CANADIAN THESES ON MICROFICHE

THESES CANADIENNES SUR MICROFICHE

e
l * National kibrary, of Canada Bibliothéque nahonale du Canada
Coliections Develapment Branch Direction du développement des collections
Canadian Theses on Service des théses canadiennes L3
Microfiche Service sur microfiche .
Ottawa, Canada - i *
K1A ON4
-
NOTICE ) AVIS

The quality of this microfiche is heavily dependent
upon the quality of the original thesis submitted for
microfilming. Every effort has been made to ensure
the highest quality of [eproduction possible.

/

If pages are missing, contact the university whicﬁ.g/

granted the degree. . -

Some pages may have indistinct print especially
if the original pages were typed with a poor typewriter
ribbon or if the university sent us a poor photocopy.

Previously copyrighted materials (journal articles,
published tests, etc.) are not filmed.

Reproduction in full or in part of ‘this film is gov-
erned by the Canadian Copyright Act, R.S.C. 1970,
c. C-30. Please read the authorization forms which
accompany this thesis.

THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

WU 3G (- B2/0R¢

La qualité#de cette microfiche dépend grandement de
la qualité de la thése soumise au microfilmage. Nous
avons tout fait pour assurer une qualité supérieure
de reproduction.

Sl manque des pages, veuillez communiquer
avec l'université qui a conféré le grade

La qualité ‘wimpression de certaines pages peut
laisser a désirer, surtout si les pages originales ont été
dactylographiées & I'aide d'un ruban usé ou si I'univer-
sité nous a fait parvenir une photocopie de mauvaise |
qualité. '

Les documents qui font déjd I'objet d'un droit

d’auteur (articles de revue, examens publiés, etc.) ne
sont pas microfilmés.

La reproduction, méme partielle, de ce microfilm
est soumise 3 la Loi canadienne sur le drqit d’auteur,
SRC 1970, c. C-30. Veuillez prendre connaissance des
formules d’autorisation qui accompagnent cette theése.

LA THESE A ETE
MICROFILMEE TELLE QUE
NOUS L'AVONS RECUE

Canad4



National Library
c’l;‘-an;d,i du Canada
Canadian Theses Division

Ottawa, Canada
K1A OM4

26814

Bibliothéque nationale

C-315-09997-4

Division des théses canadiennes

e Please print or type — Ecrire en lattres moulées ou dactylographier .

Full Name of Author — Nom complet de | auteur
PHIL | PP

 MAR KA
Date of Birth — Date da Aaissance

/[ ~/9%9 o

Country of Birth — Lieu de naissance

Permanent Address — Résidence fixe

UQA
qgc)ge)? Je

CHI LO_LJTI,«!/

C_ AN e

L}

QUEeBELEC R S

Titie oT Thesis — Titre de la thase

THE EFFECT 0¢ FITVESS AwD

W SEDENTARY ADULTS

INEOR MAT o0/

DIET

University — Université

0¢ AL DeERTA

Degree for which thesis was presented — Grade pour lequel cetie thase fut présantée

PHILO SO PHY

Doc TouR 4fF

Year this degrea conferred — Annés d'obtantion de ce grade

Name of Sup{msm — Nom du dlraclaur de thése

KB

(75> R

Permission 1s hereby granted to the NATIONAL LIBRARY OF
CANADA to microfilm this thasis and to lend or ssall copies of
the film

¥
The author raserves other publication rights, and neither the
thesis nor extensive extracts from it may be printed or other-
wise reproduced without the author's writien parmission.

L'autorisation est, par Ia présents. accordée & la BIBLIOTHE-
QUE NATIONALE DU CANADA de microfiimar cette thése st de
préter ou de vendre des exemplaires du film

L auteur se réaerve las autres droits de publication, ni la thése
ni de longs extraits de celle-ci ne doivent dtre imprimés ou
autrement reproduits sans | autorisation écrite de |'auteur.

1 signature

NL-91 (4/77)

VN VA Y s = e R



-

'
THE UNIVERSITY OF ALBERTA

THE .EFFECT OF FITNESS AND DIET INFORMATION ON SERUM LIPIDS

IN SEDENTARY ADULTS
o by
<C> Philippe Markon
.. N

o5

A THESIS N

SUBMITTED TO THE FACULTY OF GRADUATE STUDIES AND RESEARCH

N parTaL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE
OF DOCTOR QF PHILQSOPHY °

FACULTY OF PHYSICAL EDUCATION

EDMONTON, ALBERTA
SPRING 1982



.THE UNIVERSITY OF ALBERTA

RELEASE FORM
NAME OF AUTHOR Philippe Markon |
TITLE OF THESIS THE EFFECT OF FITNESS AND DIET

INFORMATION. ON SERUM LIPIDS IN SEDENTARY"
ADULTS )
DEGREE FOR WHICH THESIS WAS PRESENTED DOCTOR OF PHILOSOPHY
YEAR THIS DEGREE GRANTEDES SPRING 1982
Permission is hereby granted to THE UNIVERSITY OF °

thesis and to lend or sell such copies for private,
scholarly or scientific research purposes only.

The author reserves other publication rights, and
ﬁeitherithe thesis nor extensive extracts from it may
be printed or otherwise reproduced without the author’s

written permission.

: S

(=]
T

—
m
\U‘
w
Y
™



THE UNIVERSITY OF ALBERTA
FACULTY OF GRADUATE STUDIES AND RESEARCH

1

The undersigned cer tify that they hgvé read, and
recommend to the Faculty of Graduate Studies and Research,
for acceptance, a thesis entitled THE EFFECT OF FITNESS AND
DIET INFORMATION ON SERUM LIPIDS IN SEDENTARY ADULTS
submitted by Philippe Markon in partial fulfilment of the
requirements for the degree of DOCTOR OF PHILDSDPH;. '

= 3™ s o3 oz oz o: FPLT: 2 e s o2 o2 2 o2 o2 iFs 5 o=

sgr

External Examiner




*

3

g ABSTRACT .
The effectg of a popular fitness p}ggram was studied upon 41
‘sedentary adyﬁts: 8 female and 4 male were in a training
group (A), 10 female and 7 male were in a training plus diet -
information”group (B!, and 6 female and 6 male acted as a
contrd]s group (C). Subjects were tested"prior to the
beginning.of the program and at the end of the classes,
i.e., 12 weeks after. The following dependent variables w
analyzed: body weight and fat, systolic and diastolic blc -
pressure, three d@y dietgry;reca!l. post exercise heart
rate, serum lipids, sérum giucése aﬁdéserum uric acid.

Significant decreases in post exercise heart rate,
resting systolic and diastolic blood pressure were observe~
in the second test in group A and B. No significant éietary
alteration and no chaﬁges in percent body fat were
noticeable in group A, B and C during the study. Serum
,analysis showed no significant changéf in cholesterol,
lipoproteins, lecithin cholesterol a:y1 transferase, glucose
and uric acid.

No correlation was found between those who positively
modified their serum composition and either: a better
changed diet,’a higher increase in)activity rate, an

increase in predicted V02 max, or a higher percent body fat

loss.
| | -
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I. INTRODUCTION
Our way of living has changed considerably in the last-

- few decades. In the past, man had to do physical work, while
presently in North America, the progress in technology has
slotted the majority of the labor force into physically
passi;e types of ngs, This evolution affects our welfare
and fitness. In some aspects it has been very beneficial, a
greater variety and availability of foods, a decrease in
infectious diseases, and an increase in life expectancy.
This is partly due to public investment in welfare and
social security. We also have bettér transportation., better’
communication Fa:i}itiesi and increased productivity.

‘Hcdeveri in other ways it has been detrimental. Many people
suffer from an excess of weight, malnutrition, and an
increase in environment-related diifases. such as
cardio-vascular and hypoKinetic. Béu:hard et al. (1974) has
suggested ambition and motivation has decreased due to
social security, and stress has increased due mainly to the
lack of strategies to cope with life in our "civilized"
society.

’ Government awareness to the need of physical activity
has chaﬁged*dramaticafiy in the late sixties and seventies.
New programs such as Participaction, Fitness Ontario En
Forme, Shape-up of Alberta, and Kino-Quebec, show the
interest in adult physical fitness programs. Similarly,
professional associations and private ccm@a%ies héve become

involved in popular health programs or informational



éampaigns (Amer ican Heart Assc@i;{iaﬁ 1972, 1975.:1974. :
1977 Canadian’Health Foundat'ton, 1975; Freese, 1980; Sante
et Bien-Etre Social Canada, 1980; Zohman, 1979 ). Also,
private physical fitness and éiet center's Fére increased,
in numbers well above‘the population or economic growth. A
parallel increase in participation of Canadian adults in thé
programs reflects -a desire to ;éhieve a better phyiiéal
-condition and protection against diseases. In 1974, Health .
and Welfare Canada (Lalonde) outlined the major causes of

‘death in Canada for each age group and sgizgfagfiﬁg at age

B *7 [ % f
thirty for men and forty for women. Cardio-vascubar disease

(CVD) is a major cause of death for these age groups in both
sexes. 7E
Many factors have éEEﬁ identified as cardiac risk

indexes. Age, gex. heredity, blood cholesterol,’blood
pressure, cigarette smoking, diet, body fat, lipoproteins,
lack of exercise, diabetes, serum uric acid (SUA), stress,
and type A pgrscna)ity are the most common. Several
epidemiological studies and controlled experiments have
shown, within their limits, that training and diet can
influence cardiac risk factors. But very few studies deal
with more than three factors, and it is rare that the
training and diet interaction is studied. Recently, the.
1+poproteiﬁs have received much attention as a risk factor
for va. The research relating lipoproteins and the
individual’'s health status is now regarded-asian important

tool in assessing risk. In addition, the atherosclerotio



In the aging process, man has a tendency to accumulate
negative factors of the risk index, i.e., systolic and
diastolic blood pressure iﬁcreagés (Humerfelt, 1963), blood
glucose increases (Keen et al., 1965), SUA increases (Klein
et Elii 1973), and plasma total cholesterol and low density

-
lipoprotein (LDL-Chol! increases. High density lipoprotein

et al., 1879). Very low density lipoprotein cholesterol
(VLDL-Chol) and frig1yceridé§ (TG) increase with age up to
55 and then tend to decrease (Tamir et al., 1979; Gotto,
1978). A study of how these factors may be changed in

sedentary adults, a group who tend to be high risk, may

In addition the examination of blood changes in such a study
~would help in understanding the mechanisms related to these
risk factors.

| The purpose of this study was to m?nit@r a physical
fiilness program and the diet composition of sedentary adults
and to see the effect upon working capacity, body fat and f
selected blood parameters, including some relateg to
lipoprotein metabolism. Secondly, this ihveétigaticn
proposed to distinguish the effect of the fitness program
between the males and females, and how information from
popular pamphlets relating to diet and cardiovascular
di;ease can influence these adults.

4



Several limitations may affect the findings of this
investigation other than subject selection. Control of diet
and activity levels depended on the subjects’ willingness to
cooperate or ability to complete the study. Difficulties in
methods of data collection and reliability and accuracy of

measurement may also have restricted the interpretation of

the obtained results.

-
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II. REVIEW OF LITERATURE
This chapter contains a review of literature pertaining to
the effect, primarily, of training, and secondly, of diet,
on ]ipéprotein composition, lecithin:cholesterol-acyl
transferase (LCAT), blood glucose, SUA, blood preséurei body
weight and physical work capacity. The review is limited to
studies dealing with normal subjects, i.e., hypg:tEﬁéive,
diabetic or hyperlipoproteinemic subjects are considered to
be a different p@pulati§ﬁi since they have a different

metabolism from normal subjects.

A. Lipoproteins and Risk ‘Factors
Traditionally, cHolesterol and TG are rfegarded as the
main lipid détermiﬁati@ﬁs related to EVD. In the past
decade, lipoprotein levels have received more consideration:
this is due partly to a better understanding of lipoprotein
metabolism, new techniques for determination and because of
their high level of predictive power for CVD..

Cholesterol is well known as a risk factor. In the
early 1900's investigators demonstrated that by feeding
large amounts of cholesterol to rabbits, it was possible to
produce arterial lesions similar to those found in human
atherosclerosis (Anitschkow 1967). By observing 1900 middle
aged men over a period of 20 years, Shekelle et al. (1981)
supported the conclusion that lipid composition of the diet
effects serum cholesterol concentration and the risk of

coronary death. Criqui et al. (1880) noted that subjects who
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are in the 7dth percentile or above have a much higher
predictive, value which is in accordance with Kesteloot
(1978) who noted that cholesterol appears to be the most
important discriminant between normal and pathological
groups. Although these studies strongly support cholesterol
determination as a pgwerfu] indicator, it should be noted
that the majority é? it is carried by the LDL-Chol and is
also present in %sterified and unesterified forms.
Therefore, it may be only a part of a more complex pathway
for prediction of CVD. 7

The evidence supporting the adverse effects of high TG
in the b1a¢dvis well documented. (Connor, 1979; Gotto, 1978;
Greten, 1878; Maccoby, 1977). But in recent years the
lipoproteins have received much attention in an attempt ta-
enderstand their relationship to car&ic vascular-disease,
The research relating lipoproteins and the health of
Lipoproteins were being related to CVD in the early fifties
(Marx 1979), but received more attention in the
mid-seventies. This increased concern with lipoproteins was
braug;t about by the work of Miller and Miller (1975), who
observed that the body cholesterol pool increases with
decreasing HDL-Chol, but is unrelated to plasma
concentration. They suggested that HDL-Chol mayikeep body

cholesterol down by facilitating its excretion through the

. Yiver for catabolism and excretion.



HDL-Cho! is a strong, though negative, risk facfor at
all ages (Gordon, 1877, 1979; Witzum, 1979). It has
predictive power for cardio-vascular disease four times
greater than LDL-Chol and eight times that of plasma
cholesterol.

The prediction power is increased when HDL2-Chol is
studied. whereas HDL3-Chol is not as meaningful (Mi}fer,
.1878), Though several epidemiologic surveys ccnfirﬁ§é the

inverse and independent relationship between HDL*Ch@F

\and
the incidence of CVD (Gordon 1977a, 1976; Steja, 1978, the
exact role of HDL-Chol metabolism is still under current
jnvestigaiiaﬁi The present literature suggests that
HDL-Chol, through the action of LCAT, facilitates the
removal of cholesterol. Via lipoprotein lipase (LPL)
activity, HDL‘ChQ1 he}ﬁs to prevent lipid deposits (Norby,
1978) and makes its transport possible to the liver for
catabolism and excretian (Mi]iéri 1975). Finally, it is
Known that free cholesterol from HDL-Chol is more rapidly
incorporated into biliary cholesterol than free cholesterol
from LDL-Chol (Schawartz, 1978). ‘

LDL-Chol is a strong positive risk factor, particularly
at younger ages (less than 60 years), while VLDL- Chol is
more controversial (Héﬁne1, 1971, Witztum, 1978). Evidence
exists to implicate these especially when associated with
elevations of LDL-Chol (Carson, 1972; Salel, 1974; Streja,
1978). LDL-Chol brings cholesterol from the liver to

peripheral cells, particularly in aortic smooth muscle



cells, vascular endothelium and fibroblasts (Bondjers, 1976;
Carew, 1976; Nestel, 1978), while HDL-CHol removes it.
wWitztum (1979) suggested the possibility that for any given
level of plasma cholesterol, the ratio of LDL-Chol to
HDL-Chol determines risk rather ghan the absolute levels of
each. This ratio seems more appropriate since it is an

indication of cholesterol deposit-removal.

