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Abstract

) . - L
The effects of ethanol ingestion on thermoregulatory

mechanisms was investigated in eleven male volunieetﬁ,,?hg

eleven vere selected from a group of twenty because of gheif

higher levels of physical fitness. All subjacts participated - .

in two test sessions, one of vhich ethanol was ingested.
Bach gubject undertook intermittent exercise on a bicycle
ergometer for a period of 3 hour$ and 10 minutes. ‘Five
subjects performed the tests in room ¢hmperatures (22 ¢ 2°
C), while 6 subjects were tested in cold (-5 t 2°* C).

At ‘intervals during the tests, subjects inqéited orange
juice mixed wvith ethanol (94.1%) (Z.S;I/kg), or orange juice
alone. ﬂ;hc' ethanol ingestion resulted in eliciting peak.
blood alcohol acvels above 80mg/100ml (legal definition of
intoxicétion). Measurements of heart rate (HR)% oxygen
ugtakc‘(voi). respiratory quotient (iQ). skin to-poratﬁtcn
(Tsk) and rectal temperaturéd (Tr) were regorded poriodicall}
thr&uqhout the ixpuii-QEtl. An asssessaent ;i ﬁcrcoived '
thermal comfort and environmental conditions were obtained
through the use of questionaires completed by each subject.

. The tindings of this study indicated that ethanol
inqottionf lead "to an increase in body heat iols. as
reflected by a greater drop in body temperstures. Bthanol
also appeared to alter subjects perception of their thermsl

onviroa-aq.
R |

iv
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I. Introduction

The ingestion of alcohol has long been recognized as a
contributing cause of accidental hypothermia. For example,
Reinke in 1875 in hisA"Observations on body temperature 1in
drunkards”, cited by Weyman et al (1974) described seventeen
cases of hypothermia associated with alcoholic intoxication.
Observations of Weyman et al (1974) tend to indicate that
hypothermia i's common among the Alcoholic Bowery Population
of New York City. An example given by Cottle (personal
commUnication, 1978) described an extreme case of a man who
vas severely hypothermic an was brought to the University of’
AlSerta Hospital. Thjs man was found to be .intoxicated and
had evidently gone to sleep in a "snowbank™ on a cold wfnter
night. When the victim vas admitted to the Hospital, he was.
not only hypothermic but had also suffered con8iderable cold
injury. Sinilar incidents of accidental hypothermia appear
occassionally in various newspaper accounts during the
vinter season. In recent years, writers of agticles
conc;rning cold veather activities, for example Merry (1981)
varn against the drinking of alcoholic bever;ges in cold
‘temperatures; indicating it causes cutaneous vasodilation

thus predisposing one to the development of hypothermia.
| The ingestion of moderate amounts of ethanol may be
considered benefical during colé exposure. For example,
gchulze in 1947 (cited by Andersen et al, 1963) suggests

that a vasodilatory action resulting from ethanol may

protect against frostbite. Blair (1964) suggests that



ethanol enhances one's tolerance to hypothermia once 1t has
occurred although, as pointed out by Gupta (1960), there may
be a compensatory vasoconstriction when tﬁé effect of
ethanol wears off.

That ethanol causes a cutaneous vasodilatory action 1in
subjects under normal conditions in the absence of cold,
appears widely recognized among various authors.
Experimental work of Fewings et al (1966) indicates an
increade in cutaneous blood flow of subjects, who ingested
(orally) moderate amounts of ethyl alcohol, while regting 1in
room temperatures. While under similar physical and
environmental conditions, Gillespie (1967) reports an
increase in cutaneous blood flow in subjects, following the
ingestion of "whiskey" (2ml/kg body wt).

When ethanol has been ingested in tests carried out 1in
cold environments, body temggrature changes reflecting
alterations in body heat content\appears to be conflicting
in various reports. Numerous studies in the past have been
unable to confirm a substantial increase’in body heat loss,
as a result of ethanol ingestigp - in either cold air
(Andersen et al, 1963; Kuehn et all 1978) or cold wvater
(Martin et al, (1977); FPox et al, 1979). However, that
ethanol may hasten the onset of hypothermia was recently
reported by Graham and Baulk (1980). Their findings indicate
‘a greater decrease in body core (rectal) temperature of
subjects immersed to their necks in cold vater (13° ¢C),

preceded by the ingestion of (40%) alcohol (2.5m1/kg body



When ethanc. has beer ;ngested :n con-unction w:ith
exercise and cc.d exposure, the 'resu.ts Of phys:clogica.

measurements ref.ect.ng body heat .0Ss seem consistent amona

var:ous stud:es. Haight and Keatinge (°970) report ar
impalirment :n the maintenance of body temperature in
subjects resting 1 cold (14.4°C) preceded by 1ntense

exercise and ethano. :ngestion ((.34g kg body wt'). Further
work by Haight and Keatinge (1973}, under similar conditions
supports their previous findings. In keeping wvith these
findings, Graham and Daiton (1980) and later Graham (1981)
reported a decline 1n body temperature of subjects who
:ngested alcohol (2.5ml kg body wt) prior to intermittent
bicycle work in cold ambient temperatures.

Although many studies in the past suqggest that ethanol
may cause impairment of normal thermoregulation, ‘the
sechanisms involved seem to be uncertain. Although ethanol
is classified as a hypnotic or sedative drug, Ritchie (1975)
indicates that ethanol has a depressant effect on the
central nervous system. Such an action by ethanol may
possibly cause alterations in thermoregulatory mechanisms.
However, direct experimental evidence to this mechanism of
action appears limited.

