulated errors in 

replication (Blumenthal, 1978; Martin, 1979). This data has 

led to the belief that a flaw in protein synthesis may result 

in amino acid structure defects. Aluminum has also been 

speculated t o interact with DNA causing a dramatic effect on 

the structure of its molecule~ including clustered, enlarged 

or abnormal synaptic endings, altered axons and dendrites 

filled with degenerating cell organelles and increased con­

centrations of aluminum. Such changes have been noted in 

s ome regions of t he brain in AD patients (Pfeiffer, 1975). 

Speculation has been made that such changes and lesions 

observed in AD result from a cross-link formation between 

aluminum and t he DNA strands (U.S. Department of Health, 

Educat ion and Welfare, 1979), Thus, what we are dealing 

with is a disease process t hat n eeds considerably more 

research in order t o define i t s beginning , project a manner 

of treatment , and eventually , a means of prevention. 



HYPOTHESIS 

The hypothesis of this study is that the dietary intake 

of patients with Alzheimer's disease (AD) will be signifi­

cantly lower in lecithin, methionine and protein than the 

diets of age-matched controls. 
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METHODS AND PROCEDURES 

This project was conducted under the auspices of the 

regional Cerebral Blood Flow (rCBF) laboratory located at 

the Veteran's Administration Medical Center, Houston, Texas. 

J.S. Meyer, M.D. (Director) and T. Shaw, Ph.D., (Associate 

Director), of the rCBF lab supervised and assisted in the 

establishment of the sample populations. Diagnosis of 

Alzheimer's disease was based on complete neuro~ogical evalu-

ation, EEG, CT-scan, neuropsychological assessment, and 

measurements of rCBF. 

Two sample groups were formed consisting of putative 

AD subjects in an early stage of progression and age-matched, 

normal healthy controls. Each group was composed of 19 sub­

jects, thus allowing for a total sample size of J8. All 

subjects were randomly selected from a larger population 

provided by the rCBF lab from an ongoing study of rCBF, 

aging and early dementia. These subject groups consisted 

of male and female subjects 45 years of age and older. 

Each subject was admitted into this study on the basis 

of the f ollowing criteria: 

1) Putative Alzheimer Group: 

a . Diagnosed by a neurologist as having relatively 

rec ent onset of Alzheimer- type symptoms . 

18 
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b. Impaired memory function as measured by a 

standard neuropsychological assessment battery, 

EEG, CT-scan, neurological evaluation, and 

measurements of rCBF. 

2) Age-matched Control Group: 

a. These subjects received the same evaluation 

as the AD group, including neurologic and 

neuropsychological exam, EEG, CT-scan, and 

measurements of rCBF, with a resultant diagno­

sis as a healthy (non-AD) subject. 

Each subject was supplied with a "typical" 24-hour 

dietary recall form on which he or she listed food items 

eaten, including amounts and brand names. The basis for 

us ing a 24-hour recall was established by Snowman (1979), 

in which the investigator reported no significant difference 

between one and three-day dietary recalls. In addition, to 

augment the 24-hour recall, all subjects were given a 

f requency list of foods known to be high in lecithin, methio­

nine and proteins. These were obtained from the 1Jth Edition 

of Bowe 's and Church's Food Values of Portions Commonly Used 

(1980) and Nutri ti on and the Brain (1979). 

Each 24-hour recall and food frequency list for subjects 

in the putative Alzheimer's group was completed by a reliable 

f amily member . Assistance was given by family member(s) in 

order t o minimize t he possibility of incorrect and/or 



20 

incomplete dietary information, as one of the hallmarks of 

Alzheimer's disease is memory loss. The control subjects 

provided their own responses. 

The independent variable in the study was group member­

ship with two levels (age-matched normal controls and puta­

tive Alzheimer's). The three dependent variables were the 

levels of lecithin, methionine and protein. 

Data analyses were conducted with the computer terminal 

located at the rCBF laboratory, Veteran's Administration 

Medical Center, Houston, Texas. The terminal used was an 

Infoton 400, linked to the Baylor College of Medicine Compu­

te r Center, Houston, Texas. This computer system allowed 

f or the use of SPSS (Statistical Package for the Social 

Sciences) programs. The student t-test was used for the 

statistical analysis of all data except evaluation of the 

fo od frequency list, which was performed using the non­

parametric test of significance chi-square. 



RESULTS AND DISCUSSION 

Analyses of lecithin, methionine and protein intake 

were performed in order to assess possible differences 

within and between the control and putative Alzheimer dis­

ease (AD) groups under study. The total number of subjects 

was J8, with 9 females and 10 males in the control group and 

8 females and 11 males in the AD group. 