B. Effects of tpaining on lipoproteins

Much researéh has been done on human subjects and
thFéugg the years the research has become more
sophisticated. Present research has considered more than
cholesterol or lipids, by looking at lipoprotein cholesterol
levels. In this part of the review, the epidemiological
studies will be looked at first, followed by the research
dealing with the effect of training.

Wood (1976) investigated concentrations of fasting
plasma cholesterol, TG and Iipgprc;eins in 41 active men,
ages 35-59, comparing them to a control group of the same
age (Table 1). A simple calculation of LDL-Chol, HDL-Chol
yielded a value 2_22 for the active group while it was 3.24
in the control. This.is interesting, since in the recent
literature it is this ratio that seems to be an important
measure in the CVD risk index. Similar reégits were found by
Lehtonen and Viikari (1978) when they compared lumber jacks
and electricians. They observed a significantly higher

HDL-Chol and a lower TG in the first group.



TABLE I1.1

Plasma Chol., TG and LPP in Active Men and Control
(mad1f1ed frcm Ua@d 1976) (levels in mg %)

TG Ch@l HDL LDL Rat1a
Cho! Chol LDL/HDL
active 70 200 84 120 202
Control 146 210 43 139 3.24
Ratio 497 899  1.488 928 623

Thémas (1980) did a cross-sectional study of runners to
determine whether a relationship existed between total
mi leage run per week aﬁd the plasmal HDL-Chol. The
non-runner group had a 34 mg¥%, the intermediate mileage
(20-39 miles/week) had a 53 mg%, and the high mileage (40
miles/week) had a 69mg% HDL-Chol level. Even if there was a
significant difference in the age of the groups, HDL-Cho!
concentrations were positively and significantly correlated
with average weekly mileage run.

Krauss (1977) found similar results from HDL-Chol
levels, but he also studied the HDL2-Chol and HDL3-Chol
subfractions. Both subfractions were higher among runners
and the HDL-Chol subfraction was more significant. The
apolipoprotein A-1 (apo Al), but not the apolipoprotein A-11
(apo All) has been found to be increased in well-trained
men. Wood (1979) reported similar results for the HDL2-Chol

subfraction, apo Al and apo AIl levels.
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Nikkila (1878) found a higher mean level of HDL-Chol
and lipoprotein lipase (LPE) in muscle and adipose tissue
among long distance runners versus control males. In
combined groups of male runners and controls, there was a
highly significant positive correlatiord (R2:z.72) between
serum HOL-Cho! level and LPL activity of adipose tissue.
Enger (1977) compared cross-country skiers with untrained
subjects and the study showed a significantly higﬁer
HDL-Chol and HDL-Chol/total cholesterol ratio among the
traineé subjects. Cooper (1976), with a less sophisticated
method of measurement, found significantly higher levels of
TG and cholesterol among unfit subjects. Hartung et al.,
(1980a) observed a significantly higher HOL-Chol (65 mg%) in
high mileage runners, while low milage were at 58 mg% and
inactive subjects were at 50 mg%, but it seemed that
physical activity alone was not the only explanation.
Nutritional patterns may also influence marathon runners and
. joggers, because they were eating less meat, bacon and
sausage than sedentary subjects (Hartung, 1980b).

The above studies suggest that among endurance trained
subjects, the HDL-Chol, HDL2-Chpl and apo Al levels are

significantly higher, while the LDL-Chol is lower~when they

are compared to untrained subjects. .
TG decreases significantly with training (Goade et al.,

1966; Hunter et al., 1972; Holloszy, 1964; Lampman, 1977;

Lopez, 1974. Simovelli, 19878; Hartung, 1980b) however,

Gettman (1976) and Milesis (1976) found no significant



change in a sample which seemed to be normal (jail inmates).
These subjects had low TG levels (range 85-111 mg%) while in
other studies (Cooper, 1976) higher values were found. The
diécrgpancy in results may be due to their diets, (S5ante et
Bien -Etre Social Canada, 1980} their age, which is fairly
low (20-30 years) and pre-training level (Lampman, 1977).
The cholesterol level studies remain very
controversial. Some studies have indicated a significant
decrease in cholesterol levels following a training program
(Gé]diﬁg: 1861 Mi}esisi 1974; Melish, 1974; Squires et al.,
1979; Hicks et al., 1980} and others found no significant
change (Holloszy, 1964:!Eaaﬂé et al., 1966; Lopez, 1974;
Gettman, 1976). As mentioned for TG, the serum cholesterol
seemed to decrease, particularly in subjects whose levels
were high initially (Montoye, 1959; Cambell, 1968 Milesis,
1974), however, total serum cholesterol is mbt an indication
of its distribution among lipoprotein fractions. HDL-Chol
increases significantly as a result of training (Altekruse
and Wilmore, 1973; Lapeii 1974; Squires, 1979; Farrel, 1980;

Hicks, 1980; Kinsman, 1980), with best results coming from a

20-60 min/session, for 12 weeks). LDL-Chol has been found to
significantly decrease wi th training (Altekruse and Wilmore,
1973; Kinsman, 1980) while VLDL-Chol has also been Sﬁ?ﬁﬁ to
decrease (Altekruse and Hijm@re). which may be strongly
relatef to the decrease of TG in their study. Ready (13980)

found no significant change in HDL-Chol and LDL-VLDL-Chol
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from a training program, but when the analysis of variance
made from the ratio of HDL-Chol/LDL-VLDL-Chol, the results
were very significant (0.001), therefore showing that ,
exercise may influence the lipid levels. Similar changes
were observed with coronary digease patients (Wartung et
al., 1981) showing an increase in HDL-Chol and
HDL-Chol/total Ch@1é$téf@1: This study, and the others
mentioned, strongly suggest that lipoprotein levels or
ratios are significantly altered by exercise training in
young and old individuals. Allison and Immarino (1980)
observed, in spite of an increase of V02 max in their
training program, an average decrease of HDL-Cho!l, but they
found that their subjects increased their dietary fat, which‘?

may have influenced their results.

C. Diet and prevention programs on CVD

Though the primary purpose of this study does not deal
with the effecg of diet on lipoproteins, the evidence
supporting the need of a good diet as partrof a preventive
policy against CVD warrants the necessity to include a
review of this area. -
i Many factors are considered important as a preventive
measure. The eating of breakfast, fibers, refined sugar,
salt alc@hgli‘chgléstera1. poly-unsaturated fatty acids
(PUFA), TG, plus nibbling habits, cigarette smoking,
sleeping, weight, stress and physical activity are among the

most often named (Merchant, 1978; Rodnick and Bubb, 1978:
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Epstein, 1979; Thomas, 1979; Wiley and Camacho, 1980;
Breslow and Enstrom, 1980). The current understandings of

dietary influence is strong enough to acknowledge the need

Far‘é control in food composition as a preventive measure
againts CVD (Rifking et al., 1979), and international

comparisons of lipid composition of the diet and CVD tend to
support this (Sakai et al., 1977, Turner, 1978). Finally,
Shekelle et al., (1981) in a study lasting 20 years, showed
that subjecEg with low scores, i.e., high relative PQFA and
low cholestetfol intake, had a lower death rate. This study
supports the idea that dietary cholesterol and PUFA may be
related to atherosclerosis. The mechanism suggested was an
alteration in the structure “or composition of plasma
‘lipoproteins and their metabolism, which seems to be in
accordance with previous parts of this study.

Giving .information to the population in order to lower
the CVD risk factors has shown significant results
(Arntzenius et al., 1878), even .though the approach was
neither agressive, nor continuous, i.e., no pressure was
exerted. It was up to the subject to follow the instructions
which were given at four month intervals for one year. The
results were a decrease in cholesterol, systolic and
diastolic blood pressure, cigarette smoking and body weight.

Dietary advice with respect to.cholesterol, PUFA, and a
complex carbohydrate combined with training have resulted in
ed

[V, ]

positive changes in lipoprotein components, i.e., increa
HDOL-Chol (Squires et al., 1979; Hicks et al., 1980). Squires

/
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between the training group and a group that was given

dietary recommendations.

D. Diet and training upon LCAT activity

In the present study, the role of LCAT is regarded as
the key enzyme related to the serum cholesterol metabolism.
This enzyme converts lecithin with an unesterified
cholesterol (UC) of HDL-Chol to a :h@1e5tery1!ester (CE).
Also, it promotes the non-enzymatic transfer of lecithin and
UC from sources such as chylomicron remnants and plasma
membranes to HDL-Chol and LDL-Chol (Leiss et al., 19878;
Glomset, 1979; Hoplins and Barter, 1980 Barter and Jones,
1980).'This enzyme is the main factor responsible for the
presence of CE in the blood within the lipoproteins, and the
CE from LDL-Chol may be absorbed by arterial endothelial and
smooth muscle cells and therefore contribute to
atherosclerotic plaques. Also LCAT activity has-aﬂ 1nd}rect
effect of -physiological importance. This enzyme may diminish
the surface stability of VLDL-Chol and permit LPL
penetration (Cramp and Trickner, 1978). In addition the UC,
but not the CE, inhibits the LPL. Thus, LCAT seems to play
an integrative role in TG clearance (Norby and Norum, 1978,
Wallentin aﬁ al., 1978).

Dobiasova and Vondra (1978) studied lipid
concentrations and expressed these as ratios of LCAT

activity and TG, CE and-UC. These calculated rati@;’ciear]y
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[
show that when LCAT is low, TG are low, and when TG are
high, as in obese subjects, LCAT is also high.
Unfortunately, lipoprotein levels were not reported and the

LCAT of this study is a fasting one, therefore the low LCAT

integrative role in LCAT activity in post-alimentary lipemia
witéhchylgmiiféﬁ and VLDL-Chol and HDL-Chol. This last
assumption is partly supperteé by the study of Rose and
Juliano (1977), who showed a significant increase in LCAT
activity after a high-fat test meal along with TG‘(rs.QB. p
0.01). It seems, therefore, that normal individuals may show
a lower TG level under fasting conditions mainly due to
higher LCAT ;ctivity after lipid absorption. The Qiqher‘LCAT
activity is due-ta HDL-Chol concentration which is Known to
contain apchl which stimulates LCAT activity. While the
LCAT/CE ratio seems to be a constant, regardless of the
group (Table 2), the LCAT/UC ratio tends to indicate that
LCAT activity rate is dependant @ﬁ‘the substrate level
(cholesterol), i.e, low UC would be related to high LCAT
activity. This contradicts Lacko et al. (1977), who showed
that the correlation of LCAT levels with UC in males is
r=0.78 (p 0.005). The methodology does not seem to be the
reason faf the discrepancy, since in both studies they used
the procedure of Glomset (19§8).The best explanation may be
that, in the Dobiasova and Vondra study, subgroups were used
(obese, hyperlipidemic, etc.) while with the Lacko et al.

correlation, only normolipemic subjects were used.
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Nevertheless, further study seems necessary to explain such
results and to assess if a relationship exists between LCAT
and other lipoprotein subfractions. Leiss et al. (1978)
tends to confirm Lacko's et al. results, but they used a
different technique to determine the LCAT level.

Presently, the literature contains 2viden?e that LCAT
activity may be related tc CVD by the enzyme mobilization of
cholesterol from atherosclerotic lesions. UﬁééFtUﬁateiy, the
results are contradictary. Bernstein and Béﬁhstein (1978)
found no significant results between LCAT activity and the
severity of the coronary diseased vessels. But Sodhi et al.

~11980) showed that the activity of the enzyme was highest in
t patients with normal coronary arteries, and é stepwise
decrease existed in the activity of the enzyme as the extent
of the coronary artery:disease increased from one to three
vessels. In addition, only this last study reported
lipoprotein levels while sigg%Fizaﬁtiy lower HDL-Chol was
found in triple vessel coronary artery éisease‘ccmpared with
normal vessels. This may be due to higher apo Al in normal
subjects. =
Larking and Sutherland (1977) in their study found that
rats fed with safflower oil compared with animaﬁs fed with
butter, beef fat or normal diet, had lower UC and TG while
the total cholesterol remained the same. The low LCAT
activity with the expgrijﬁtal group is explained by the low
levels of UC and TG as supported by Rose and dulgaﬁc (1976),
Lacko et al. (1978}, Pinon et al, (1980) and Miller et al
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TABLE II.2

Lipid Concentration and Basal LCAT Activity
(modified from Dobiasova and Vondra, 1978)

normal 65 94 B4 1 1
obesity 18 115 156 0.7 2 1.86 i
diabetes 29 102 239 0.45 78 1.31 201 0.020
0 1.0:. , 5
0 1

HLP I1 12 104 250
Im 37 100 2389

hype "r]ipcp’:'r_i’ie,iﬁgmia 11, IM= ischemic myocardium.

(1875). Miller et al. (197E) found that LCAT activity
decreased in men when the diet was rich in PUFA in men.

This seems to contradict the general theory based on
the fact that LCAT has a higher specificity for
esterification when the fatty acid in position two of
lecithin is unsaturated (Sgoutas, 1972), and therefore, a
PUFA diet should cause an increase in LCAT activity. A
feasible explanation is that the LCAT activity may increase
in the first stage of a PUFA diet. Furthermore, after an
extended period on the diet, the enzyme activity decreases
due to the lack of available substrate UC (Larking and
Sutheland, 1977) and the product inhibitors CE may control
the esterification rate.

At the present time, little is Known of thé effect of

diet on cholesterol esterification in the lipoprotein
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subfraction. A decrease in caloric intake, as well as a
decrease in lipids, and the nature of the lipids, may vary
the cholesterol composition of diferent lipoproteins, which
could explain Shekelle's (1981) results ﬁcre clearly. Thus,
diet may influence total cholesterol mainly by a decrease in
UC while CE remains the same or higher. In humans HDL-Chol
increases from an approrriate diet and is negatively
associated with VLDL-Chol and LDL-Chol (Hulley et al.,

L 4

1979), while caloric restriction seems to decrease HDL-Chol
and increase LDL-Chol as a consequence of the low turnover
of exogenous and endogenous triglyceride-rich lipoproteins
(Taskinen and Nikkila, 1979). However, this latter
experiment lasted a few days, while the preceding was
epidemiological. Neverthejessi population studies showed
thé; lipoprotein levels are influenced by diet (Connor,
£579). A diet influencing the level of UC and CE in humans
is not known, but determining these changes would add new
information regarding %%e effect of diet on lipoproteins.

Some studies are now considering the cholesterol
esterification (Yashiro et al., 1980) and are finding
significant changes from training (Table 3).

First, it should be noted that mice lipoprotein levels,
ratio, and metabolism differ from humans . But many parai1eisi
can be made, tempting one to suspect interesting changes
using physical training on human subjeéts! Results in Table
3 show a reﬁaféab1é increase in HDL-Chol/LDL-Chol ratio in

-

the exercising group, a ratio that is Known to be negatively

|
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TABLE I11.3

Effect of Voluntary Exercise on Mice Cholesterol
and LCAT (modified from Yashiro, 1978, n= 36)

E 127.3 10.3 108.7 12.33 '105 3 19.5 5.40

Levels in mg %
NE=z non exercise group. E=zexercise group.

related to CVD: This is concomitantly related to an increase
in LCAT activity. Meanwhile, changes in cholesterol levels
are especially interesting when comparing CE/UC, which is
4.84 in the control group and 5.63 in the exercising group,
showing an increased ratio with higher LCAT activity.