Alterations of one's "perception” of "Thermal Comfort"
and consequent loss of a volitional action may be a means by
which ethanol increases a person's susceptibility to

hypothermia. That ethancl impairs one's perception of a cold



stress has been suggested by various authofs, including,
Martin et al (1977) and Graham and Baulk (1980). These
authors concluded that their subjects perceived a cold
stress as being less severe after ingesting ethaﬁol. Graham
(1981) reported that subject’'s scores on tests of "Perceived
Thermal Comfort” (as described by Fanger, 1970) tended to be
reduced ffelt warmer) after ingesting ethanol, despite
colder body temperatures. Similar observations of an altered
perception of a cold sensation was found in a study by
Gurney (unpublished 1981), in which subjects rated the
severity of pain experienced during hand immersion in cold
water (2° C). When the subjects ingested (94.1%) ethanol
(1.5ml/kg body wt) they reported the pain elicited by
holding their hand in cold water to be less severe, in
contrast to a non-alcohol condition.’Such findings suggest
that the lack of perceiving a painful or warning stimulus
and the absence of a volitional response may be a major
contributing factor to the agverse effects of ingesting
alcoholic beverages while participating in cold weather

activities,

Statement of the Problem

In view of the contradictory and limited evidence,, the
present study was undertaken to investigate the effects of
ethanol on thermoregulatory mechanisms and the perception of
"thermal comfort” in man during intermittent exercise in

varm and cold temperatures. When people engage in outdoor



activities, the drinking of alcoholic beverages appears to
be a common practice amoné the participants. In general,
most authors agree that ethanol ingestion 1in combination
with cold exposure may be dangerous to one's safety. Fox et
al (1979) suggest that accidents in the cold are more likely
to occur when ethanol is 1involved, due to }ts adverse
effects on coordinafion and cerebral functions.

This study attempts to ascertain the effects of ethanol
ingestion on thermoregulatory mechanisms of men exercising

in both warm or cold environments.



A}

11. Review of Related Literature

The effects of ethanol ingestion on physiological
mechanisms of man have been studied in detail for over one
hundred years. Barly‘vork from Higgins (1917) suggests that
ethanol has little or ng;effett on measures related to body
thermoregulation. However, more recent studies §énd to add
uncertainty as to the effects of éthanol on thermoregulatory
mechanisms. This revfe;\ has been, limited to selected
physiological functions of man in response to ethanol
ingestion. Thermoregulatory changes associated with ethanol
are further discussed in relationship to the effects of
environmental temperature (warm or cold) and man's ?hysical
state (rest or exercise).

Thermoregulatory functions reviewed include:
1. Heart Rate.
2. Metabolic Rate, including oxygen consumption (VO2) and
respiratory quotient (RQ).
3. Body Temperature Regulation, measured by changes in skin
dhd core temperatures.

4. Perception of environmental conditions and of “Perceived

Thermal Comfort".



Heart Rate

There appears to be a lack of agreement aﬁong the many
studies which have investigated the effects of ethanol on
heart rate. Writers of textbooks, for example Ritchie (1975)
in a wvell accepted textbook of Pharmacology ?tates; “"that
heart rate may increase following ethanol ingestion, and
this may be due to muscular activity or reflex stimulation.”
Experimental evidence tox this action of ethanol appears
somevhat limited. In studies of human subjects resting in
room temperatures, Higgins (1917) and Grollman (1930 and
1942) found a consistent, but only transient and slight
increase in heart rate following the ingestion of moderate
a-ouhts of ethanol. However, reports from Horwitz et al
(1949) and Perman (1961) indicate no changes in heart rate's
of subjects drinking ethanol while at rest in  room
temperatures. In order td khelp clarify such aciibns of
ethanolh'ﬂallqron and Barry (1970) suggest, "that one must
consider the effects of ethanol on nervous regulation of
heart rate, including its central nervous components, and
local effects on the myocardium®.

When man is exposed to cold -(air) temperatures, it
appears vell recognized that the cold elicits an increase in
heart rate. Por example, Raven et al (1970) reported that
subject's (resting) heart ratci-ucrc higher in cold (5° C)
in contrast to warm (28° C) conditions. siiilar otfgcts vere
observed by Godin (1977) in subjects performing exzercise (75
percent VO2 Max.) in cold (4° ' C) compared to vatm (40° C).



When e}hanol is ingested and exercise 1is undertaken
there is an apparent lack of agreement among the various
studies that investigated the effects of alcohol on heart
rate in either warm or cold air temperatures. That ethanol
causes an increase in heart rate above that required by
exercise has been suggested by Hebbelinck (1962), Blomgvist
et al (1970) and Graham (1981). ﬁovever, Garlind et al
(1960), Riff et al (1969) and Graham (1981) report no
changes in heart rate associated with the ingestion of
etﬁénol. The variation in the findings of the many studies
may be due to differences in th; procedures used, including;
gxercise intensity, amount of ethanol ingested and blood
alcohol levels obtained. This variation can be seen in the
studies summarized in Table 2-1. |

iy,
v
i \
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Metabolic Rate

PaQan (1972) has suggested that, "over 90 percent of
the absorbed alcohol is metabolized in the) body, yielding
about 7 kcal/g on complete oxidation to carbon dioxide and
water, with a concomittant fall in respiratory quotient "
The remainder is excreted in urine, expired air and sweat.
It is well accepted that alcohol is mainly metabolized 1in
the liver, and to a lesser extent in other tissues,
including; kidney, muscle, lung, intestine and possibly the
brain. The main pathwvays of ethang} metabolism are
illustrated in Appendix 1.

Whether or not ethanol stimulates metabolic rate
appears uncertafn in reports from various authors in the
past. Some authors, for example, Barnes et al (1965) sdggest
that the ingestion of ethanol does not alter metabolic
rate's of subjects (fagted) resting in room temperatures, In
contradiction, others for example, Perman (1962) found
increases in oxygen uptake of subjects (not fasted) drinking
ethanol, while under resting coﬁditions in room temperature.
The conflicting results as to the effects of ethanol on
metabolxc rate may be due to dxfferences in thé subjects
metabolic state (1e. being fasted or not fasted at the onset
of the experiment). In an attempt‘to‘determxne the effects
of food and ethanol ingestion on oxygen uptake; Stbck et al
(1973) found small increases in VO2 of subjects (fasted)
drinking wvhiskey, and large increases in VO2 when both food

and vhiskey were consummed together. They concluded that the
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increases in oxygen uptake are likely due to the interaction
between the metabolism of ethanol and residual "Specific
Dynamic Action” (SDAf of food. In a more recent study,
Rosenberg  and Durnin (1978) attempted to clarify the
uncertainty related to the effects of ethanol and the
interaction between foéd and ethanol on’metabolié rate. In
their experiment subjects either ingested; ethanol (0.3 -
0.49/kg body wt) (150 kcal), food (600 kcal) plus ethanol
or, food plus a fruit drink. The ;e5u1ts of this study
indicate a significantly higher'voz after ethanol alone, and
an “increase in V02 of 23% after food (with f}uit drink) and
a 27% increase after food and ethanol. These findings
suggest that ethanol alone And ethanol in combination with
Afood elicit higher metabolic rates 1in contrast to food
alone.