This data was based on the assessment of "typical" 

24-hour food recalls, and food frequency lists. The "typi­

cal" 24-hour recall form (See Appendix A) recorded brand 

names, amounts consumed and method of preparation. The 

forms were filled out with the assistance of family members 

who provided more detailed information than the AD members 

were able to provide, since memory loss is one of the hall­

mark symptoms of AD. 

In addition, each subject/family member was personally 

contacted by the investigator and questioned as to the 

f requency of dietary intakes of various foods high in leci­

th in, methionine and protein. Quantity of food ingested was 

n ot r ec orded on thi s "food frequency" record (See Appendix B 

and Figure 1). 

As seen in Figure 2, t he mean intake of lecithin for 

the AD subjects , as determined by the "typical " f ood recall, 
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was significantly less than the control group (t=2.95, J6df; 

p (.006). No significant differences were observed in the 

other dietary components evaluated. According to the food 

frequency list (See Figure 1 and Table 1), dairy products, 

which have been noted to be high in lecithin, were consumed 

in significantly greater quantities by the AD group (~2=7.98, 

Jdf; p <.05). This difference is of interest in that it 

apparently indicates that even though there was a more fre­

quent ingestion of these quality sources of lecithin by the 

AD group, the total amount consumed was actually less than 

that consumed by the normal controls. Apparently, although 

AD subjects consumed greater amounts of dairy products (on 

a weekly basis), their intake of other foods was decreased 

and thus the total amount of lecithin consumed must be real­

ized as being from all foods eaten. 

When the intake of lecithin between males and females 

was analyzed with no regard to diagnosis, females in both 

AD and normal control groups consumed slightly more lecithin 

and methionine in comparison to their male counterparts 

although t he difference was not significant (See Tables 2 

and J). 

All f emale subjects in the putative AD and control 

groups showed significantly greater intakes of lecithin, 

meth ionine and protein when compared t o the RDA for women 

ove r age 65 . On the ot her hand, males wi t hin both of t hese 
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groups showed significantly greater intakes of lecithin and 

protein, but not methionine, when compared to the RDA's 

(See Table 3) • 

There were no significant differences in lecithin, 

methionine or protein intake between the sexes in either 

study group. This suggests that the results obtained could 

be generalized to both male and female subjects independentl~ 

and the study would have produced similar results if only 

one sex had been used. 

The protein intake in all subjects was noted to be 

greater than the RDA's in most instances, while males reveal­

ed a slight, but insignificant, elevation of this nutrient 

when compared to females in both groups. There was no sig­

nificant difference between AD and normal subjects with 

regard to protein intake. 

No significant difference was found for methionine in 

either normal or putative AD subjects (See Table 4). The 

reported methionine levels in all subjects exceeded the 

"recommended daily intake" suggested by Briggs and Calloway 

us ed in this study. However, since no RDA has been general­

ly agreed on, futu re recommendations may reveal changes in 

th is evaluation. 

Diets vary with age, and although the diets obtained 

in this study were t ypical of the subject's recent habits, 

hey may vary f rom what t he subjec t s consumed a t a younger 
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age. Thus, in an attempt to augment the "typical" 24-hour 

recalls, the £ood frequency list was designed. The intent 

of this questionnaire was to identify which food sources 

were chosen most by the two groups throughout their l .iv~s. 

The supplementation of lecithin to the diets of AD 

patients formed the basis of this study. Its deficit in 

the diet throughout life or during the later years still 

remains a mystery in determining at what point decreased 

levels have their greatest effect on the CNS. The unsolved 

mystery is very similar to when the occurrence of impaired 

cholinergic functioning actually begins. 

As previously stated by Lytle and Altar (1979), dimin­

ished neurotransmitter uptakes may be related to aging when 

diets tend to be nutritionally inadequate in vitamins, min­

erals and protein. Thus, normal brain functioning may be 

affected at this time since all CNS transmitter chemicals 

are nutrient components of the diet. 

Although methionine and protein levels were at or above 

the recommended amounts set in the study, this does not mean 

tha t the re are no dietary implications when dealing with AD. 

I t does , however, suggest that there may be other dietary 

f ac t ors involved tha t were not investigated at this time. 

In addition t o methionine and protein, vitamins B12 and 

folic acid are involved in me t hyl synthesis and transfer in 

choline synthesis (Harper et al, 1979). Thei r involvement 
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in AD would seem to be warranted when looking further into 

a nutritional involvement with AD. 