) These results are in accordance with those of Simko and
Ké!ley (1979) who had an increased LCAT activity. Lower
biliary cholesterol level was explained as a result of
regg]ar exercise, which promoted the transport of pertpheral
cholesterol to the liver during the period of activity. This
last assumption is interesting since training is Known to
increase HDL-Chol/LDL-Cho! ratio which is considered
antisclerotic. ‘

Unfortunately, studies with human subjects atteﬁ%ging
to determine the effect af’traihing on cholesterol
esterification does not exist. Evidence from animal studies
suggest a possible role of LCAT on changes of cholesterol

levels and lipoproteins. But a single relationship from LCAT
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with another blood component may not be found, since the
enzyme activity may depend on a combination of substrate
availability, product al and lipoproteins
(Thanabalasingham et 31;i '980). Only one study has shown
increased LCAT activ:'y with humans from training (Lopez,
1974Y. The enzymatic activity was determined in only five
subjects who were medical students with a lTow lipid pr@fiie.
a

E. Blood glucose and physical fitness

Ever‘:\ though this study is concerned with normal adults,
it is still pﬁrtinéﬁt:ta consider the side effects of high
blood glucose and special cases, such as diabetes mellitus.
Middle-aged men who are normoglycemic, but have a
pathological oral glucose tolerance test (0GTT) have an
increased risk of developing diabetes (Jarret and Keen,
1976), and CVD is more common among these men (Keen et al.,
1965; Garcia et al., 1973: Ostrander and Lamphiear, 13876).
In addition, intermittent claudication is generally more
common in diabetes (Garcia et al., 1873). Myocardial
infarctions from autopsies revealed a two-fold incidence

from diabetes (Michell and Schawrtz, 1965). Even mild

of atherosclerotic phenomena (Keen and Jarret, 1975), or the
risk of CVD increases parallel to the regbaﬁte of OGTT
(Amsterdam, 1977). Also, it should be noted that abnormal
OGTT is associated with other CVD risk factors, i.e.,

obesity and hyperlipidemia. Thus, glucose intolerance should
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be considered as a significant CVD risk factor because of
its association with other factors.

Basal plasma insulin and plasma glucose are
significantly reduced following periods of physical training
“ in both obese (Le Blanc et al., 1978; Sterky, 1971) and
normal subjects (Cooper et al., 1976:; Davidson et al., 1866 ;
Rennie and Johnson, 1974; Le Blanc et al., 1977, Ruderman et
al., 1979), partly because exercise training produces an
enhanced sensitivity to insulin (Le Blanc et al., 1877).

Le Blanc et al., (1979) studied the effect of training
" among 18 subjects, aged 18-30 years. They observed a
significantly reduced insulin response to the OGTT in the
in the best-trained subjects. Ruderman et al., (19789)
studied the effect of a training program over a period of
3-6 months. The mean age of the six subjects was 52 and they
showed a high fasting blood glucose with deficient insulin
secretion but none were under medication. The subjects
trained at home 30min/day, five times/week with OGTT being
given 6 days before training, 6 days after training and 14
days after training. Training improved OGTT, but this
improvement was not maintained in the absence of exercise,
as another 8 days of inactivity led to a significant
decrease in glucose disappearance even though the
improvement in V02 max was maintained. Saltin et al., (1979)
studied normoglycemic subjects who had a pathological 0OGTT

(or chemical diabetes) with a mean age of 48 and were not
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more over-weight than age-matched controls. Group A trained
two times/week and received appropriate diet information at
the beginning (n=25; observations made at 0. 6 and 12
months). Group B trained as group A but without dietary
information (n=11 ; observations made aé 0 and 3 mcﬁths)gg
Group C received only dietary information. The results
showed that men with chemical diabetes had a 20% lower V02
max. V02 max increased with only dietary advice but was
insignificant for several men in the group. 0GTT improved
for all three groups but was normalized only in group A.
Insulin levels during OGTT were reduced for groups A and B,
however, the reduction in plasma insulin concentration was
insignificant in group C after three months. Finally, Cccperi
et al., (1976) on a large scale epidemiological study of
2,998 men with an average age of 44.6 years, observed a
significantly higher glucose level from the very poor {111.0
mg%) to poor (107.3 mg%), compared to excellently fit (103.4
mg%) subjects.

The mechanism normally related to that change in OGTT
and blood glucose can be explained. Normally by their
t~aining highly fit parsons are used to high catecholamine
secretion which facilitates repeated enhanced catecholamine
secretion by severe exercise which gradually diminishes the
;apaciéy of the pancreas to secrete insulin (Von Euler,
1974; Le Blanc, 1979). This latest explanation might not
describé the results of Saltin (1979), where the subjects

were submitted to a mild training program. Saltin suggested
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that a smali quantity of muscle glycogen remaining after
prolonged exercise will increase the proportion of glucose
passing the liver and permit more glucose to be taken up by
peripheral tissues. Finally, Ruderman (1879) suggested that
physical training, of a previously inactive patient with
mature-onset diabetes, enhances his ability to dispose of an
intravenous glucose load due to an enhanced sensitivity to

endogenous insulin or a diminished anti-insulin factor.

F. Serum uric acid and physical fitness

Among the most important factors associated with yremia
are hypertension, coronary artery disease,
hypertriglyceridemia, high cholesterol, alcoholism, diabetes
mellitus, hyperlipemia, obesity, rend failure, primary
gout, and anxiety (Brekenridge, 1966 Bosco et al., 1970;
Klein et al., 1973; Montoye et al., 1975; Tweeddale and
Fodor, 1979). It is improper to label high SUA as a direct
risk factor. however it is best termed as an indicator,
because the mechanism by which a high SUA level is
associated-with future atherosclerosis or hypertension
remains to be shown (Tweeddale and Fodor, 1979; Fessel,
1980). Therefore, any conclusions or explanations for
associations found between CVD risk factors and SUA levels
must be made with caution (Klein et al., 1873).

Many studies have shown the important correlation
between SUA and hypertension. Fessel et al., (1973) studied
the SUA in two groups of adults over a period of fifty



months. In group A (hyperucemic - 124 subjects) hypertension
developed in '8 subjects, whereas in group B (normal - 224
subjects) hypertension developed in only 3 subjects, It was
concluded from statistical analysis that hyperuricemic
subjects had a 10.8 times greater risk than control
subjects. Later (1980), the same author investigated the
hypothesis that body weight is not the factor under lying the
relation between hyperuricemia and CVD. Among 111 subjects
with hyperuricemia, studied for 108 months, 25 of the group
developed hypertension and their mean weight was not
significantly higher. In this same study, Fessel outlined
another study. From 1,356 persons aged 60 to 69 years who
had their SUA recorded in 1967, subsequent deaths from CHD
showed a stepwise increase when deaths were arranged
according to the SUA levels but not when they were(?jjanged
according to body weight. It was concluded that
hyperuricemia predicts future CVD independent of body
weight. This last statement is not supported by Klein et
al., (1973) who concluded that tﬁe prevalence of
hypertension was greater in hyperuricemics as compared to
normouricemics in all race-sex groups, but increased
prevalence of CVD in hyperuricemics was secondary to
increased body size. Although the experimental design is
~different between the two studies, one (Fessel 1980) studied
the relation of SUA with hypertension and death, while the

electrocardiogram abnormalities and hypertension.



SUA is Known to increase (up to 2.7 mg%)
(Zachau-Christiansen, 1959) during exercise and the
principle mechanism related to this change is mainly the
decrease in renal function during that period of time. What
is more interesting is the chronic effect of exercise on
SUA.

Bosco et al., (1970) studied the effects of eight weeks
of chronic training on SUA in thirty males, aged 18 to 29 |
years. Ten were extremely active (group A), ten were
moderately active (group B) and ten were relatively
sedentary (group C, control). SUA concentration and the
and after a four week "deconditioning” period. The
pre-experimental correlation coefficient between SUA and the
fitness index were low, however, chronic physical exercise
lowered SUA from 0.3 to 3.2 mg% in B0 percent of the
subjects from groups A and B, particularly in those persons
with high values (7.0 to 8.5 mg¥%). Thése high SUA levels
were previously reported (Montoye, 1967; Greenleaf §t al.,
1969) and they were related to high levels of achievements
and leadership (Brooks an Mueller, 1966).

. Epidemiological studies did not give a strong
correlation between fitness and SUA. Montoye et al., (1978)
tested 793 males and BDifemaies. ages 10-69, on a treadmill
_for VO2 max, which he related to the sum of four skinfolds,
SUA and a one hour glucose tolerance test. Body fatness was

positively correlated with SUA and blood glucose and
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negatively correlated with V02 max. Age was negatively
correlated with V02 max and positively correlated with blood
g]ﬁcose. After removing the effects of age, weight and
fatness, the corretations of V02 max and SUA were low, but
some results of this study seem doubtful since the subjects
were not necessarily fasted for the SUA test and this could
be important enough to give a wrong estimate of SUA. CQ@@&F
et al., (1976) obtained a slight relationship between SUA
and V02 max and his finding might be taken more seriously
since he obtained a P of .05 wheg he compared the SUA levels
of the very poor, poor, and fair groups to the group with

" excellent physical fitness (Table 4). The factors that could
have contributed to the lowering of SUA are not well
understood. It is known that metabolic changes resulting
from acute exertion would tend to inhibit renal urate
excretion. Ketone'bodies. beta-hydroxybuterate and
acetoacetate retard urate excretion and lactacidemia impairs
uric agid excretion (Cannon et al., 1966; Bosco et al.,
1870) . Therefore, this situation shduld increase SUA. Bosco
et al., (1970) explained the chronic decrease in SUA frr

the possible increase in theBlasme volume (up to 20%) which
would give a larger pool for SUA but‘ﬁirejected the avenue
of the loss of uric acid from body sweat. Conversely, it is
Known that acclimatization to work shows a decrease in
electrolytes (Consolazio et al., 1962; Smiles and Robinson,
1871) and concentrations in sweat are normally related to a

decreasg¢ in plasma concengation.
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YABLE I1.4

Serum Uric Acid Versus Levels of Physical Fitness,
o uric acid in mg% o
(2,990 men, mean age 44.6) (Cooper et al., 1976)
Level of Fitness Uric Acid

Very poor

Poor 6.8
Fair 6.7
Good 6.5
Excellent 6.4

/

From the above studies, it is likely that a physical

- training program leads to a decrease in plasma SUA. This
decrease should not be viewed as a metabolic change since
some exercise metabolites impair renal uric acid excretion.
The main factor, however, should be the increase in plasma
volume. Secondly, the uric acid in perspiration should be
‘GﬁﬁsiﬂéPE§ since training programs add the effecf of sweat
loss. Overall a significant amount of uric acid is lost from
this route, particularly in the first phase of the training

program.

G. Blood pressure and physical fitness

Epidemiological studies have clearly shown even mild
hypertension leads to a lower life expectency (Waaler,
1977), not to mention that both systolic and diastolic
pressure increase with age for both sexes (Hamilton et al.,

1954; Humerfelt, 1963). Primary hypertension is of
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undetermined cause, while secondary hypertension is related
to renal disease, endocrine disorders, neurologic disorders,
etc. (Sokolow and Mcllroy., 1979). Hypertension is known to

be highly related to CVD (Robers, 1875) probably due to an
increased rate of atherosclerotic deposition

(Cousineau, 1980) .

Populations consuming very ?ittie sodium chloride have
low levels of blood pressure (Prior et al., 1968; Shaper,
1972: Kesteloot et al., 1978). But proper nutrition,
frequent exercise, and lower stress are also cahsideredi
important as preventive measures against hypertension
(Tibbin and Eriksson, 1980).

Significantly lower systolic blood pressures (122.9
mmHg) were found in highly fit individuals compared with
(127.6mmHg) higher pressures in low fit subjegts (Cooper,
1977). A significant reduction in blood pressure‘caused by
physical training has been noticed in sedentary 40 year old
men (Kilbom et al., 1969) and older normal subjects (De
Vries, 1970). Subjects considered to be borderline
hyper tensives 3155 show a significant decr;gse {Choquette
and Ferguson, 1973) with training.

The mechanism believed to be responsible for lowered
blood pﬁessure from training is a reduced activation of the
sympathetic system during maximal work or at the same
relative work load (Cousineau, 1980).The reduced circulating \
catecholamines have been related to the reduced heart rate '

and systolic blood pressure (Cousineau et al., 1977) during
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different levels of work after a period of training, but no
significant changes in resting catecholamines in the pre and
post test were found. It seems therefore, that mechanisms
other than catecholamine levels may play a role in reducing
blood pressure in trained individuals.
~

H. Effect of training on body weight and cardiac response

The effect of physical activity on body weight and
cardiac feSﬁcﬁse to work is well documented and accepted
(Astrand and Rodahl, 19702 Bouchard et al., 1974; Edington
and Edgerton, 1976). Actually, the norms to predict
cardiovascular fitness are V02 max values which are
significantly related to good physical fitness, but
predicting V02 max from submaximal work has some problems.
In addition, VO2 max is not necessarily an endurance type of

measure when considering new literature dealing with the

1980), i.e., some individuals may be able to sustain for a
long period of time a high level work (80% VDEZmax)!-whiie
others may have difficulty in sustaining a lower level of
work (60% V02 max) and these people are normally less fit.
while the majority of authors use submaximal goals (Cureton,
1965; Astrand, 1970; Bouchard et a\!. 1879) to define
pﬁysisa] fitness, i.e., an efficient oxygen transport system
for daily work and additional strenuous activities, Shephard
L(1Q7E. 1978) tends to relate cardiorespiratory fitness to

V02 max. No authors mentioned that cardiovascular fitness is
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VO2 max. For these reasons, this study will use the heart
rate respéﬁse to the Standardized Test of Fitness (STF) step
test (Fitness and Amateur Sport Canada, 1981) to assess

cardiovascular fitness,

1. Menstrual cycle, working capacity and blood composition
women, partially due to their hormonal secretion
(Nikkila, 1978, 1979), have a significantly lower level of
cholesterol, LDL-Chol, VLDL-Chol, T.G., blood glucose, SUA

(LéC Data Book 1978), while the level of HDL-Chol ahd

HLD-Chol/LDL-Chol are higher compared to men. These
beneficial differences are considered as being very
important variables for reduced susceptibility of
premenopausal women to atherosclerosis (Kannel et al.,
1976) . -

Plasma lipids are influenced during the menstrual
cycle. HDL-Chol, phospholipids and triglycerides are fairly
stable throughout the period (Punnonen, 1978; Kim and
Kalkhoff. 1979: Basdevant, 1981). The LDL-Chol and LDL-ApoB
are relatively lower during the luteal phase (Kih and
Kalkhoff, 1979). Also, these authors observed a significant
decrease in total cholesterol during the luteal phase while
Basevant et al. (1981) showed a decrease, although it was
insignificant. Therefore, the period of the menstrual cycle
of women should be considered when plasma lipids are
measured: LDL-Chol may vary from 110 to 90 mg% and

HDL-Chol/LDL-Chol ratios from 0.6 to 0.75 when compared
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between the menstrual phase and luteal phase (Kim and
Kalkhoff, 1979,

While it is well documented that physical activity
influences the length of menstrual cycle (Shangoid et al.,
1979) and the age at menarche (Malina et al., 1878), the
influence of different phases of the menstrual cycle upon
working capacity tends to indicate a reduced working
capacity during menstruation and the highest values during
the period of ovulation (Doskin et al., 1980). Therefore,
when women’ s physical w@éﬁ capacity or serum composition are
tested, it seems reasonable to consider the period of
menstrual cycle as a relative value in pretest and postest

design. Although, for total values it seéms less important.

J. Conclusion

Even though physizai fitness is very important for an
individual's health it should not viewed as the panacea for
any disease. In this review an attempt was made to use
studies dealing with hea1fhy human subjects, therefore the
rehabilitation groups should be considered specific to these
populations. In order to delimit the study from a practical
péiﬂt of view, cigarette smoking, stress and some other
factors are not considered. _

Almost all the studies in this review have dealt with
young subjects involved in a fairly comprehensive '~aining

program. The sample of this study consists of unfit adults
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observed under a program which is widely used. The
volunteers will be observed on many variables normally not
evaluated in the previous literature. Another factor that is
not well covered in the literature is the changes in UC and

CE and how their distribution may change among lipoproteins.