When one is exposed to cold (air) temperatures, it is
well recognized that oxygen uptake increases, ~should the
cold stimuli be enough to elicit shivering. When their
subjeéts were exposed to cold air, Raven et al (1970) and
Lamke et al (1972) found increases in VO2 above those iﬁ a
controlled condition. Similar results were reported by Pugh
(1967), Claremont et al (1975) and Schvartz (1977), who all
found increases in V02 of subjects undgrtaking exercise in

cold temperatures. The increase in Vo2 was likely mediated

$
|

through a shivering response to cbld, as indicated in
authorative textbooks, such as that of Astrand and Rodahl

(1977). Although direct experimental evidence to support
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such a response appears to be limited; Hong and Nadel (1979)
found a greater amount of electromyographic activity of
subjects exercising in cold air (10° C). Such a response
suggests that a possible shivering action may occur in cold,
even during exercise.

The effects of ethanol ingestion combined with exercise
in either warm or cold environments has presented some
uncertainty among the findings of various studies. Although
the meﬁabolism °of ethanol appears to be unaffected by
exercise (Pawan, 1968), a common agreement among various
authors seems to indicate no changes in measures of
metabolic rate during exercise as a result of prior ethanol
ingestion. A summary of such studies are illustrated in
Table 2-2. ‘Some authors, including Graham (1981) reported
that voé of subjects were not altered significantly as a
result of ethanol ingestion. Whereas Blomgvist et al (1970)
reported a slight increase in V02 of subjects exercising
(submaximal), preceded by ethanol ingestion. The diverse
fiﬁdings may be due to the effects of food consumption on
VO2 in subjects non-fasted. Such an action of food may have
been a contributing factor in the findings reported by

Blomgvist and co-workers (1970).
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Body Temperature Regulation

The function of the thermoregulatory system serves to
maintain a relatively stable internal body temperature.
Under normal conditions, the system acts 1in such a way as to
keep the body core temperature at apprbximately 37 degrees
C. Basic control mechanisms involved in thermoregulation
have been described in various textbooks and revievs,
including that of Astrand and Rodahl (1977). T™e mechanisms
function basically as follows: Thermal receptors located
both at deep body sites or core, and in the skinﬁgespond‘to
thermal stimuli (heat or cold). Their output acts via
thermoregulatory centers in the hypothalamic region of the
central nervous ‘system; to activate effectors 1including
those which function to either increase the rate of heat
production or those which function to facilitate heat loss.
While studies of the function at the neural level in the
central nervous system are limited Eo experimentation using
laboratory animals, many studies of the effector mechanisms
have been possible in man. These include studies of
cutaneous bldood flow and of sweating as mechanisms
subserving heat loss, and of metabolic rate as a reflection
of the rate of heat production. The action of such autonomic
or reflex responses are closely linked to behavioral or
conscious actions wherein one reacts volitionally to avoid
conditions of either a cold stress or a heat stress.

Although it appears widely accepted that the ingéstioﬁ

of ethanol causes cutaneous vasodilation, the predictability
v
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of such a response is uncertain, as reflected by the

+

inconsistency in the reports from different authors. In
studies of subjects partially immersed 1n cold water,
following the drinking of ethanol, Martin et al (1977) and
Fox et al (1979) found no evidence of <changes :n body
temperatures following ethanol rngestion. However, Keatinge
and EQans (1960) and, Graham and Baulk (1980) reported an
incfease in body heat loss as reflected by lower body
temperatures, 1in Qubjects ingesting alcohol followed by cold
vater immersion.

In studies of subiects exposed to cold air under
laboratory conditions (15 to 20° C), Andersen et al (1963)
reports that ethanél had no effect on body temperatures.
However, under field conditions, a report by Gupta (1960)
suggests that ethanol was associated with an increase in
heat 1loss as reflected by lo"g:ZEdy core temperatures. The
-conditions of these studies'invéiving alcohol ingestion in_
’cold environments are summarized in Table 2-3. The
conflicting results may be due to the different methods -
incorporated in each experiment, for example; the amount and
type of ethanol ingésted varied among the studies, as did

blood alcohol levels, the environmental temperature and

exposure time.
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When ethancl. has been ingested 1n conjuncfion with
exercise 1n cclid a.r ‘temperatures, the findings of
.aboratory and fie.d studies indicate that ethanol causes a
greater 1ncrease 1n body heat loss. Such reports were based
upon measures indicating lower body core temperatures.

Details of these studies are presented in Table 2-4.
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Pérception of Thermal Comfort

When a person drinks ethanol, his perception of thermal
comfort may be altered, possibly due to the adverse effects
of ethanol on the central nervous system. Although
experimental evidence appears to be lacking in this area of
research, Graham (5981) and others indicate that subjects
reported feeling warmer after ethanol, despite body
temperature measures being colder. In addition to this,
subjects of variogs studies have reported feeling less
discomfort after ethanol while immersed in cold water
(Martin et al, 1977) and exposed to cold air (Andersen et
al, 1963).

A person's behavioral or volitional action to avoid
thermal stress by seeking comfortable or thermoneutral
conditions, may in effect remove him from conditions which
wvould otherwize precipitate hypothermia. Should ethanol
ingestion impair his ability to evaluate whether or not
conditions are what othervize would be comfortable, it will
result in his not taking corrective action necessary to
avoid becoming hypothermic.

Gagge et al (1969) defines "Thermal Comfort” as, "a
complex gubjeétive sensation usually associated with
physiological and psychological factors”. They suggest that
"warm discomfort” is associated with changes in
_physiological mechanisms, such as; vhen sweating and an
increase in blood flov are activated to produce heat loss.