In spite of some seemingly significant results in terms 

of dietary intake, disease state and gender, the most signi­

ficant source of error in this study is felt to be the fact 

that there is a lack of sufficient information provided by 

the manufacturers as to the lecithin content of foods. On 

the whole, the companies were not able to provide the neces­

sary data on lecithin content. Responses noted certain 

components of the product to contain lecithin; however, the 

amount was not available. Several companies, who presently 

ha v e no idea as to the level of lecithin in their products, 

did indicate a willingness to have the products evaluated 

f or lecithin content. 

I n co nclusion, it would seem justifiable to recommend 

fu r ther research considering such factors as other nutrient 

inv olvement, changes occurring in dietary intakes with age 

and the i n creased variances observed in disea s e states, in 

orde r t o determin e their involvement with AD. 



SUMMARY, CONCLUSIONS AND IMPLICATIONS 
FOR FURTHER RESEARCH 

Several authors (Barbeau, Groden, and Wurtman, 1979) 

have indicated that there is some possible disruption of 

the cholinergic system which seems to be related to 

Alzheimer's disease (AD). Barbeau (1978) pointed out that 

t he action of dietary lecithin on this system remains to be 

clarified and that further investigation is warranted. It 

has been suggested that oral doses of lecithin, a major 

dietary source of choline, may be a way to keep patients at 

an early s t age of Alzheimer's disease. 

The int ent of this study was to measure levels of leci-

thin , methionine and protein in putative Alzheimer disease 

subj ec t s as opposed t o normal, healthy controls. There was 

no diffe rence in t he int ake of me t hionine and protein 

betwe en t he two s tudy groups, nor between males and females 

in e i t her group. However, the intake of lecithin was found 

t o be signi ficant ly great er in the control group. Differ­

ences observed may in part be due t o t he fact that no specif­

ic levels f or l ec ithi n have been de t ermined for most food 

items , resulting i n difficul t y i n die t analysis. It was 

suggest ed by J . Wurtman t hat an anal ys i s of leci t hin consump-

tion among various sub - groups in the populati on nee ds t o be 

pe r fo rmed t o p rovide information on base levels of lecithi n 

32 
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consumption. 

The results of this study indicate that the normal, 

healthy subjects did indeed differ from the putative 

Alzheimer subjects in lecithin consumption. Further, in 

looking at the consumption of foods high in lecithin content, 

normal subjects consumed less dairy products (which are good 

sources of lecithin) on a daily basis. 

While the literature points out that oral intake of 

lecithin might indeed be a deterrent towards the early onset 

of Alzheimer's disease, dietary consumption of lecithin has 

never actually been evaluated (Wurtman, 1979). For example, 

when the present data was evaluated against an average 

intake of lecithin obtained from the work of Wurtman (1979), 

the re was a significant difference between levels observed 

in putative AD as opposed to normal, healthy subjects. 

Considering the results, it seems suggestive that daily 

oral intakes of lecithin-containing foods in the diet needs 

further evaluation. To facilitate a more accurate evalua­

tion of t his dat a, it may be feasible to look at the dietary 

consumpti on of f oods both low and high in lecithin content 

in both normal and early AD subjects. Given the fact that 

the study was a cross-sectional design , a further recommen­

dation would be to evaluate foods high in lecithin using a 

more longitudinal design (within subjects repeated measures). 

ith the wide use of lecithin as an emulsifying agent 
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in the food industry, it is further suggested that more com-

plete data be made available on the lecithin content of food 

products. Until such lists are defined, definitive results 

when evaluating diets for this constituent would be impos­

sible. 
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DIETARY RECALL FORM 

Name --------------------- Date -------- Day _____ _ 

FOOD ESTIMATED MEASURE INGREDIENTS/BRAND 

BREAKFAST 

SNACK 

LUNCH 

SNACK 

SUPPER 

S ACK 
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FOOD FREQUENCY LIST 
PLEASE INDICATE HOW OFTEN THESE FOODS HAVE BEEN EATEN 

AS PART OF THE DAILY DIET. USE THE FOLLOWING CODING: 

M MAYBE ONCE A MONTH 
N NEVER 
w WEEKLY 
D DAILY 
0 OTHER 

ASPARAGUS MILK 
BEANS, DRY PEANUTS 
BREWER' S YEAST PEANUT BUTTER 
CALF LIVER POULTRY 
CHEESE SOYBEANS 
EGGS VEAL 
FISH WHEAT BRAN 
LAMB CHOP WHEAT GERM 
MEAT (GENERAL) 

IF YOU DID NOT INDICATE NEVER OR DAILY, PLEASE GIVE 
EXPLANATION: 
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