A. Subjects

Seventeen male and twenty four female sedentary
volunteers between the ages of 30 and 58 participated in the
study. A person was considered sedentary if he did not train
on a regular basis and had led a relatively sedentary life
for the previous two years. The subject had to show evidence
of good health to participate in a physical fitness program.
Recruitement of the subjects was made with the help of the
YMCA. The participating subject had to pay seventy-five
($75) dollars to be enrolled in the fitness class. Prior to
the study it was advertised three times in the newspaper and
it was publicized és a fitness study. Control subjects
(FEM.C n=6., MAL.C n=6) were recruited by asking volunteers
to find an age, sex and activity level matched individual.

Before the beginning of the experiment subjects wére
asked to sign an informed coneent form and ;émgiete the "Par

Q" questionnaire (Appendix A).

B. Procedures

Subjects were tested in the morning after a 12 hour
fast and a 72 hour alcoho!l restriction. They were asked to
refrain from exercise for 12 hours before the test. Women
were asked to recerg the date of their last menstruation in
the pretest and to return for the postest in the same

period, while for the men it was the same day of the week on

. ' 33
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both occasions.
The following dependent variables were measured before
the training program and at the end {12 to 15 weeks):

weight (Kg)

Skinfolds for body fat (%) prediction
Resting systolic blood pressure (mmHg)
Resting diastolic blood pressure (mmHg )
Post exercise heart rate from the STF step test in
beats/min

Physical_ activity (min/2wk]
Daily caloric intake (Cal/day)
Daily fat intake (gr/day!
Daily cholesterol intake (mg/day)
Daily saturated fat intake (gr/day)
Daily PUFA intake (gr/day)
Total serum cholesterol (mg4100m1)
Total serum free cho]esterol“fmg/iDDml)
Serum triglyceride (mg/100m1)
Blood glucose (mg/100ml)
Serum ac acid (mg/100ml)
Serum®HDL-Chol (mg/100m1)
Serum LDL-Chol (mg/100ml)
Serum VLDL-Chol (mg/100m1)
free cholesterol in HDL-Chol
Free cholesterol in LDL-Chol
Free cholesterol in VLDL-Chol

LCAT IRE .
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LCAT activity (micromol/1i.hr)

Body composition, diet and activity record

Body weight was recorded in kilograms. Body fat was
measured using Harpenden skthalé calipers at the following
sites: triceps, subscapular, biceps, and suprailic (Fitness
and Amatguf Sport Canada, 1981). Percent body fat was P
estimated from the sum of the four skinfolds by the usé of a
table (Durnin and Womersley; 1974).

Diet characteristics were monitored for three
successive days (Sunday, Monday and Tuesday) with the aid of
a questionnaire (Appendix A) asking them to list all the

food items and quantity they ate during those days. Weekly

- activity was recorded for the two weeks prior to the pre

test and the postest (Appendix A).

Rest ing blood pressure

Blood pressure was the first measure made. It was
recorded with the subject seated for a minimum of three
minutes, with subsequent measurements of systolic and

diastolic blood pressure taken on the left arm.

Standardized test of fitness

' The standard procedure was followed in administering
the STF step test (Fitness and Amateur Sport Canada, 1981).
The heart rate response at the last level of work was

recorided as the post exercise heart rate. The heart rate was
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recorded at that same level of work in the postest even
though the subject may have been subjected to a higher level

of work on the second occasion.

Blood analysis

‘The blood was taken by a trained technician, from the
antecubital vein, after the blood pressure recording. About
ten milliliters of blood were drawn in a silicone coated
vacutainer. The plasma of this sample was used for
lipoprotein determination (HDL-Chol, LDL-Cho! and
VLDL-Chot). About three milliliters of blood were drawn in a
sodium heparinized vacutainer and immediately put in crushed
ice. The plasma of this sample was used for the
determination of LCAT activity, triglyceride, serum glucose
and serum uric,acid. The blood sample was spun in a
centrifuge at 3,000 g's for 10 minutes. The serum was
transfered to a small test tube (100x12mm) and frozen (at
-60 degrees Céisius) for further analysis. The séﬁples were
analyzed within two months.

Serum glucose was dEEEfmingghby a colorimetric method
using Sigma (1977a) kit 635. SUA was determined by an
ultraviolet absorption method using the Sigma (1976) Kit
292-UV. Serum TG were determined by the colorimetric me t hod
by using the Sigma (1977b) kit 405. Cholesterol and
esterified cholesterol was determined by the enzymatic
method of Roschlau, Bernt and Gruber (1974). HDL-Cho) was

¥
isolated by the heparin and manganese chloride precipitation



method. The LDL-Chol and VLDL-Chol was isolated by
fractionation flotation by the method of Hatch and Lee
(1968). LCAT activity was determined by the method of
Dieplinger and Kostner(1980). The procedures for serum
analysis are described in Appendix C. )
C. Experimental design and training program

A1l volunteers were invited at the same time to sign up
in group A or B. In order to avoid undesired grouping, the
subjects had to put their name on a sheet where space was
available to sign up limited by age (30 to 35, 36 to 41, 42
and over) and sex. For example, it was Known from the
pretest that only eight places for women between 30 to 35
were available, therefore only four spaces were made avaible
in each group. The actual difference in the number of
subjects per group is due to a slightly higher registration
in group B and a higher drop-out rate in group A. Group A
(FEM.A n=8, MAL.A n=4) trained on Tuesday from 8 to 9 pm and
on Thursday from 7 to 8 pm. Group B (FEMiB-ﬂ=1D. MAL.B n=7)
trained on Tuesday from 7 to 8 pm and on Thursday from 8 to
9 pm. The program started on September 15 and was completed
on December 18, 1981. Each subject kept a weeKly record of
his activity in the YMCA attendance book. The subjects
trained three times a week, twice with a YMCA instructor,
while the third session was undertaken without supervision.

A1l trained subjects (group A and B) received fitness

information from their instructor and from popular

o



38

pamphlets. The dietary information given to one group (B)
was in the same form as for the ones in the training group
fA). Subjects were asked to refrain from exchanging
iﬁfgrmaticn_with the other group. In addition, they were

Eﬂccuraged;t@ follow dietary recommendations but this was”
not compulsory (pamphlets were distributed as described inr
Appendix B). During the experiment there was no specific
approach to the problem of cigarette smoking or stress.
Subjects were asked to monitor their training in order to
exclude those who did not train properly. A typical lesson

Appendix D.

D. Statistical analysis
A three way ANOVA with reééated measures was done to
determine the significance of differences between and within
groups for the following dependent variables:. body weight,
percent body fat, systolic blood pressure, diastolic blood
pressure, diet characteristics, blood measures, ratios from
lipoproteins, cholesterol, triglycerides and LCAT
determinations. Ratios analysis of variance were done when
. the analysis of a single parameter showed a trend or a
significance and also when there was a physiologic meaning
to testing the difference between two means.
The program used'fcr the analysis of variance was the
"BMDP Biomedical Computer programs” from Dixon and Brown
(1979). For the post hoc analysis the Scheffe method was
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used to compare the means (Ferguson, 1971}. Critical mean
difference was calculated from the multiple comparison
procedure of Scheffe (Ferguson, 1971): critical mean
difference = square root of (F((mean square error/ni) +
(mean square error/n2)}i), where F was thgrvalue from the

table and h was the number of subjects per group.

-
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gffgffﬁa%;h:> IV. RESULTS AND DISCUSSION

The results and discussion are presented in seven
sections: body camp@siticﬁi:ghysiéai activity (min/2wk),
post exercise heart rate, blood pressure, diet
characteristics. serum glucose and uric acid, and finally

serum lipids.

A. Body composition

Percent body fat changes are presented in Figure 1 and
total body weight in Table 5. There was a significantly
lower body weight and'greater fat percentage for women, and
this was in accordance witﬁ anthropometric charts comparing
men and women. There were no significant changes in
predicted percent body fat and total body weight during the
study. Similar lack of significant changes were previously
observed Holloszy et al., (1964). The lack of significant
changes may be due to the short duration of the program, the
intensity of training and/or to the unchanged food habits of

the investigated subjects.

B. Physical activity

Total physical activity is shown in Figure 2, with both
training groups showing a significant increase (pz.001) in
their activity related to fitness improvement. As ment ioned

in &ppendix D, the volunteers increased their physical

40
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Changes in Mean Body Weight, Predicted V02 "E:;ﬁ_ﬂ_sg>

Serum Glucose and Uric Acid

GROUP FEM.A FEM.B FEM.C MAL.A MAL.B MmAL.C
Changes in mean body weight in Kg

Pre. 65.57 63.13 5433 ‘75.7? 76.70 89.33
S.D. 9.41 14.95 10.28 13.30 8.10 21.12
Post 65.00 63.17 64.85 77.25 76.30 89.40
S.D. 8.51 15.19 g9.13 14.78 7.79 20.21

Changes in mean predicted V02 max ml/kg.min
Pre. 25.40 28.09 31.03 32.50 36.19 35
S.D. 2.66 564 3.90 5.38 2.73 8
Post 28.89 30.45 30.70 34.75 38.77 35.78
5.D. 3.8 5.63 3.74 4.91 2.34 8.

Changes in mean serum glucose in mg/100ml

Pre. 100.5 94.1 95.1 99.7 89.7 97.3
S.D. 10.8  12.1 7.3 7.0 9.8 6
Post 100.2 95.1 N3 .0 88.1 92.8 895.8
S.D. 12.3 12.7 3 3.6 9.5 6

YT pX par

Changes in mean 'serum uric acid in mg/100m]l

Pre. 4,853 5.135 4.465 6.237 5.500 5.433
S.D. 1.357 1.325 1,121 1.759 1.316 1,355
Post 4,693 5.240 4.550 6.475 6.021 5.425
S.D. 1.434 1.493 1,215 0.872 0.891 1.199

lifestyle (Appendix A). That increase in activity
corresponded to the minimal level of recommended quantity

and quality of exercise for developing fitness in healty

TOTAL
71.35%
71.23

30.82
32,80

95.8
95.8

5.196
5.313

adults (Amer. College of Sports Med., 1980), which is:

1. Three to five days per weeK.

2. Training level of 60 to 90% of maximum heart rate

reserve.

3. A continuous aerobic activity of 15 to 60 minutes.



4. Any activity that uses large muscle groups, that can
be maintained continuously, and is rhythmical and

aerobic in nature.

C. Post exercise heart rate

There was a significant improvement in step test
results of both male and female trained subjects (p=.001).
However male controls also increased their fitness (p=.05),
but that increase was lower than for the trained subjects
(p=.001)(Figure 3). One subject in the male control had
shown to be fairly unconfortable with the blood test on both
occasions so although he was fairly young (30) the step test
was stopped at 138 beats per minutes on the first test
thereby making it easier for him on the second test which
was recorded at 120 beats per minutes. Also one other male
control subject, age of 51, was tested only on level one
because of his bulky weight of 120Kkg and he showed a'
decrease of 12 beats per minute on the second test.
Therefore, 5 beats per minute of the mean decrease of 6
beats per %iﬂute on the second test in the male control
group was from these two subjects. That change may be more
related in one case to psychological factors while in the
other case to a low level of work in the first test.

'The predicted V02 max mi/Kg.min (Table 5) showed that.
the recruited subjects were at a minimum level of fitness
according to lhe norms (Can. Pub. Health Assoc. 1977) and

thus prone to increase their level of fitness. The analysis
i



of variance in treatment by time (Appendix E) of predicted
V02 max showed a simi1ariimprcvgm2ﬁt in fitness as the one
in the post exerc%ée heart rate. Similar increases of 10% in
predicted V02 max were observed for a shorter period of
training (7 weeks) at more a intense level twice a week
(Pedersen and Jogersen, 1978). However, the lower F value in
predicted V02 max comes from the integrated values of
individual's weight and age of the Jette et al. formula

»!1976) and those two values did not change.

D. Resting blood pressure

There was a significant decrease in systolic blood
pressure (p=.05) and a ten§3ﬁcy (p=.07) towards'a decrease
in diastolic blood pressure in the training groups A aﬁd B
(Figures 4 and 5). Similar changes have been previously
reported (Kilbom et al., 1969; De Vries, 1970) and the
reduced sympathetic activity was considered as having an
important role in this change (Cousineau, 1980). Group MAL.A
had a méan change of 137 to 128mmHg (p.01) in systolic blood
pressure and a mean decrease from 96 to 89mmHg (p.01) in
diastolic blood pressure. Choquette and Ferguson (1973)
reported similar chaﬁges from bordeline hypertensive
subjects. Even thaugh the subjects have been tested in
similar conditions by the same technician, it should be
noted that the trained subjects (group A and B) were more
accustomed to that person from the frequent contact in the

YMCA's classes and therefore less psychologically stressed
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in the second blood pressure test. Nevertheless, within the

exper imental (imitation, the actual fitness program was

shown to be effective in reducing resting b 1ood pressure.’

L 1

E. Diet characteristics

One of the biggest concerns among women subjects, and
to a lesser extend also for men, was their weight. They were
not only motivated to change regarding their total activity,
but also their food habits. Their percent body fat showed
that they were above average (Can. Pub. Health Assoc. 1977)
and many of them were anxious regarding their weight gain
during the previous year. Therefore, it was suspected that

the grouping for training (group A) and training plus diet

would positively modify their food style from the
information given (Appendix B). ,

Total caloric intake measures indicated that the
experimental population was lower than the normal Albertan
diet intake (Nutrition Canada, The Alberta Survey Report,
1975). This may be due to errors in the analysis of dietary
recall, although it did not seem to be the case since the

diet composition in the tested populati was closely

related to the Alberta Survey. So, theg _lower level may be

due more to the fact that the tested ulation was

sedentary.
The analysis of variance showed rb’'significant charge

during treatment (Appendix E) in total caloric intake

/



(Figure 6), total cholestérol intake, total fat intake,
total PUFA intake and total saturated fat intake (see Table
6 for means and standard deviations). Therefore, even though
group B received more information related to diet and
cardiovascular disease, it would appear that these pamphlets
alone were not sufficient to influence the diet composition.
Arntenezius et al. (19?8) obtained more positive changes but
their study lasted a year and the subjects had a consultant
which may have increased the effect. Time may also have been
an interrelated factor in the study of Maccoby et al.,
(1977). So, changing the foodstyle of adults is more than
being informative, as in the present study, and results may
be shown to be more positive over a longer period.

The present results show that adults are reluctant to
change their foodstyle, even if they show a degree of
willingness to do so. The nutritionally informed group B
possibly became more concerned about the importance of

eating, thus explaining their increased food intake. This is

. group B while group A had no similar chaﬁge;

Therefore the popular pamphlets as they are presently
distributed or as they are reutiﬁe1; given in many fitness
classes, should be discussed and explained by the instructor
if the positive effect of dietary changes in fitness classes
is an important goal. The instructor must actively approach

the problem. .