Conversely, "cold discomfort”™ arises predominately from

2



vasoconstiction and a

temperature. In a study of

environmental temperatures

(1969) found that subjects’

increases at an ambient

suggest that "cold discomfort”

20

subsequent decline in skin

subjects (resting) exposed to

of 12° and 48° C, Gagge et al

(clothed) sense of discomfort

temperature below 28° C. They

correlates best with the

lowering of average skin temperature and "warm discomfort”

with increased sweating.
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Summary Statement

Many of the aspects of man's thermoregulatory responses
to ethanol ingestion in conjunction with exposure to various
environmental and physical conditions have been studied.
However, from the studies reviewed, there is an aSparent
uncertainty as to the effects of ethanol on physiological
functions. The conflicting opinions among various authors

may be due to the diversity of experimental;‘methods

employed.



II1. Methods and Procedures

Subjects

Twelve male subjects volunteered to participate in
tests involving ethanol drinking and intermittent exercise.
However, only eleven subjects compieted the tests, because
one subject (J.W) was unable to participate in the warm
temperature tests. The eleven male caucasians were students
of The University of Alberta, and ranged in ages from 19 to
30 years. They were selected from twenty initial volunteers
on the basis of their having higher levels of physical
fitness. All subjects were 1light to moderate drinkers of
alcoholic beverages, as defined by Cahalan et al (1969). The
tests undertaken by the subjects were carried out during the
months of June and July, 1982. Physical characteristics of
the twelve subjects are summarized in Appendix 3-C.

All subjects were informed to the possible risks
involved in the experiments prior to the test sessions.
Subjects gave an informed consent to the experiments, which
had been approved by a Faculty that deals with ethical
considerations. The subjects were briefed as to the
experimental procedures, however this did not include the
content of questionaires invelving. the assessment of the
thermal environment. All subjects were requested not to
drink alcoholic beverages nor take part in strenuous
exercise for the twenty-four hours prior to each test

session® They were also requested not to eat any food for a

22
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period of three hours prior ®o the onset of each test.

Physical Fitness Assessment N

The twenty volunteers performed tests to'determing body
composition and aerobic capacity. Percent body fat was
measured by means of body skinfolds, as described by Durnin
and Womersley (1974); and by an underwater weighing
technique described by MacNab and Quinney, (1980). Maximum
oxygen uptake (VO2 Max) was determined by a progressive
bicycle ergometer test, modified from Astrand and Rodahl

IS

(1977).

Experimental Protocol

The protocol was designed so as to simulate the common
practice of people drinking alcoholic beverages at intervals
while participating in physical activities in the
out-of-doors. All experiments were carried out in a
controlled environmental chamber, set at a - temperature of
22° + 2° C (warm group) and -5° + 2° C (cold group).

On the day of testing, the subjects ingested either:
UnsweetenedO orange juice and ethanol (3:1), (2.5ml of 94.1%
matured grain alcohol/kg body wt), (alcohol test), or an
equivelent amount of unsveetgned orange juice, (control®
test). Which of these was ingested in the first of the two
test sessions was determined by flipping a coin. The
subjects were not informed to which drink they would be

L4

consumming, hovever they could recognize the alcohol drink
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by taste. All subjects wore similar clothing (a sweat suit),
so as to have the same amount of insulation for both tests.
In each of the two testing sessions the subjects
performed intermittent work on a bicycle ergometer (Uniwork,
Quinton Instruments) for 190 minutes. This included 20
minutes work (at a workload estimated to produce 50% VO2
Max.) followed by 10 minu}es of rest and repeated six times,
with a final rest period of 20 minutes. Prior to the ‘first
exercise bout and following all exercise sessions in the
procedures, the subfects were instructed to complete a
questionaire. The Qquestions concerned their perception of
environmental conditions and of their thermal comfort.
During the first four rest periods following the first four
exercise bouts, the subjects were instructed to drink the
contents of one glass containing one-fourth of the total
amount to be ingested. Blood alcohol levels were estimé;ed
by analysis of expired air (by use of a Breathalyzer, Model
900, Stephenson Corp) prior to the initial exercise bout and
at the peginning of the second and subsequent rest pefiods,
before the drink was ingested. Heart rate (HR), oxygen
uptake (V02), respiratory quotient (RQ), skin temperatures
(Tsk) and rectal temperature (Tr) - wvere determined at ten
minute intervals throughout the experimental segquence.
Following the tests in which ethanol was ingested,
subjects were required to remain in the laboratory until

blood alcohol levels had fallen to a value less th#n

40mg/100ml.

»
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The experimental protocol in this study is similar to
those of methods described by Graham (1981). However, unlike
Graham's methods, subjects of the present report ingested
the ethanol drink over a loﬁger period of time. The
lengthening of time 1in which ethanol was 1ingested was

designed for the examination of physiological measures at

various blood alcohol levels.

Instrumentation

The questionaires involving perception of environmental
conditions and of “"perceived thermal comfort", were a
modification of those described by, Bedford (1958) and
Fanger (1970), (Q1); and of Gumnar and Lindbald (1969),
(Q2). Heart rate measures were monitored by means of a
cardiotachometer (Cardionics AB, Stockholm. Sweden). Oxygen
uptake and respiratory quotient were determined by analysis
of expired air, using an automated metabolic measurement
device (Metabolic Measurement Cart, Beckman Instruments
Inc.). Mean s}in temperature was determined from
measurements made at four sites using thermocouples (Type
"T") attached to the skin by means of surgical tape. These
were attached (before the sweat suit was ;ut on) at sites
(described by Mitchell and Wyndham, 1969) over the
pectofélis, deltoid, quadraceps and gastrocnemiu§Amhscles.
Rectal temperature was determined by using a rectal
thermocouple, self inserted 10cm beyond the anal sphincter.

Temperatures were read using an analog meter (BAT-4, Bailey
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Instruments) with the aid of a digital volt meter. Mean skin
temperature was determined by a weighting formula as
described by Mitchell and Wyndham (1969). Mean body
temperature was‘ calculated based on a formula described by
Folk (1974); and skin conductance was determined by using a
formula described by Robinson (1949), (see appendices 4-A

and 4-B).