TABLE IV.6

Diet Characteristics
GROUP FEM.A FEM.B FEM.C MAL.A MAL.B MAL.C TOTAL

Total fat intake gr/day 7

Pre. 64.50 82.25 89.10 91.75 B88.56 94.75 83.62
S.D. 18.00 24.19 28.65 17.97 23.00 44.12

Post 59.23 91.75 97.60 82.80 112.2 88.00 88.34
S.D. 26.56 32.10 23.39 14.92 37.77 38.19

Total saturated fat intake gr/day

Pre. 22.11 18.85 37.02 33.22 29.33 33.18 27.43
S.D. 9.81 8.08 15.44 16.46 12.52 12.84

Post 21.06 24.67 36.83 27.03 38.28 31.22 28.26
S.D. 8.61 17.95 11.44 15.67 20.36 8.27

Total PUFA intake gr/day

Pre. 5.275 6.270 7.050 4.925 6.586 5.883 6.056
$.D. 1.846 1.59t 4.408 3.377 1.848 4.577

Post 5.087 6.470 7.350 4.050 10.78 6.316 6.807
S.D. 2.555 2.682 3.270 2.318 .4.300 3.662

Total cholesterol intake mg/day
Pre. 343.6 356.3 325.0 324.
S.D. 102.7 193.7 4153.4 163.
Post 248.1 581.6 291.5 210.
S.D. 129.7 690.4 134.1 69.

393.1 502.3 373.8
115.0 275.2
404.0 561.0 404.5
166.8 378.4

Cad LV a2 AT

There were no significant changes in serum glucose and
uric acid, either from treatment or time (see Appendix E for
“analysis of variance and Table 5 for means and standard
deviations). Thus, as previously reported in the review of
literature, changes in these blood levels are not always
found as'a result of a fitness program (Ruderman et al.,
1879). In the present study, this may be due to the
intensity of training, the duration of the program or the

[N
’
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testing procedure, i.e., fasted serum glucose instead of an

OGTT as was done by LeBlanc (1979) and Saltin (1878).

G. Serum lipids

The main purpose of this study, was to investigate how
the serum lipid metabolism may be modified by a fitness
program. The results showed that the trained subjects
improved their level of fitness, but this is not
concomitantly related to the calculated lipid parameters of
this study. Therefore, in the design of this study, none of
the analysis of variance on cholesferol, cholesterol ester,
lipopofteins. LCAT and triglyceride showed a significant
change by time or treatment (Appendix E}. The serum lipid
values reported in this study are similar to those
documented in the literature (LRC Data Book, 1978) in total
values as well as differences between sexes. Although in the
present study LCAT IRE was lower than those of Dobiasova and
Vondra (1978) the difference was very small (6.34% versus
6.69%) and they were using younger subjects. A sex
difference has been reported showing a lower.mean for women
than men with a high variability (Dobiasova and Vondra,
1978; Dieplinger and Kostner, 1980).

A decrease in mean total serum cholesterol occured in
the experimental groups (FEM.A ¥rom 195 to 192 mg%,‘iAL.A
from 211 to 205mg%, and MAL.B from 200 to 199mg¥%: Figure 7)
but this was not within the critical mean difference of

5.09mg% (at p.05, when n=6/gr). With an assay error of 3.4%



TABLE IV.7

Serum Lipids

EM.C MAL.A MAL.B MAL.C TOTAL

M

"GROUP FEM.A FEM.B

HOL free cholesterol mg%

Pre. 15.71 14.42 17.99
S.D. 3.50 2.86 4.81
Post 15.68 14.72 17.0%
S.D. 3.65 2.44 5.11

16.96 15.63 16.25
2.95 2.83
16.48 15.87. 16.06
2.86 2.34

L 00 e LDy

DN O
“ N RO

LOL free cholesterol mg%

Pre. 32.04 34.56 28.02 38.90 36.11 33.57 33.65
S.D. 4.813 8.192 5.563 6.852 6.259 9.252

Post 31.35 33.57 27.90 37.98 34.86 31.95 32.72
S.D. 5.677 8.879 5.554 7.640 5.086 8.200

VLDL Free Cholesterol %
Pre. 7.38 7.57 7.54
s.D. 3.77 3.29 3.05
Post 7.29 7.58 7.04
S.D. 4.05 2.71 2.88

.46  7.87
.50
.73 7.69
.58

.89  8.08
14 1.82
.75 8.23
.93~ 1.93

4 00 UV Do
—_ DD

LCAT activity

Pre. 79.92 78.69 64.60 96.90 101.7 106.1 86.60
5.D. 25.50 29.33 36.42 28B.00 41.42 14.63

Post 79.20 82.54 68.30 112.1 103.2 105.2 88.15
5.D. 22.97 32.94 37.48 34.14 43.44 16.75

such differences would have been detected. Similar types of
iﬁsigﬁificant 1ipid changes with an increase in V02 max from
15 to 25%, have been previously reported: Holloszy, 1964,
Goode et al., 1970; Lopez, 1974; Allison et al., 1980; Hunt
‘and White, 1980; Ready, 1980. Some other studies reported

- changes in lipids with training, but they are also related
to higher differences in V02 max and changes in total body
weight (Hartung and Squires, 1978; Hicks et al., 1980).
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Serum free éhalestergi showed a mean decrease from
59.25 to 58mg% in group A and B (Figure 8) although these
changes are not close to the critical mean difference needed
for a significant test. This was mainly due to the high
intra-variability of the subjects, i.e., many of them
decreased their total free cholesterol while some others
increased which made the result insignificant. Thése results
were different than the mean decrease of 17mg%¥ of Altekruse
and Wilmore (1974) although training program differences and
no control in dietary control may be the sources of such
discrepencies.

Total changes in mean serum HDL-Chol (Ffigure 9),
LDL-Chol (Figure 10) and free cholesterol levels (Table 7)
were insignificant. Even if there were some changes in mean
groups pre and post test they were very small and not large
enough to detect an important difference. There was not even
a tendency that could make these results significant; for
example, the HDL/LDL-Chol ratio (Figure 12). Data showed a
higher ratio='in the group FEM.C. This may be partly due to
the sampling error and also to the lower mean age of that
group. In group FEM.A and FEM.B we had more women in their
menopause and this factor has been kKnown to show a rapid
ratio decrease (Kannel et al. 1976, LRC Data Book-1878). The
actual data suggest similar findings to Allison et al.
(1980). Identifying the APO Al and APO B may not add any
more value in the present study since in the Kim and

Kalkhoff (1979) study the only significant change in
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HDL/LDL-Cho! ratio was concomitantly related at the same
time to a significant APO AI/APO B ratio.

Changes in mean VLDL-Chol (Figure 12) are shown to be
insignificant as for the VLDL free cholesterol (Table 5).
Even if group MAL.A and MAL.B showed a decrease in their
mean values they are not close to the calculated critical
mean difference of 2.07 at giéSi These ins}gnificant changes
~were also observed in mean serum T.G. from 144.75 to 148mg%
(Figure 13) and was this expected since the mafn part of
circulating T.G. in a fasted subject was in VLDL-Chol. These
results have been previously reported and were shown to be
stable with an incressed of V02 max (Gettman et al., 1976;
Hunt and White, 1980; Allison et al., 1880). Although if any
lipid change had to be significant T.G. should be the first,
because i1t has the highest discriminant change with training
(Hartung and Squires, 1978);, Holloszy et al., (1964)
reported a T.G. change from 208 to 125mg% with no ;
concomitant decrease in serum cholesterol from a six month
éragram of endurance training.’ |

LCAT IRE (Figure 14) as well as LCAT activity (micro
mol/1i.hr) (Table 7) were not shown to be significant, but
all the groups had an increase with time except for a slight
decrease in MAL.C. In group MAL.A the mean difference in pre
and post of 1.02 was even higher than the critical mean
difference. Although this significance was lessened by the
fact that there were only four subjects in that group, the

different increase may be due just to the random assignment.
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The changes in LCAT IRE with time can hardly be related to
the changes in fitness since group FEM.C also had a mean
increase, therefore the present tendency may be more due to
exper imental error or daily fluctuation (Schlierf et al.,

1979} .

H. General discussion

The response of several physiologic measures and blood .
parameters have been examined in this investigation. Some
physiologic measures, such as post exercise heart rate and
resting blood pressure were shown to change without a
concomf?ant change in the serum lipids. Therefore the
training subjects would have decreased their cardiovascular
risk index as measured by a questionnaire, indicating the
increase in their level of activity which was con?idered as
an important factor. However, the present study showed that
the changes in this lifestyle with an increase in fitness
were not related to the metabolic parameter of
cardiovascular disease. Although the subjects were
.normolipidics in mean cholesterol, their mean HDL/LDL-Chol
ratios were fairly low compared to younger subjects (LRC
Data Book, 1978; Kim and Kalkhoff, 1978) or trained subjects
of their age group.

Therefore, the experimental population could change
their cardiac risk index not onor a statistical
significance but also as a physiological mean. For example,

7.G. levels of 78mg% were observed in highly trained adults
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(Hartgﬁg and Squires, 1978) while this study’'s subjects were
at 144mg%. The actual mean of 48.5mg¥ in HDL-Chol was low
compared to the 66mg% of the trained subjects of Hartung and
Squires study (1978). Although total cholesterol seemed to
be less susceptible to modification when highly trained
subjects with a mean of 189mg% (from the same study) were
compared with our males subjects of 205mg%, this high
HDOL-Chol level and lower T7.G. with little chaﬁée in total
serum cholesterol have also been observed by Lehtonen and
Viikari (1978a, 1978b). However, some others observed a

concomitant decrease inrtata1 cholesterol with higher
HDL-Chol (Wood et al., 1976). Finally the LDL-Chol of our
males could been modified when their mean value of 132mg%
was compared with 125mg% in trained subjects (Wood et al.,
1976)-.

There were subjects who increased theif fitness levels
and it has been reportéd that these changes are related to
metabolic parameters which are related in turn to the energy
mefabéiism for muscular contraction (Holloszy, 1976).

Although the serum lipids have very little to do with human

HDL/LDL-Chol ratios are much higher in highly fit
individuals. However it cannot be stated that a high
HOL/LDL-Chol ratio will be metabolicaly related to high
physical work capacity since that ratio can also be
influenced by other means such as genetics, nutrition, age,
sex, etc.... So, changes in lipoprotein level are more a

A
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consequence of training than a need for better working
capacity. Therefore attempts to modify lipoprotein levels by
short term fitness improvement may have little to do with
the individual’'s increase in working capacity as observed ‘'in
the present study, but may be significantly related to the
starting lipoprotein levels and secondly, to the intensity,

frequency and duration of training. Unfortunately, changes

known to influence the serum lipids, cannot be substantiated

in either dietary habits, serum lipids or b@dy weight, as
have been observed in other studies (Squires et al., 1980).

Many different groupings were possible in’'the present
study since the present design did not show any substantial
evidence on the effect of dietary information. Therefore one
of the groupings that could lead to some understanding of
the susceptibility of the changes in serum lipids was to see
if those who increased HDL-Chol may have some related
parameter to explain such changes.

A number of new groups were therefore formed. FEM.D
(n=10) and MAL.D (n=5) were those with training and no
increase in HDL-Chol. FEM.E (n=8) and MAL.E (n=6) were those
with training who increased their HDL-Chol. FEM.C and MAL.C
were the same controls as in the present design. The
analysis of variance of the new grouping are shown in

Appendix E while the new means are shown in table 8.,



Serum Lipids Grouping by HDL-Chol

GROUP FEM.D FEM.E
HDL-Cho!l mg¥%

Pre. 48.28 48.40
S.D. 5.55 3.98
Post 47 .19 49,56
S.D. 5.58 4.25
HDL/LDL-Chol ratio

Pre. 0.383 0.410
s.D. 0.073 0.083
Post 0.376 0.427
S.D. 0.072 0.0893
LDL-Cho! mg¥%

Pre. 128.6 120.8
S.D. 18.2 16.7

Post 128.4 119.6
S.D. +«19.3 20.5

HDOL/Total Serum Cholesterol

Pre. 0.243 0.256
S.D. 0.030 0.042
Post 0.239 0.263
S.D. 0.032 0.044

FEM.C

53.88
4.49
53.40
4.47

0.512
0.038
0.508
0.029

105.7
12.4
105.3
10.9

0.292
0.017
0.289
0.019

Total Serum Cholesterol mg

Pre. 199.3 190.9
S.D. 16.84 18.29
Post 198.1 191.4
S.D. 17.84 21,77

184.9

14.50
184.8
14.45

MAL.D

46.26
5.05
45 .68
5.79

0.365
0.059
0.352
0.054

129.2
24 .4
131.7
21.3
ratio
0.233
0.027
0.231
0.033

201.0
30.78
200.7
33.26

Total Physical Activity min/2wk

Pre. 184.8 185.0
S.D. 167.8 168.7
Post 329.6 216.4
s.D. 230.2 117.6

100.8
128.9
70.7
88.3

Predicted V02 Max ml/kg

Pre. 26.61 27.25
S.D. » 5,587 3.485
Post 29.04 30.65
S.D. 4,877 5.019

31.03
3.899
30.70
3.738

Total Daily Caloric Intake

Pre. 1633 1888
5.D. 431 337
Post 1631 1977
S.D. 354 439
Percent Body Fat
Pre. 30.49 32.14
S.D. 6.94 4. 34
Post 30.45 31.83
S.D. 6.76 4,23

2089
405
2215
403

31.33
6.54
31.47
6.79

92.0
60.4
431.8
268.0

35.20
4.220
37.68
4.338

2102
623
1944
521

27.18
5,93
26.98
5.83

MAL .E
46.82
5.00
47.72
4.85

0.358
0.070
0.375
0.068

133.2
20.2
129.2
17.5

0.228
0.033
0.238
0.030

206.3
19.29
201.4
15.32

135.0
126.2
285.3
270.9

34.55
4.326
37.00
4.486

2389
308
2538
548

22.78
5.83
22.62
5.85

MAL.C

47.93
6.99
47.50
6.58

0.364
0.052
0.357
0.051

132.1
13.3
133.7
13.2
0.237
0.028
0.232
0.027

202.4
16.95
204.8
16.53

214.5
144.5

90.8
124.9

35.00
8.179
35.78
8.164

2318
559
2400
761

28.18
9.08
28.13
8.78

TOTAL
48.61
48.50

0.399

0.399

125.0

124.6

0.249
0.249

[ (%]

197.
196.7

158.3
240.6

30.82

32.80

2037
2099

29.06

28.96

68
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treatment by time (p.033) and obviously it comes from the
bias grouping. But this new grouping becomes more powerful
when the HDL/LDL-Chol ratio was calculated with a
significant mean increase in FEM.E and MAL.E at p=.0000
level, which can be partially explained by the mean decrease
in LDL-Chol of these groups (p=.078). A similar powerful
change in mean increase of HDL/Total serum cholesterol for
FEM.E and MAL.E (p=.0006) was seen, which were not followed
by changes in total cholesterol. Those significant changes
in lipids did vary distinctly from:

1.the total activity, where group FEM.E and MAL.E did not
have a higher iﬁérégée in activity rate;

2.the predicted V02 max mean changes, where there was no
distinctive increase from either training group;

3.the caloric intake showed no significant differences with
time between training groups;

4.the percent body fat did not appear to be a factor related
to such lipids changes.

These transformed groupings supported the notion that
short term increases in fitness are not followed by lipids
changes, and that total lipid values such as cholesterol,
HOL-Chol and LDL-Chol are not the begt discriminant factor
HDL/Total serum cholesterol are more appropriate and this
can be observed also in Ready’'s data (1980). These new mean

changes in HDL/LDL-Chol ratio in treatment by time were
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barely close to the significant mean difference at p.05 in
normal groupings (Figure 12) therefore providing gvidEﬁce
that changes in lipid levels in normal aﬁé a raﬁdémly
distributed population were unliikely to show evidence of
alteration from a short fitness program. The actual change
in HDL-Chol in some subjects may be due to diurnal

variations (5chlierf et al., 1979).