Statistical Analysis

Data obtained were subjected to a three-way analysis of
variance (ANOVA). This ANOVA was applied separately to the
first half (Time O to 90 min.) and second half (Time 100 to
190 min.) of the experimental sequence. This method was used
in order to separate measurements obtained at low and high
blood alcohol levels. A Student-Newman-Kuels test was used
in evaluating significance of differences between the means
(control vs alcohol) at each timéiw§eriod.: Statistical
significance was accepted at the 95 percent confidence

interval, (Ps0.05).



IV. Results

Blood Alcohol Levels

Blood alcohol levels (BAL's) of all subjects followed a
similar response pattern throughout the tests, as can be
seen in Figure 4-1. Subjects BAL's increased progressively
after the ingestion of each drink of ethanol. Peak BAL's
were reached at 140 minutes of the test sessions, which was
20 to 30 minutes after the last ethanol drink was ingested.
A gradual decline of BAL's was evident following the peak

period, however they did not decrease to levels of zero.
\

Heart Rate

The mean heart rates of subjects -showed progressive
increases with each bout of exercise, as can be seen in
Figure 4-2. Heart rate at rest periods also increased over
time, however thié action was not as pronounced as in the
exercise condition. Subjects of the warm temperature group
demonstrated higher mean heart rates than those subjects who
were working in cold. This difference became greater during
each bout of exercise.

Subjects of both femperature groups showed higher mean
heart rates after alcohol ingestion, and differences; from
control values became greater as blood alcohol levels
increased. Mran heart rates of the warm temperature group

(alcohol tréatment) wvere significantly higher (P<0.05) than

controlled conditions, by 8.2, 7.6 and 14.4 beats/min. at

27
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times 150, 180 and 190 min., respectively. Subjects
ingesting alcohol in cold témperatures had higher (P<0.05)
heart rates above control valﬁes by 7.4 beats/min. at 170
min. During the final rest period (170 to 190 min) mean
heart rates of the controlled conditions tended to decline
at a faster rate than those in the alcohol condition.
Oxygen Uptake ‘f
During times of low blood alcohol levels (0 to 60 min)
no differences were found in the rate of oxygen uptake (VO2)
of both temperature groups. However, as BAL's 1increased a
diversity among the VO2 means can be seen in Figure 4-3,
Subjects of one temperature group never showed a consistent
difference of VO2 means with the other group, however VO2
was higher in the warm temperature group at 140 and 150 min.
Mean V02 of subjects ingesting alcohol (warm

temperatures) were significantly higher (P<0.05) than

controlled conditions by 2.3, 4.0 and 2.0 mlekg 'emin”' at

the times of 90, 110 and 120 min. respectively. From 130 to
190 min. mean VO2 of the same subjects was higher with.
alcohol, however the differences from controlled conditions
were not statiscally significant. In the cold temperature
group, mean VO2 was significantly higher in the alcohol
condition than in controlled, by 2.2 mlekg~'emin-' at both
70 and 90 min. time periods. When blood alcohol leQels were
high (130 to 140 min), mean VO2 after alcohol was lower than

control (cold temperature group), but these differences were
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w

not considered significant (Ps0.05). During the final rest
period, mean VO2 of both temperature groups tended to

decline towards initial test levels.

Respiratofy Quotient

There was no apparent consistency 1n the pattern of
mean respiratory quotient (RQ) of both temperature groups,
as can be seen in Figure 4-4.  However, mean RQ of both
temperature groups were Jlower in the second and third
exercise bouts, as compared to the initial and subsequent
exercise sesgions. Subjects 1n warﬁ temperature had lower
mean RQ resp&nses~with alcohol between 100 and 190 'min., and
the means were significantly (Ps0.05) differenf from control
110 _and

by 0.13 and 0.15 130 min., respectively. When

blood alcohol levels were) high (12?,gp=190 min), mean RQ
1 [\' N

. Il
responses of subjects in cold were higher with alcohol,
however this was not significantly different from the

.

control means.

Skin Temperature

- The effects of ethanol ingestion on mean skin
temperature (Tsk) of‘ subjects exercising in warm aﬁd'cold
temperatures are illustrated in Figlfe 4-5. Mean Tsk of both
temperature groups increased during each exercise bout,
however this responsé appears to be prolonged in cold, at
the second and third exercise bouts. A decline in Tsk from

the onset of the tests can be seen in the cold temperature
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group, between ( and 110 min. Mean ?sk cft the warm
temperature group fcllowed a relatively stable pattern
t hroughout t he exper%mental Sess10ons.

Wwhen blood alcohol levels were highest (14C min), Tsk
of the alcohol treatment (warm temperature group) was lower
than control (Ps0.05) by 0.3 degrees C. Mean Tsk of subjects
(cold temperature group) in the alcohol treatment, was lower
than their control levels at 50, 6C, 70, 80, 90 and 140 min.
by 0.9, 0.6, 0.2, 0.7, 0.2, and 0.6 degrees (, respectively.
During the final rest period (170 to '90 min), mean Tsk
(cold group) declined below the 1initial resting levels,

while Tsk of subjects in warm temperature only declined to

initial resting levels.

Rectal Temperature R

Mean rectal temperatures (Tr) of Dboth temperature
groups demonstrated a somevhat irregular response pattern
during the testing sessions of both subj;ct groups, as can
be seen in Figure 4-6. In both temperature groups, mean Tr
increased during each exercise bout, however this response
became less pronounced vhen blood alcohol levels wvere high.
Mean Tr was higher in the alcohol condition of subjects in
warm temperature, during the first 120 minutes of the tests.
However, as blood alcohol levels approached peak periods a.
sudden decline in Tr became evident at 150 minutes. This

drop in Tr after alcohol vas significantly lover (Ps0.05)

than control levels, by 0.3, 0.2, and 0.3 degrees C at" 150,
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170 and 190 min., respectively.
As blood alcohol levels became higher, a greater
deviation of (cold temperature group) mean Tr from control

levels was evident. This decrease in Tr was significantly
different from control (P<0.05) by 0.2 to 0.3 degrees C at
the measurement times of; 100 to 190 minutes. During the
last rest period mean Tr of both temperature groups
declined, with the greater decrease being 1n the alcohol

treatment of both temperature groups.