4!
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V. SUMMARY AND CONCLUSION

The effects of a popular fitness program was studied

... upon 41 sedentary adults, 8 female and 4 male were in a

training group (A), 10 female and 7 male were in a training
 p1u5 diet information group (B), and 6 female and 6 male
acted as a controls group (C). Subjects were tested prior to
the beginning of the program and at the end of the classes,
i.e., 12 weeks after. The following dependent variables were
analyzed: body weight and fat, systolic and diastolic blood
pressure, three day dietary recall, post exercise heart
rate, serum lipids, serum glucose and serum uric acid.
Significant decreases in post exercise heart rate,
resting systolic and diastolic blood pressure were observed
in the second test in group A and B. No significant dietary
alteration and no changes in predicted percent body fat were
noticeable in groups A, B, and C during the study. Serum
analysis showed no significant changes in cholesterol,

lipoproteins, LCAT, glucose and uric acid.

== *

Within the limitations of the present experiment the

following conclusions appear justified5

cause a significant decrease in post exercise heart
rate.

2.Changes in total body weight, as in percent body fat

71



=

3.Systolic and diastolic blood Eressu?é were shown to
decrease from the program.

4.Diet characteristics were not modified from the
dietary information distributed during the study.
5.Sedentary adults may show willingness to ggt-iﬁtg
fitness programs, but other changes in their lifestyle,
such as diet, are more difficult to alter. ,
6.Serum lipids were not significa~'1y mAdified by such
programs. |
7.Short term increases in fitness were not concomitantly
related to serum lipid changes and vice versa.

8.Two Known cardiac risk factors-were modified from this
fitness program, i.e., lower blgcd preisure‘and

9.Men and women showed similar changes as a .resutt of

the fitness the program.

Several recommendations for futher investigation
regarding fitness programs and reducing the cafdiac risk
index can be made:

1.Pamphlet distribution at large, as in this study,
should be modified by a good explanation before -
distribution and the educational component of fitness
classes should be more than informative for short term

changes.
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2.Different pamphlets may be more influential by their
content or their approach, i.e., for example maKing
pamphlets that are challenging the weaknesses of the
individual may be more positive.

3.To relate changes in serum lipids with improvement in
fitness the duration of the program should be longer
than,twelve weeks.

4 . Physical activity as a cardiac risk index should be
accounted for by a time factor.

5.Changes in fasting lipoprotein levels from highly fit
and low fit individuals should be investigated to
ascertain if it is the result of acute exercise, or if

in fact a difference in the rate of post prandial lipid

l involved.

K(
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A. Subject informed consent

I desire to engage voluntarily in a physical fitness
program to see the effects upon my working capacity, body
fat, blood bressure and sélected blood parameters. The
training program will last between 12 to 15 weeks, two times

a week a YMCA instructor will organise the session while the

-

third session will be undertaken without supervision. In
each session there will be a period of twenty to thirty
minutes of aerobic work.

The testing 5rocea:res will be done after a 12 hour
ffkt, a 72 hour alcohol restriction and I am asked to
ré**ain from exercise for 12 hours before the test. First,
systolic and diastolic blood pressure will be taken: second
ten milliliters of blood will be drawn (from the antecubital
vein); third, body weight will be recorded in Kilograms;
fourth, body fat will be measure by a skinfold caliper on
;he triceps, biceps. abdominal and suprailiac: fifth, a
physical work capacity test. r

I understand that I will step on double 20.3 cm steps
at speeds identified for my age group. During the
‘performance of the test my heart rate will be measured priPr
to and at the completion of the test.

I will first be given a three minute warm-up exercise
at a rate eqdilivalent to 65 to 7C% of the average aerobic
power anticipated in a person in a 10 year older age group
than mine. If a predetermined heart rate is not exceeded, 1

will then exercise for a further three minutes at 65 to 70%
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of the average aerobic power for a SEQEﬁiary person of my
éwﬁ age. If again my predetermined heart rate is hot
exceeded, 1 will exercise for a further three minutes at 65
to 75% of the average aerobic power for an iﬁdivi?uai ten
years younger than [ am. The test will be discontinued when
I reach a predetermined heart rate or if | become distressed
in any Qay or develop any abnormal response, wichever of the
above occurs first. Every effort will be made to conduct the
test in such a way as to minimize discomfort and risk.
However, | understand that j&st as with other types of.
fitness tests there are potential risks. These include
episodes of transient lightheadedness, fainting, chest
discomfort, leg cramps and nausea. } ’ ‘

Finally, a questionnaire to identify my caloric intake
for the last three days shall be completed.

Any time before, during or after this period of testing

other aspects of the project. At any time I will be able to
withdraw consent and to discontinue pé;ticipaticﬂ in the
project or some of its parts without prejudice. In the
questionnaire | am free to refuse to answer specific items
of questions. | will be encouraged to follow the
recommendations (verbal or written) from this project but
any recommendation will not compulsory.

A1l the da%g,aﬁd information of this study will be

¥ ¥

confidential, however, the results may be used for

statistical or scientific purposes with my right of privacy
/ o



retained.
14
N.B. For those who served as control subjects, they are
asked to continue their normal seasonal activity without

engaging in a fitness prcgram.a

I have read the foregoing and I understand it. Any ~
question which have arisen or occured to %e have been
answered to my satisfaction.

SIGNED . . . ... ... 0
- v
NAME" . .. . .. . . -
¥ '
B. PAR Q & YOU

PAR-Q is designed to help you help yourself. Many
health benefits are associated with regular exercife, and
the completion of PAR-Q is a semsible first step take if

you are planning to increase the amount of physical activit}
in your life.

For most people physical activity should not pose any
problem or hazard. PAR-Q has been designed to identify the
small number of aduits for whom physical activity might be
inappropriate of those who should have medical advice
concerning the type of activity most suitable for them.

Common sense is your bedt guide in answering these few
questions. Please read them carefully and write YES cf NO

opposite the question if it applies to you.
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1. Has your doctor eve: said you have heart trouble?
ZleDginu frequently have paiﬁ; in your heart and chest?

3. Do you often fell Fafht or have spells of severe
dizziness? ’

4. Has a doctor ever said your blood pressure was too high?
5. Has y@Qr doctor ever told you that you have a bone or
joint problem such as arthritis that has 5&éﬁ agg?avéted by
exercise, or might be made worse with exercise?

6. Is there a good physical reason not mentioned here why
you should not follow ah activity pragﬁa% even if you wanted
to? !

7. Are you over age 65 and not accustomed to vivorous
exercise?

XES to one or more guestions.

If you have not recently done so, consult with your personal
physician by telephoné or in person bef@ﬁp increasing your
physicalzactivity aﬁd{cr taking a fitness test. Tell him
what questions you answered yes on PAR-Q, or show him your
copy. After a medical evaluation, seek advice from your
physician as to your suitability for: unrestricted physical
activity, probably on a gradually increasing basis.
Restricted or supervised activity to meet your specific
needs, at least on an initial basis. Check in your comunity
for special programs or servicés.

1o all guestion.

If you answered PAR-Q accurately, you have reasonable

FS

assurance of your present suitability for : A graduated
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exercisé Qrbgrém L gradual increase in pféper exercise
pram@tés good fitness development while minimizing or *
eliminating discomfort. An exercise gést - A simple tests of
fitness (such as the Canadian Home Fitness test) or more
complex types may be undertaken if you so desire.

Postpone.

L

1f you have a temporary minor illness, such as a common

éc1di - : v

C. Your activities N

a. During the last two weeks, how many times did you do any
of the following exercises, sports or recreational
activities? .
b. About how much time did you spend on each occasion?
;\fa1kiﬁg'(iﬁc1ucing to and from work or school)
Jogging or running
Calisthenics
Eigyc1iﬁg (including to and from school)
Vigorous dancing
Skating
Skiing (downhill, crosscountry)
Racquet sports (tennis, badminton, squash, racquetball)
Other team spcrtsi(hcckey. basketball, FéctbaII..saccer,

volleyball)

-y
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Swimming

Dtherﬁip1ease specify)

D. Dietary recall

1. Record your dietary intake for three consecutive das
(include Sunday, Monday and Tuesday) .
2. Description ;F Fégd items should be as complete as
possible: )
al Type of food (raw, cooked, frozen, etc.)
b) Method of preparation (baked, broiled, fried, etc.)
c) Brand name (if this affects nutrients composition)
Lﬂé) Ingredients in recipes P
e)erst estimation of cémpésité* of commercial foods if this
is not Known
f) Amount of food (household measure and weight in grams)
g) Type f milk (whole, 2% of skim, etc...)
h) The cut of meat, lean or regular hamburger, etc...
EXAMPLE \
8:00 a.m. poached egg, 1 1§rge. 50grams.
8:00 a.m. 100% whole wheat bread, 2 slices, 50 grams.
8:00 a.m. margerine, 2 tsps., 10 grams.
BEDD a.m. orange juice (made from frozen concentrate), Boz.,
247 grams.

10:00 a.m. coffee - instant (regular dry powder), 1tbsp., 2
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grams. .

10:00 a.m. commercial chocolate chip cookies, 2" diameter,
17 grams.

10:00 a.m. milk - 2%, 40z., 122 grams.

10:00 a.m. sugar ‘white granulated), 1tsp., 4 grams.
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A. Pamphlet distribution
Before each reference the date of distribution is
indicated with the group. 1f the subject was absent that

night the pamphlet was mailed to him.

September 17, diet information and training group, Alberta
Fitness "A Few Words About Fitness,"Llberta
Fitness, Alberta Recreation and Parks., Edmonton,
Alberta.

September 17, diet information and training group, Alberta
fitness, "Jogging the Right Way," Alberta
Fitness., Alberta Recreation and Parks, Edmonton,
Alberta.

September 17, diet information and training group, Alberta
Fitness, "Keeping Fitness in the Family,K"Alberta
Fitness, Alberta Recreation and Parks, Edmonton,
Alberta. =

September 17, diet information, Alberta Social Services and
community Health, Why Weight," Government of
Alberta, Edmonton, Alberta. :

September 17, diet information, American Heart Association,
“Your Diet and Your Heart," From Scriptographic
Booklet, by Channing L. Bete Co., Inc.,
Greenfield, Mass., 1979.

September 17, diet information, Health and Welfare Canada,
- "Nutrient Value of Some Common Foods,” Minister
of Health and Welfare pub., Ottawa, Ont., 1979,

September 24, diet information and training, Alberta
Fitness, "Physical Fitness...? Who Needs [t!...A
Case for Regular Exercise,” Alberta Fitness,
Alberta Recreation and Parks, Edmonton, Alberta.

September 24, diet information and training, Alberta
Fitness, "Surprising...what You Don’t Know About
Fitness,” Alberta Fitness, Alberta Recreation

and Parks, Edmonton, Alberta.




September

September

September

September

September

September

October 15

October 15

Ocotber 15,

October 15

October 15

104

24, diet information and training, American Heart
Association, "E is for Exercise,” Am. Heart.
Assoc., Dallas, Texas, 1977.

24, diet information, American Heart Association,
"Save Food $$ and Help Your Heart,” Am. Heart
Assoc.., Dallas, Texas, 1979. ‘

24, diet information. American Heart Association,
“The Way to Man’s Heart,” Am. Heart Assoc.,
Dallas, Texas, 1972.

24, diet information, American Heart Association,
"You and Your Blood Pressure,” from
Scriptographic Booklet., by Canning L. Bete Co.,
Inc., Greenfield, Mass., 1979. 4

24, diet information and training, Smith, R., How
to stay fat, and enjoy it! Reader’s Dig.,
215-218, Nov., 1980.

24, diet information and training, Zuti, W.B., Fat
and fitness questions with thin answers. Fitness
Fantasia Fanfare, 1(5): 1-2, 1981.

 diet information, Alberta Social Services and
Community Health, "Nutrition When You're on Your
Own,* Government of Alberta, Edmonton, Alberta.

, diet information, American Heart Association,
"Recipes for Fat Controlled Low Cholesterol
Meats." Am. Heart Agsoc., Dallas, Texas.

diet information American Heart Association,
"Weight Reduction,” Am. Heart Assoc., Dallas,
Texas. ‘

, diet information, American Heart Association,
" "You and Your Heart," by Channing L. Bete, Inc.,
Greenfield, Mass., 1978.

, diet information and training, Fitness and
Amateur Sport Canada, "Aerobic Fitness," from
the Government of Canada, Ottawa, 1979.
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October 15, diet information and training. Fitness and
Amateur Sport Canada. "Lunch on the Run," from
the Government of Canada Fitness and Amateur
Sport, Ottawa, 1978.

October 15, diet information and training, Fitness and
Amateur Sport Canada, "Physical Activity and
Weight Control," from the Government of Canada
Fitness and Amateur Sport, Ottawa, 1978.

October 15, diet information and training, Fitness and
Amateur Sport Canada, "You and Your Heart Rate,
from the Government of Canada Fitness and
Amateur Sport, Ottawa, 1978.

October 15, diet information, Health and Welfare Canada,
‘Canada’s Food Guide Handbook." from the
Minister of Supply and Services Canada, Ottawa,
1979. -

October 15, diet information, Health and Welfare Canada,
“"Food and Your Heart," from Health and Welfare
Canada, Ottawa.

October 15, diet information, Health and Welfare Canads,
"Shopping for Food and Nutrition," from
Information Services, Agriculture Canada,
Ottawa, 1980.
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PROCECURES FOR SERUM ANALYSIS

A. Cholesterol and esterified cholesterol
Principle
Esterified cholesterol plus potassium hydroxide gives
cholesterol plus éatty acid. Cholesterol plus cholesterol
oxidase plus oxygen gives delta-four-cholestenone plus
hydrogen peroxide, exibiting maximum abserbance at 240nm.
Instrument
Spectrophotometer capable of measurement gﬁ 240nm.
Water bath at 37 degrees Celsius
Centrifuge
Reagents
Sodium dihydrogen phosphate. NaH2P04.H20.
Disodium hydrogen phosphate, Na2HPQO4,
Absolute ethanol.
Polyoxyethylene 9 lauryl ether., from Sigma Chem. Co.
Potassium hydroxide, KOH.
Cholesterol oxidase from Nodardia erythropolis, from Sigma'
Co.
One molar Amonium sulfate solution, (NH4)2 S04

Preparation of Solutions

10.2g of Na2HP04, and 4g of polyoxyethylene S lauryl ethe
in water up to 1,000m1.

Cholesterol oxidase (6.25U/ml1):dilute stock suspension as
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required with 1M amonium sulfate solution.
Potassium hydroxide solution: dissolve 33g of KOH in water

" and make up to 100ml (final concentration 33%w/v).

Hydrc1y%is of esterified cholesterol: Introduce 0.5ml
sample. 4.5ml1 ethanol. and 0.3m! potassium hydroxide
s§1utiéﬁ into stoppered test tubes and swirl around
carefully. Place the st@ppere? test tubes in a water bath at
37 degrees Celcius for 60 min. Centrifuge the suspension 10
min 3000 g' and use the clear surpernatant for the
determination. .

Dilute 0.2ml hydrolysate (to determine the total
cholesterol! of 0.05m1 sample (to determine the free
cholesterol) with 10ml phosphate buffer: use 3.5ml in the
determination for sample and sample blank. !
Pipette 0.02m) of cholesterol oxidase solution into the
bottom of the test tube and add the diluted sample. This is
sample A. Pipette 0.02m] of water into the bottom of the -—
test tube and then add the diluted sample. This is sample
blank B. Mix, allow to stand for about 15 min. at 20-25
degrees Celsius. For the measurements, pour the/samﬁie into
cuvette A and the sample blank into cuvette B.

Set extinction of cuvette B to zero, and measure extinction
of cuvette A. The extinction £ sample is obtained.

Reagent blank: Pipette into the bottom of test tube 0.02m]l q\‘
of cholesterol oxidase SD?UtiGﬁ!Sﬁd add 3.5m] of phosphate

buffer. This is sample A. Pipette 0.02ml of water into the
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bottom of the test tube and add 3.5ml! of phosphate buffer.
This is sample B. Mix, éaur the sample into appropriate
cuvette, set extinction of cuvette B to zero and measure

extinction of cuvette 4. The extinction E Blank is obtained.

E sample minus E blank delta E, is used in the calculation

Total cholesterol Img/mli= delta E'x 13.6 i
Free cholesterol (mg/mli= delta E x 5.04 i

Cholesterol (in absolute ethanol) levels equivalent to
concentrations of 25, 59, 75, 100, 200 and 300mg/100m]
yielded a correlation coefficient of 0.99.

L coefficient of variation of 3.34% for free
cholesterol and 2.8% for total cholesterol was obtained for
10 replicate assays of serum sample.

Nota Bene: this method was used for the determination
of cholesterol and esterified cholesterol in serum, in

VLDL-Chol, LDL-Chol, HDL-Chol and LCAT activity.

B. Glucose in serum

Principle:

Glucose plus 0-Toluidine gives a colored camplex, exibiting
maximum absorbance at 635nm.

Spectrophotometer capable of measurement at 635nm.

Water bath at 100 degrees Celsius.

Reagents

0-Toluidine reagent, stock No 635-6 from Sigma Chem Co.

icontains O-Toluidnine 6% w/v in glacial acetic acid.
»
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Glucose standard solution, stock No 635-100 from Sigma Chem.
Co. Standardized at !00mg/100m! with benzoic acid added as

preservative,

Procedure
Label three or more test tube: blank, standard, test 1, test
2, etc.

To blank add 0.1ml water. To standard add 0. 1m] glucosq
standard solution (stock No 635-100!. To test add 0.1m]
serum.
~

To each test tube add 5.0m! O-Toluidine reagent (stock No
635-6), mix by lateral shaking.
Put all tubes into a vigorously boiling water bath for
exactly ten minutes.
Quickly remove all tubes and cool té room temperature by
placing in tap water for approximately three minutes.
Transfer contentslof tubes to cuvets and read absorbance of
standard and test at 635nm, using blank as reference.
Complete readings within thirty minutes.
Calculation: glucose(mg/100m!)=test/standard ;.100.

A coefficient of variatioh of 5.4% was obtained for 10
replicate assays of a serum samplg. A glucose levels
equivalent to concentrations of 0, 50, 100, 150, 200 and

250mg/100m! yielded a correlation coefficient of 0.99.
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C. Lecithin cholesterol acyl transferase

Principle

The enzymatic decrease of free cholesterol content in serum

o

is caused by the LCAT reaction.

Instrument
Spectrophotometer capable of measurements at 240nm.

Water bath at 37 degrees Celsius.

Reagents
Identical to those used in the determination of free
cholesterol.

Procedure
Pipette 0.05m! of sample into the bottom of the test t&be
and incubate 40min. at 37 degrees Celcius. Measure
absorbance at 240nm as described in the method of
cholesterol determination. This is a?sarbance E2.

Pipette 0.05m! of sample into the b@ftam of the test tube
and measure absorbance at 240nm as described in the method
of cholesterol termination. This is absorbance E1.
Calculation: initial rate of esterification (IRE) -
TRE = (E1 - E2)/E1 X 150(%/hr)

LCAT nmol/1i/hr = IRE(%/hr) X Total Free Chol.(mg%) X
130/5.04 Where 130/5.04 is a constant for transforming the
level of cholesterol in mg% to mmol. 7

A coefficient of variation of 8.1% was obtained Fg>\10

replicate assays of a serum sample.
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D. Lipoprotein: LDL-Chol and VLDL-Chol B
Principle

' Each class of lipoprotein has a different density, thus each
lipoprotein will float on his gradient density.

Instrument b

Spectrophotometer capable of measurements at 240rwm.

Water bath at 37 degrees Celsius.

Centrifuge.

Ultracentrifuge: mode! used was a Beckman (Mode) L) with a
type 50 fixed head rotor. |

Reagent

Sodium choloride NaCl.

Ethylenediamine tetraacetic acid, EDTA.Na2.

Sodium hydroxide, IN. NaQOH.

Sodium bromide, NaBr.

Preparation of solutions

Density 1.006 gm/ml solution: 11.40 gm of NaCl and 0.1 gm of
EDTA.Na2 are added, and the solids are dissolved by mixing,
The flask is filled to volume and three ml of additional

water are added.

&

Density 1.182 gm/ml: 24.98 gm of NaBr are added to 100 ml of

the above density 1.006 solution.

Pipette two ml of serum into ultracentrifuge tubes. One
milliliter of density 1.006 solution is layered over the

.
surface. The tubes are centrifuged in the rotor at 20,000rpm

(26,000g) without refrigeration for 30 minutes. This is spin
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one, a a fraction which may operationally be defined as
"chylomicrons and particules” is floated to the top of the
tube.

A Pasteur pipette is used to removed the top one mi. from

the first centrifuge tubes.

The two ml. infranatant solutions from spin one are again
overlaid with one ml of density 1.006 solution and

centrifuged 16 hours at 41,200 rpm (114,000g) with
refrigeration of 4 degrees Celsius. This is spin two and the
top one ml contains lipoproteins VLDL-Cho! which is removed (
by a Pasteur pipette. ,»
THe bottom two ml of spin two are mixed to dispérse the
gelatinous material at the bottom of the tubes, because this
is rich in lipoproteins. One ml of density !.182 solution is
added and the tube is mixed. The tubes are centrifuged

20hours at 41,000rpm (114,080g) with refrigeration of 4
degrees Celsius. This is spin three, and its top one ml
contains the LDL-Chol fraction.

The level of cholesterol and esterified. cholesterol are

measured as described in part A of this appendix.

E. Lipoprotein HDOL -Chol

Principle
Heparin an& manganese chloride (MnC12) are added dir;btly to
the serum to precipitate LDL-Chol and VLDL-Chol leaving
HDL-Chol in solution.



114

Instrument !
Spectrophotometer capable of measurements at 240nm.
Water bath at 37 degrees Celsius.

Centrifuge.

Reagents
Heparin from porcine intestinal mucosa from Sigma Chem. Co.
Sodium chloride, NaCl. {
Manganous chloride, MnCl12. i
Preparation of solutions
Sodium chloride solution (0.15M): dissolve 0.877gr. of NaCl

in water and make up to 100m]l.

Heparin: dilute hWiPRrin with 0.15M NaCl, final concentration
5.,000U/1.

Manganous chloride: dilute manganous chloride with water,

final concentration 9Z2mmol/1.

Pipette 0.5m]1 of serum into a small test tube. Add 0.025ml
of heparin (5,000U/m1) and mix well. Then add 0.025m1 of
MnC12 solution and mix immediately.
Let the prepared samples stand at room temperature for 30
minutes. Then centrifuge at 800g for ten minutes at 4
degrees Celsius.
The clear supernatant is the HDL-Chol solution.
The level of cholesterol and esterified cholesterol are
measured as described in part A of this appendix.

This method had sh;wn level values of 3.3% higher than

those of recovered sample sample after spin three of
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LOL-Chol.

F. Triglyceride

Princ

Triély;erides are extracted from serum with ié@pr@ﬁaﬁ@l.
Interfering substances. including glucose. phosphatides and
bilirubin are removed by a solid absorbant. The
triglyceride-containing extrac is then subjected to the
following reactions:

1.7Triglycerides plus KOH-gives glycerol plus fatty acid.
2.Glycerol plus periodate gives formaldehyde.
3.Formaldehyde plus NH4+ plus acetylacetone gives
diacetyldihydrolutidine.

The fimal product. diacetyldihydrolutidine, is yellow,
exhibiting maximum absorbance at 410nm.

Instrument

Spectropholometer capable of measurements at 410nm.
Water bath at 60 degree Celcius.
Centrifuge.

Reagents

Triglyceride purifier, stock No 405-8, preweighed viat
containing 0.8gr gf activated alumina, from Sigma;éhemg Co.
Isopropanol anhydrous, stock No 405-7, from Sigma Chem. Co.
Triolein Standard, stock No 405-10, contains 300mg triolein
dissolved in 100ml anhydrous isopropanol, from Sigma Chem.
Co. é

Potassium hydroxide, 1N, stodk No 405-1, frjom Sigma Chem.
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Co.

Acetic acid solution. 2N. stock No 405-12, from Sigmaiﬁggm!
Co. 7
Sodium m-Periodate in preweighed vial of 125mg, stock 405-9,
from Sigma Chem. Co. |

Ammonium acetate solution .2M, stock No 405-2, from Sigma
Chem. Co.

Acetylacetone, stock No 405-4, from Sigma Chem. Co.

Preparation of solutions

solution, stock No 405-12.

Color reagent, prepare by mixing: 20ml ammonium acetate
solution (stock No 405-2), 40m]1 isopropanol anhydrous (stock
No 405-7)., 0.15m]1 acetylacetone (stock No 405-4). Aging is
required, by permitting the color reagent to stand
overnight.

Procedure

I. Extraction

Label three of more triglyceride purifier pfeweighéd vials
(stock No 405-8) as follows: blank, standard, test 1, test

2, etc. »

To blank add: 5.0m! isoporpanol (stock No 405-7) and 0.2ml s
water. To standard add: 4.8ml isopropanol (stock No 405-7), e
0.2m! water and 0.2m! triolein standard (stock No 405-10).

To test add: 5.0m) isopropanol (stock No 405-7) and 0.2m]

serum. Swirl tube gently while adding.



Shake with a mechanical mixer. or manually, for least 5

minutes (longer time not harmful!. Allow vials to stand for

a few seconds until absorbant rts to settle. To

facilitate separation of ff from solids in the following
step. give each vial a single sharp snap with the wrist
while grasping the capped vial! from the top. This will tend
to wash most of the solids down to the bottom of the vial.
Centrifuge at about 3,000 rpm for 5 minutes at 4 degrees
Celsius to obtain a clear supernatant.

" II. Saponification

Label three or more screw-cap tubes as follows: blank,
standard, test !, test 2, etéi

Carefully transfer 2.0ml of clear supernatant to the
correspondingly labeled tube. Into each tube, pipette just
above the liquid level: 0.5ml1 IN KOH. Mix by swirling.
Incubate all tubes 60 degrees Celcius for five minutes.
Remove tubes from water bath and gD@lth room temperature
with tap water for 2-3 minutes.

I1]. Oxidation

To each tube, add 0.5ml periodate solution, mix immediately
after each addition. Start timer after each addition to the
first tube and note interval between additions. '
Iv. Color deve]gmeﬁi |

Ten minutes after addition of periodate sa?uf*QP tg the
first tube add to each tube: 3.0ml color Feag§ﬁ€%?%i5 should
be done at approximately the same rate at which the

periodate solution was added. Mix each tube after every
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addition.

Cover tubes and place in 60 degree Celsius water bath for 30
minutes (srew-cap should be loosened to prevent pressure
increase during'incubation).

Remove tubes from water bath and cool to room temperature
with tap water for 2-3 minutes.

Transfer contents of tube to correspondingly labeled cuvets.
Set blank to zero and read absorbance (A) of standard and
test at 410nm.

Calculations: Triglycerides (mg/100m}l) equal A test/ A
standard X 300.

A coefficient of variation of 5.4% was obtained for 10
replicdte assays of a serum sample. A triglyceride levels
equivalent to concentrations of 0, 75, 150, 225, 300 and
375mg/100m] yielded a correlation coefficient of 0.98.

G. Uric acid

3 .

Principle
Uric acid undergoes oxidation to allantoin through the

dction of uricase. The decrease in absorbance at 292nm is
proportional to uric acid concentration. |
Instrument
Spectrophotometer capable of measurements at 292rm.
Reagents
Glycine buffer §olution, 0.6mol1/1i, pH 9.4, stock No 292-6
from Sigma Chem Co.

Uricase enzyme suspension (hog liver) in ammonium sulfate
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solution, activity 0.2-0.4U/m) (stock No 29??8), from Sigma
Chem. Co.

Procedure
Pipette into a test tube 0.2ml of serum, 1.0ml of glycine
buffer solution (stock No 292-6!, 6.0m] water and mix well.
Pipette into each of two tgst tubes: 3ml of mixture prepared
in the previous step. Label one blank and the other test.
Pipette into blank 0.05m1 of water and mix well. Pipette
into test 0.05m1 of uricase enzyme stock No 292-8, and mix
well. Allow both to stand at room temperature for 15
minutes.
Set spectrophotometer to wavelength of 292. With the blank
in the lightpath adjust the instrument to read 0.400
absorbance. Place the test in lightpath and record its
absorbance. Wait approximately five mimutes. Again adjust
instrument to read 0.400 with the blank in the lightpath.
Record the absorbance of the test again if absorbance has
decrease, repeat reading intervals until constant. Record
this reading as final absorbance.
Calculations: Delta A equal 0.405 minus final absorbance,
and serum uric acid (mg/100ml) is equal to delta A by 50.

t soefficient of variation of 6.3% was obtained for 10

replicate assays of a serum sample.
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|
A. Subjects training
Each subject had to keep a weekly record of his

activity in the YMCA attendance book.. The change in activity

rate was determined by the questionnaire "Your Activities”
(appendix Al.

L typical lesson of one hour included a period of warm
up. flexibility, muscular strength and endurance., aerobic
exercise, recreational games and a cool down as described in
the YMCA Shape Up Fitness Instructor’'s Manual fFor Canadians.
Many times during the lesson the subjécts were asked to
check their heart rate in order to be within their target
zone.

The warm up included: walk (continuous, on toes, heels
and sides of feet), neck circles, arm circles, trunk
circles, fencer's lunge, and light jogging.

The flexiblity included: side bends, hamstring stréﬁ?ff
shoulder extension and calf stretch.

The‘muscuiar strength and endurance included: push ups,
sitting Knee trucks, jumping jacks, chest raises, side
raises. The first three parts last 15 to 25 minutes, and
also included lifestyle information and discussion.

The aerobic component included. jogging and recreational
games for 20 to 35 minutes.

Finaly the cool down component included: walk, neck
circles, shoulder circles, standing knee 1ift, alternate toe
toucn, lie on floor and relax. The cool down period was 10

to 15 minutes.
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The heart rate during a lesson period was checked by an
"exercimeter” and it was observed that the subjects had an
heart rate within their target zone during the aerobic
component .

In the first two lessons a special emphasis was put on
the knowledge of aerobic fitness, the measurement of pulse
rate, the target heart and having them obtain their own
values. The aerobic g@mpaﬁéﬁt of these classes lasts about
15 minutes and was mainly composed of walk-jog activities.
In the following two weeks, the aerobic component increased
to about ten minutes jogging and ten minutes of aerobic
games. From the fourth week, the aerobic component inc]uéed
a minimum of fifteen minutes of jogging and ten minutes of
games. From the ninth week, the aerobic exercise lasted
about twenty minutes and the aerobic games fifteen minutes.
During these activities the subjects were often asked to
check their heart beat and it was observed that about 15
percent of the class was below or higher thanatheir target
heart rate, but it was not always the same subjects who were

off target.
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.S.=5EX T.=TIME

Tr.=TREATMENT

A. Analysis of variance normal grouping

SUM QOF
SQUARES

Total body weight
SEX 5159.8
TREATMENT 788.8

SOURC:

S.Tr. 584.9
ERROR 12328.6
TIME : 0.107
T.S. 0.323
T.7r. 0.121
T.7r.S. - 1.857
ERROR 57.490
Percent body fat
SEX 522.3
TREATMENT 93.9
S.Tr. 40.7
ERROR 3039.2
TIME 0.234
T.S. 0.055
T.7r. 0.379
T.7r.S. 0.056
ERROR 9.554

Total activit min/2wk
SEX 51%6.