Mean Body Temperatures

As can be seen 1in Figure 4-7, mean body temperature
(Tmean) of the warm temperature group was similar 1in both
the alcohol and controlled conditions. However, when blood
alcohol levels became high, Tmean for the alcohcl condition
vas‘slightly lower than control, but this difference was Tnot
significant (Ps0.05). Subjects ingesting alcohol 1in cold
temperatures showved lower Tmean responses than the
controlled conditions, following the initial rest period.
These reduced body temperatures were significantly different
(PS0.05) from control by 0.3 to 0.4 degrees C at each of the
following times; S0, 80, 140, 160, 170, 180 and 190 minutes.
During the final rest period of the tests, Tmean responses
of subjects in both temperature conditions folloved similar

patterns as in the responses of rectal temperatures.
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Body Heat Content

Net heat loss of subjects working 1n warm temperature
was similar in both the alcohol and controlled conditions,
at measurment times 20 to 140 minutes. However, of the same
subjects net heat loss was significantly less (P<0.05) in
the alcohol condition, compared to the controlled Tonditions
at 170 minutes, as can be seen in Table 4-1. Total heat loss
was significantly greééér (P<0.05) when subjects ingested
alcohol in warm temperatures at measurement times of 80,
110, 140 and 170 minutes. Skin conductance of subjects 1n
warm temperatures were significantly less with alcohol when

E‘flééd alcohol levels were low (50 and 80 min). However, of
”&‘qkié.‘same subjects, skin conductance was greater in the
alcohol condition.when BAL's were high. The differences were
statistically significant (P<0.05) from control levels at

170 minutes.

The results of body heat content of subjects working
working in cold are illustrated in Table 4-2. Net heat losé
was significantly (P<0.05) less after alcohol ingestion at
50 and 80 minutes. However, net heat loss became greater in
subjects ingesting alcohol (140 min), above controlled
conditions, but the differences were not statistically
significant. Total heat loss. was greater after alcohol
ingestion, as compared to controlled conditons at each
measurment ’time, and the differences were found to be

significant (Ps0.05) at 170 minutes. Skin conductance was

similar or lower in the alcohol condition, compared to the
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controlled tests, when blood alcohol levels were low.
However, as blood alcohol levels became higher, skin
conductance was greater in the alcohol condition, but was

not statistically different from controlled levels.
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Perceptual Responses

The results of guestions concerning subjects perception
of their thermal environment differ in the mean scores of
controlled versus alcohol conditions, as can be seen 1n
Tables 4-3 to 4-11. Subjects 1ngesting alcohol 1n warm
temperatures perceived the environmental temperature aé
being higher than responses given 1in controlled tests. Tge
differences between the mean responses were significant
(P<0.05) at S8, 178 and 190 minutes (Table 4-3). Subjects of
the séme temperature - group indicated that they desired
cooler environmental temperatures after they ingested
alcohol, and this response was significantly different from
control conditions at 58 minutes (Table 4-4). There were no
significant differences found 1in the questions reflecting
"perceived thermal comfort"™ of subjecés in the warm
temperature group (Table 4-5 to 4-8). However, mean scores
of subjects indicate that they felt warmer in the alcohol
tests. Less feelings of discomfort was éeported by subjects
ingesting alcohol (Ps$0.05), 1n contrast to controlled
conditions at 118 minutes (Table 4-9). This response of
subjects feeling less discomfort after alcohol vas
consistent throughout the experiment except for the final
rest period, vhere more discomfort was indicated. Subjects
of the warm temperature tests perceived a slight temperature
increase or decrease, or there was no change at all. There

were no significant differences found between the alcohol

and controlled conditions, (Table 4-10). The same subjeéts
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indicated that iess t:me had e.apsec s:"Ce *he start <l Tne
test when alcoho. was 1ingested, and *h.s Tespcrse was
significantly different (PsT.0%) from ~ortrol congdit.iors al
55 and 88 minutes (Table 4- 7 '.

There were no significant (P<l.0%' dillerences apparer:

between the alcoho. and cortro. cond:t.0ons ¢ syb-ects

-
-

perception of environmental temperatures, dur:ng the tests
conducted in colid temperatures (Tab.e 4-3'. The same
subjects did not differ in responses raicohci vs contrel' <
their desire for <changes in environmenta. temperatures
(Table 4-4). Subjects working 1n colcd temperatures :ndicated
that they felt warmer after alcohol was ingested, and this
response was significantly (P<0.0%) ditferent from the
controlled conditjon at 58 minutes (Table 4-5). The same
subjects reported warmer feelings of their hands 1n the
élcohol tests (Ps0.05) at times of 88, 148 and 178 minutes
(Table 4-6). However, no statistical differences were found
of subjects assessment of their feet or face, when
controlled tests were compared to alcoholAconditions (Tables
4-7 and 4-8). However, the higher scores tended to suggest
that warmer sensations of subjects face's were associated
with alcohol ingestion. The subjects of the cold temperature
groLp reported feeling less discomfort from the cold stimuli
when alcohol wvas ingested, but the differences from
controlled tests were not statistically significant (Table
4-9). The‘ subjects in cold temperatures did not differ in

their responses, (controlled versus alcohol conditions) as



t- *he.:r assessment of C
{Tab.e § ()

assessmen® of e.apsed t:.me

changes

nor was there any

in env.ronmental

tTable 4-°°1.

temperature

differences found 1n the1r
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V. Discussion

The ¢indings of this study suggest that ethanol
ingestion alters normal thermoregulatory functions of
subjects exercising 1n both warm and cold environmental
temperatures. These changes appeared more pronounced when
blood alcohol levels of subjects were high. The
questionaires that assessed subjects perception of their
thermal environment indicated changes from controlled states
to alcohol conditions. The alterations 1n perception
suggested that alcohol ingestion 1mpaired subjects
interpretation of their thermal state or condition.

The higher heart rates found in subjects of the warm
temperature group, may be due to an increase 1n blood
circulation, as affected by warmer temperatures and the
effects of exercise. The higher heart rates associated with
ethanol ingestion are in adreement with .reports of
Hebbelinck (1962), Blomgvist et al (1970) and Graham (1981),
but in contrast to the findings of Garlind et al (1960),
Riff et al (1969) and Graham (1981). Although this action of
ethanol appears to be pncertain in the literature reviewed,
an increase in blood flow following alcohol ingestion
(Gillespie, 1967) may have been influential in the changes
in heart rate. The apparent lack of experimental work in
cardiovascular and neurological mechanisms associated with
heart rate, may be the lipiting factors causing uncertainty

to this action of ethanol.
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The present study showed no differences in mean oxygen
uptake (vO2) of subjects in warm versus those in cold
temperatures. This finding appears to be in contradiction to
the common agreement of various authors, for example
Schvartz et al (1977), who indicates that VO2 was higher in
subjects exercising in cold compared to warm temperatures.
The contrast in results between the present study and those
studies of others may be due to differences in exercise
intensity and/or duration, or the lack of a shivering
response by subjects in cold temperatures. The findings of
higher VO2 responses with ethanol ingestion of subjects in
both temperature groups, are in agreement with the reports
of Blomgvist et al (1970), but in contrast to the findings
of Garlind et al (1960) and Barnes et al (1965). Similiar
results were found in the cold temperature group of the
present study, which supports the findings of work by Risbo
et al (1981), but not with Graham's (1981) reports. Risbo
and co-workers suggest that higher VO2 reéponses may be the
result of the specific dynamic effect of ethanol. In the
present study VO2 declined below control levels in cold
temperatures when blood alcohol levels were high, and this
response 1is subported by similar findings found in reports
by Graham (1981). This apparent lack of a reflex response to
cold, as reflected by reduced véz levels after alcohol
ingestion, suggests that ethanol may inhibit a response (ie.

shivering) normally seen in a non-alcohol condition.
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Writers of authcratas:ve textbooks, for example Mathews
and Fox (1976), suggest that ‘he regp:ratory gquotient  (RQ)
of ethano. 1s (.6 on comp.ete oxidation, while that of
other energy sources are higher, for example; carbohydrates,

proteins and fats. Therefore, one would expect lower RQ
levels with the 1ngestion of alcohecl, 1f aicohol had taken
the placé of cther energy sources; The present study appears
to suppor‘ach a response, as was demonstrated by subjects
who 1ingested alcohol while exercising 1n warm temperatures.
Howev;r, this action of alcohol was not apparent in the RQ
responses of subjects working 1n cold temperatures, which 1s
in agreement with the findings of Graham (1981).

The similarities found in net heat loss leveis of
subjeéts (control and alcohol) 1in varm\températures appears
to be due to limited differences found in (control and
alcohol) mean body temperatures. However, higher Vo2
responses with alcohol may have contributed to the higher
totai heat loss found in the same subjects. Higher skin
conductance for the alcohol treatments suggests that a
greater vasodilatory response -(above that produced by
exercise) may of been associated with the ingestion of
alcohol. These findings suggest that alcohollmay have been
maintaining a high heat conductance through the periphery,
despite reduced skin and rectal temperatures. '

Previous }tudies on human subjects exposed to warm

temperatures (Andersen et al, '963; Kuehn et al, 1978 and

'~ Livingston et al, '980) indicate no significant changes in
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bédy temperatures, as a resu.t o! ethanc.. Howeve:r, K stuc:es

of rats resting 1n room temperatures and . roected w.unR

ethanol (Loma x et al, 198' and Myers, 98  have

demonstrated a decrease 1n body core temperatures. Myers

.fn@gested that ethanol acts acutely as any other anesthetic
agent to i1mpair all thgrmoregulatory functions. He ccncludea
that the physiological mechanisms for the dissipation ct
body heat as well as those for heat productior are
incapacitated by ethanol.

The greater heat loss found 1n subjects 1ngesting
alcohol in cold temperatures 1s 1n agreement  with the
findings of Haight and Keatinge (1973), Graham and Dalton
(1980) and Graham (1981). The results of subjects skin and
rectal temperatures were also similar to the reports from
these workers. Graham (i981) suggests that the 1ncreased
heat loss with ethanol is the combined result of a lack of a
rise in rectal temperature and‘a greater decline 1n skin
temperature. Although heat loss was greater with ethanol,
skin temperature was cooler and skin conductance lower (20
to 110 minutes only). From this response, Graham (1981) has
suggested that ethanol may not have been maintaining
peripheral vasodilation relative to the control state.
However, when BAL's were high (140 and 170 min) skin
conductance was higher with ethanol, which Robinson (1949)
sugéests reflects an increase 1in cutaneou; blood flow.

The results of the gquestionaires reflecting subjectus

perception of their thermal environment indicate differences



when controlied conditions were compared to tests 1nvolving
aicohol 1ngest.on. Subject's feelings of less discomfort
after alcoholi 1ngestion 1S 10 agreement with previous
reports (Graham, '98°) of subjects exposed to cold
remperatures. Despite the colder body temperatures found of
subjects :ingesting alcohol, they indicated feeling warmer

+har contro..,ed tests. Althcugh studies cof the past appear

.imited :n studying perceptual responses ot subjects
ingesting alcohol during exercise; the present study
suggests that normal perception of subjects thermal

environment was impaired during tests with alcohol.

The results of measures of perception may have been
1nflu;nced by subjects learning the experimental procedures
after the first test session. Also,” many of the subjects

cgmmunicated with each other as to the test procedures.



VI. Summary

The effects of ethanc. ingest.on on thermoreguiatery
mechanisms of men undertak:ng moderate exerc.se in warm and
cold temperatures has Dbeen ;nvestxgated; Prev:ous authors
have reported conflicting resu.ts, as tc the effects of
ethancl or subjects either exposed tc Cr .mmersed in warm
and,cr cold temperatures. The results of this study tend 0
support the findings of previous reports involving simiiar
experimental conditions. The results 1i1ndicate that an
increased heat loss may be associated with the ingestion ot
moderate amounts of ethanol.