Tr. 211788.2
S.Tr. 48801.3
ERROR 1615621.5
TIME 131836.4
T.S. 17881.0
T.7r. 244446.7
T.7r.S. 57607.8

ERROR 537987.

DEGREES OF
FREEDOM

NN —

IR — —

VRN — RN = —

GINON) — —

NI —

MEAN

SQUARES

5159.
394.
292.
352.

522.
46 .
-20.
86.

.234
. 055
. 189
.028
273

OO0OO0OOO

6156.
105894.
24400.
46160.

131836.
17881.
122223.
28803.
15371.
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- NWO N DO N

OoONO QOO0 ooOom OO0 O O -5

— -0

64
83

.07
.20
.04
.57

.01
.54
.23

.86
.20
.69
.10

124

TAIL

ocoo

R oo

PROB.

,0005
.3378
-4444

.7998
.6597
.9638
.5732

0193
.5872
.7924

. 3608
.6542
.5063
.9028

7172
.1158
.5941

.0060
2882
L0014
. 1686



SUM QOF
SQUARES
Post exercise heart rate
§E£§ T B4aT. 4

SOURCE

SEX : 1

TREATMENT 47 .2 2

S.Tr. 1401.9 2

ERROR 12979.2 35

TIME 3890.3 1

T.S. 50.8 1

T.7r. 1411.5 2

T.7r.5S. 194.2 2

ERROR 1596.6 35
Predicted 2 MAX

srpieted X0,

TREATMENT 13@,1

S.Tr. 47 .2

ERROR 1738.7 3

TIME 65.15 1

T.5S. 0.0 1

T.Tr. 24 .54 2

T.7r.58 3.97 2

ERROR 38.45 35

Systolic blood pre

SE X 1029.

TREATMENT 1126.7

S.Tr. 174,

ERROR 6290.

TIME 117 . €

T.S. 5.7

T.Tr. 138.7

T.7r.5. 84.

ERROR 725.¢

Diastolic blood pressure

SEX 7§D;S R

TREATMENT | 187.1 2

S.7r. 249.6 2

ERROR 2884 .1 35

TIME 294.2 1

T.S. 5.9 1

T.Tr. 59.1 2

T.7r.S. 36.4 2

"ERROR 357.9 35

DEGREES OF
FREEDOM

DRI A —

MEAN
SQUARES

547,

23.
700.
370.

3890.
50.
705.
97.
45.

D-DOW @O

776.
65.
23.
49.

65.15
0.01
12.27
1.98
1.10

1029.
563.
87.
179.

117.

69.
42.

O P 3 WD ~J Y — b

780.
83.
124,
82.

294.
29.

18.
10.

B M U D WS £ 00 LN 0o

TAIL
PROB.
1.48 0.2325
0.06 0.9384
1.89 0.1661
85.28 0.0000
1. 11 0.2986
15.47 0.0000
2.13 0.1342
15.63 0.0004
1.31 0.2827
0.48 0.6257
59. 31 0.0000.
0.01 0.9426
11.17 0.0002
1.81 0.1793
5.73 0.0222
3.13 0.0560
0.49 0.6192
5.68 10.0227
0.27) 0.6038
3.34\ (.04869
2.03 0.1469
9.48 0.0040
1.0v 0.3733
1.51 0.2339
28.77 0.0000
0.57 0.4537
2.89 0.0692
1.78 0.1834
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SOURCE SUM OF

SQUARES
Total calorie intake
SEX 2678712 1
TREATMENT 2462445 2
S.Tr. 364019 2
ERROR 11994896 35
TIME 43615 1
T.5. 10275 1
T.Tr. 143926 2
T.Tr.5. 38352 2
ERROR 3903220 - 35
Total fat intake
SEX 2853.3 1
TREATMENT 5375.1 2
s.7r. 2147 .4 2
ERROR 39497.2 35
TIME 225.5 1
T.5. 11.8 1
T.Tr. 1989.4 2
T.Tr.S. 780.7 2
ERROR 19486 .5 35
T%ial saturated fat intake
SEX 528 i
TREATMENT 993 2
S.Tr. 1025 2
ERROR 9923 35
TIME 15.2 1
T.5. 7.6 1
T.Tr. 463.8 2
T.7r.S. 58.5 2
ERROR 2748.9 35
Total PUFA intake
SEX .572 1
TREATMENT 94.479 2
S.Tr. 50.058 2
ERROR 472 .532 35
TIME 8.711 1
T.S. 6.624 1
T.Tr. 26.548 2
T.7r.S. 22.042 2
ERROR 188.915 35
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SUM OF
. SQUARES F RgE
Total chglggteral intake

SOURCE

SEX 32676 1
TREATMENT 334608 2
S.7r. 325585 2
ERROR 4097581 35
TIME 1411

T.S. 10417

T.7r. 162059

T.7r.S. 85894

ERROR 2365267 3

Blood glucose

SEX 11.50 1
TREATMENT 583.81 2
S.Tr, 119.18 2
ERROR 6447 .06 35
TIME 1.354 1
T.S. 1.062 1
T.7Tr" 59.547 2
T.Tr.S. 9.685 2
ERROR 506.775 35
Serum uric acid

SEX . T 19.9 1
TREATMENT 4.9 2
S.Tr. 3.3 2
ERROR 113.4 35
TIME 0.320 1
T.S. 0.273 1
T.Tr. 0.359 "2
T.7r.S. 0.262 2
ERROR 7.087 35
Jotal plasma chalester@1

SEX 26 1
TREATMENT 448 4 2
S.Tr. 1136.5 2
ERROR 26524.9 35
TIME 19.40 1
Ta S. 6.30 -1
T.Tr. 83.33 2
T.7r.S. 32.57 2
ERROR - 660.88 35
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SOURCE SUM OF DEGREES OF
SQUARES FREEDOM
Total free cholesterol
SEX 573.1 1
TREATMENT 562 .8 2
S.Tr. 125.8 2
ERROR 4248 .2 35
TIME 26.078 1
T.S. 0.272 1
T.7Tr. 8.964 2
T.7r.S. 0.289 2
ERROR 188.069 35
Total HDL-Chol
SEX 176.8 1
TREATMENT 182.5 2
S.Tr. 76,1 2
ERROR 1874.5 35
TIME 0.527 1
T.S. 0.005 1
T.Tr. 1.387 -2
T.7r.S. 6.081 2
ERROR 69.283 35
TJotal HDL free cholesterol
SEX 22.85 1
TREATMENT 31.9 2
S.Tr. 75 . 2
ERROR 809.37 35
TIME 1.494 1
T.S. 0.066 1
T.7r. 0.408 2
T.7r.S. 3.930 2
ERROR 37.039 35
Total LDL-Chol
SEX 3627.2 1
TREATMENT 1307.4 2
S.Tr. 2270.8 2
ERROR 21893.7 35
P
TIME . 6.306 1
T.S. 0.124 1
T.7r. 42.152 2
T.7r.S. 7.741 2
ERROR . 381.856 35
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SOURCE SUM OF DEGREES OF MEAN F TAIL
SQUARES  FREEDOM SQUARES PROB.

Total LDL free cholesterol
SEX 353.4 T 353.4 3.65 0.0644
TREATMENT  342.7 2 171.4 1.77 0.1855
S.Tr. 98.6 2 49.3 0.51 0.6056
ERROR 3391.8 35 96.9
TIME 16.443 1 16.443 6.46 0.0156
T.S. 2.112 1 2.112 0.83 0.3686
T.7r. 0.399 2 0.199 0.08 0.9249
T.7r.S§ 1.611 2 0.805 0.32 0.7307
ERROR 89.099 35 2.545
Total VLDL-Chol
SEX 115.2 1 115.20 1.08 0.3065
TREATMENT 3.4 2 1.70 0.02 0.9842
S.Tr. 125.3 2 12.66 %.12 0.8887
ERROR 3743.7 35 106.96
TIME 0.802 1 0.802 0.26 0.6155
T.S. 8.249 1 8.249 2.64 0.1131
T.7r. 2.663 2 1.331 0.43 0.6563
T.7r.S. 3.074 2 1.537 0.49 0.6165
ERROR 109.296 35 3.122
VLDL free cholesterol :
SEX 17.35 1 17.35 0.90 0.3499
TREATMENT 1.65 2 0.82 0.04 0.9582
S.Tr., 1.74 2 1.37 0.07 0.9318
ERROR 676.34 35 19.32 ‘
TIME 0.866 1 0.866 1.09 0.3038
T.S. Q.007 1 0.007 0.01 0.9220
T.Tp. 1.686 2 0.843 1.06 0.3573
T.7r.5. D.126 2 0.063 0.08 0.9241
ERROR 27.845 35 0.795
LCAT, IRE
SEX 36.40 1 36.40 4.10 0.0505
TREATMENT 0.91 2 0.45 0:05 0.9501
S.Tr. . 14,80 2 7.39 0.83 0.4431
ERROR 310.61 35 8.87

l
TIME / 2.357 1 2.357 6.54 0.0150
T.8S. 0.109 1 0.109 0.30 0.5865
T.Tr.- 0.559 2 0.280 0.78 0.4676
T.Tr.5 1.566 2 0.780 2.17 0.1289
ERROR 12.609 35 0.360



SOURCE SUM OF
SQUARES
LCAT activity
SEX 15582
TREATMENT 544
S.Tr. 1106
ERROR 66361
TIME 268
T.S. 41
T.7r. 107
R.Tr 364
2991

fis

b. Analysis of variance grouping by HDL-Chol

SQURCE SUM OF
SQUARES
Total HDL-Chol
SEX 191.2
TREATMENT 190.2
S.Tr. 72.8
ERROR 1873.9
TIME 0.148
T.S. 0.048
T.7r. 13.122
T.7r.S. 0.510
ERROR 61.030

HDL/LDL-Chol ratio

SEX 0.107
TREATMENT 0.057
S.Tr. 0.0586
ERROR 0.312
TIME 0.000
T.5. . 0.000
T.Tr. 0.003
T.7r.S. 0.000
ERROR 0.004

DEGREES OF
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SOURCE SUM OF DEGREES OF
SQUARES  FREEDOM
Tatal LDL-Chol
SEX 3529.7 1
TREATMENT 1359.5 2 .
S.7r. 2077.8 2
ERROR 21771.4 35
TIME 1.53 1
T.5. 1.91 1
T.7r. 55.80 2
T.7r.5. 29.60 2
ERROR 355.94 35
HDOL/Total cholesterol
SEX 0.018 1
TREATMENT 0.009 2
S.Tr. 0.007 2
ERROR 0.070 35
TIME 0.000 1
T.S. 0.000 1
T.7r. 0.001 2
T,7r.5S. 0.000 2
ERROR 0.001 35
Jotal serum cholestero]
SEX 24260 1
TREATMENT  387.3 2
S.Tr. 898.0 2
ERROR 26551.3 35
"' B
TIME 7.45 1
T.5. 2.33 1
T.Tr. 25.22 2
T.Tr.S. 57.40 2
ERROR 677.19 35
Total activity min/2wk
SEX 14219 1
TREATMENT 251505 2
5.7Tr. 14936 2
ERROR 1620878 35
TIME 141962 1
T.S. 26271 1
T.7r. 321787 2
T.7r.5. 69796 2
ERROR 461229 35
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-SOURCE SUM OF
SQUARES

Predicted V02 max
SEX 61.64
TREATMENT  13.59
S.Tr. 52.92
ERROR 1840.81
TIME £7.93
T.S. 0.03
T.Tr. 26 .06
7.7r.S. 3.42
ERROR 35,32
Total calorie intake
SEX 3299838
TREATMENT 851860
S.Tr. 449586
ERROR 13549914
TIME 73650
T.S. 5622
T.Tr. 1354486
T.7r.S. 22399
ERROR 3919967
Percent body fat

. SEX “ 546
"TREATMENT 77
S.Tr. 158
ERROR 2951
TIME 0.20
7.%. ' 0.03
T.Tr. 0.29
T.7r.5S. 0.12
ERROR 9.54

DEGREES OF
FREEDOM
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A. List of abrgviatiaﬂsﬁ

APO Al: apolipoprotein A-1]

APO All: apolipoprotein A-11

APQ B: apolip@prcteiﬁ B

CVD: cardio-vascular disease

CE: cholesterol ester

HOL-Chol: high density lipoprotein

LCAT: lecithin cholesterol acyl transferase
LCAT IRE: lecithin cholesterol acyl transferase initial rate
of esterification

LDL-Chol: low density lipoprotein

LPL: lipoprotein lipase

LPP: lipoprotein

OGT7: oral glucose tolerance test

PUFA: poly-unsaturated fatty acid

STF: standardized test of fitness

SUA: serum uric acid

TG: triglyceride

UC: unesterified cholesterol

VLDL-Chol: very low density lipoprotein

V02 max: maximum oxygen intake
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B. Terminology

Apolipoprotein: a protein with the major function is their

ability to stabilize lipids micelles during the transport in
blood and chyle: some of the apolipoproteins have been found
to have specific physiologic functions as enzyme activators.

Ltherosclerosis: a marked depcs1t1aﬂ of lipids in the inner '
layer of aterial walls, resulting in formation of elevated
fatty fibrous plaques.

Cholesterol: a white., waxy, crystalline organic alcohol; a
universal tissue constituent, present in all animal fats and
oils, in bile, brain tissue and blood; it is found in
deposits in the vessel walls in atherosclerosis.

Foodstyle: refers to gquality and quantity of foods intake
and also to time repartition of these.

High density lipoprotein: approximately 50% of the HDL-Chol
mass is protein (APQO Al and APO All are the major protein),

the other major constituents are cholesterol and chclesteryl
esters tabout 20%! and phospholipids(about 30%). v

Lipoprotein: the plasma lipoproteins may be divided into
four major classes: chylomicrons, VLDL-Chol, LDL-Chol and
HDL-Chol: they have different physical properties in
diameter, molecular weight, hydrated density and mobility:
they have different chemical properties in protein,
triglyceride, cholesterol and phospholipids.

Lipoprotein lipase: is an enzyme that hydrolyses
triglyceride contained in the triglyceride rich
lipoproteins, chylomicrons and VLDL-Chol. This hydrolysis
occurs following the attachement of these particles to the
capillary endothelial cells.

Lecithin cholesterol acyl transferase: enzyme which
catalyses the conversion of lecithin and cholesterol to
lysolecithin and"cholesteryl ester. It is assumed that
HDL-Chol is the major substrate for LCAT reaction and that
virtually all of the plasma cholesteryl esters are formed in
the plasma HDL-Chol.

Low density lipoprotein: they transport about two thirds of
the serum cholesterol, @nd in diseases when serum
cholesterol is increased, LDL-Chol are usually elevated.
Apolipoprotein B comprises approximately 25% by weight of
LDL-Chol.
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Maximum oxygen intake: the highest oxygen intake that the
individual can attain,during physical work breathing air at
sea level.

Normolipidemic: refers to individuals with normal level of
serum lipids including the age and sex factors.

Oral glucose tolerance test: after an overnight fast the
subject ingest a pre determined quantity of glucose. B 1ood
glucose and plasma insulin are determined at regular
intervals before and for 120 min during the test.

Serum yric acid: in humans, the ultimate catabolite of
purines is uric acid. Uric acid is mainly excreted in the
urine.

Triqlyceride: the basic unit consists of a molecule of
glycerol in ester bond with three molecules of fatty acid,;
it serves as the major storage form of fatty acids and is
practically the exclusive constituent of adipose tissue.

Very low density lipoprotein: in the absence of chylomicrons
the major portion of the serum triglyceride are transported
in this fraction. .