Although none of  the subjects working 1n cold

temperatures demonstrated clear s1gns ot hypot

reduced body temperatures were evident w ood alcohol

levels were high. Subjects of both tem ure groups,
perceived their thermal environment and that of thermal
comfort as being less stressful after alcohol 1ingestion,
compared to the controlled conditions. The impairment of
subjects perceptual senses may have preveA!ed their
undertaking of adequate precautions, 1f their situation
became more stressful. This alteration 1n subjects
perception may be an influential factor in cases of
accia{ntal hypothermia. Thus, it is the opinion of this
author, that based upon the findings of this study, ethanol

ingestion .is not recommended for people vho participate 1in

outdoor activities, '’
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Figure 1. Pathways of alcohol (ethanol) metabolism in
man.

ADM, alcohol dehydrogenase; MEOS, microsomal ethanol
oxidizing system; SER, smooth endoplasmic reticulum.

From Pawan (1972) ' >
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and supra-...ac.

A.. measurements were recorded (mm) and each site
was measured three times. Percent body fat was
determined from the total of the average values obtained
at the four skinfold sites. Percent body fat was

estimated from the chart on the following page.
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Appendix 2-B.

hAssessmer* ¢ per-ess oody facx Jers.tomet Iy
Tr-oo MacNalb anc J.. ey SEC
MEASUREMENTS SUBJECT -
(1} %Wt 1in a1ir o R
(2) Vital cspscity (V.C.) o ~ ilatres) x 6] 02 = _(cuan
25V (Majes: .
3 ! ! N ' N . = ' 4
(3) Residual Volume 10\ (Females of v.C. cu. 1nk‘
(4) Vol. Gastro-intestinal track (VGl) = 7.01 (cu 1n.)
(5) Wt. in water (full inspiration} = __(1bs.)
Wt. 1n water -[Ch‘rt Be‘q%g‘=5 belt 'E;] - belt weight (ibs) = . L
CALCULATIONS:
(6) Total body air (T.B.A ) = V. C. ___ _(cu.in.) (from 2 above)
+ R.V. (cu.in.) (from 3 above)
+ RGI 7.0l (cu.in.)
= x 0.0362 = (lbs.)
(7) True wt. in water = weight- in water (from S above) B (1bs.).
+ total body air (from 6 above) " (1bs.)
- (1bs.) |
(8) Body Volume = wt. in air (1) - true wt. in water (7)__
= (1bs.)
(9) BRody Density = we. inair (1) . X density of H,0 =
Body volume (8) g . ‘
(10) % Fat = (4.570 : v
[Body Bensity 4.142] x io0. .
» ;)
(11)  Lbs. fat = (% fat) «x \ (wt. in air)] - 100
= " (1bs.)
(12) Lbs. fat free wt. = wt. in air (1) - Lbs. fat (11)

= ~ (1bs. fat free wt.




Appendix 2-C.

Ty

Assessmer: ! max.mun Cxygen Jplake VO mar

Mod.*.ed Astrand Test . biTyvC.le SorTInUcuUs

Equ.pment:
B:cyc.e ergometer ‘UniwCcIik. Juintorn Instruments’
. 'e -
2. Card:otachometer (Card:icnics AB, Stockhoim!

i. Metabcl:c Measurement Cart 'Beckman nstruments

“

. ‘ i

'Prbtocol:. J . .
'.Weigh subject (kg).
2.Adjust bicycle seat to appropriate height.
3.Attach elecgrodes {for heart rate) on subject.

4.Adjust breathing valve and nose clip.

5. All subjects pedalled at a workload of 400kpm/mint (60

RPM) for 'a period of 4 minutes (warm-up).

6 .Workload was increased by 100 kpm/min every minute

following the warm-up.

h 4

7. Subjects pedalled to exhaustion.

8. During the tests, the expired air

oxygen and carboﬁldioxide content by t‘.fi? 'ian MMC at’
- . . . T Winadl ' - S
30 second intervals. The criterion for a®™aining VO2
" max. is an asymptote or an increase of less. than 80

ml/min. in the oxygen uptake measurements.
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Appendix 3-B.

Juesticna.res used 1T assess "percepiia.’ Teasures ot
suc-eCs
ia: VPlease indicate what vou think the ~urrent rooom Le@peral .0
bv puttiaog 4 vertl: 4. mark through the s.aile he . ow,
-30 -20 -10 0] o l0 20 30 <
l I\ 1 1 N U SR EE

What do vou think of the temperature 1n here? Would vou like 1t
to be:

I MHarmer

~_Slightly Warmer

Just as 1t 1s

2
3
4 Slightly Cooler
5 Cooler

How do you feel? *Qld:How are your hands?

-~

=3 Cold =3
-2 Cool -2
-1 Slig;tly Cool -1
0 Neutral : 0
__+1 Slightly Warm _+l )
__+2 Warm . : _+2 . ‘
> +3 Hot : _+3 ‘
-
How are your feet? Qlf: How does your face feel?
__-3 - ' -3
L2 ’ | -2
_ =1 __-IR%M
0 _ 0
_+1 - . _+1
__+2 . ____’+2
+3 S 43N

o



Are vou expertlencing anv “discomfort?
0 Noet at all

1 YVerv, VYerv weaw ‘Hard!v noticabie)
2 Yery wWeak

3 Fairly weak

4 ) Nel1ther weak nor strong .

5 Fairly strong

6_~ Strong ' -

7 ~ Very strong

8 Very,very strong

9 Maximal

79

Please indicated how muc the temperature has changed since

you entered the room?
1 Large increase
Moderate increase
Slight 1increase
Barely noticable increase e

None at all

__-Slight decrease : a

2
3
4
5
6 Barely nottcadle decrease
, :
8 Moderate decrease

9 Large decrease . -

4

Please indicate the amount of time you think has elapsed

since you entered the room? Please answer in minutes.

[ 3
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Appendix 4-A ’ )

Frrmu.as used .- determ:n:ng Mean Sk.» Temperature., Mea:

Body Temperature and Therma. (onducrance 20 Tissues

Mean- Sk.: Temperature 'Tski: From Mitchei. and Wyndham .
£ 969
Tsk (°C) = ©.3.pectora.is+De.toid! * ’
0.2(Quadracep+*Gastrocnem;us) : - , ‘
Mean Body Temperature (Tmean): From Foik (19741,
Tmean (°C) = 0.33 x Tsk » 0.67 x Tr
Thermai Conductance of Tissues: From Robinson (1949) .
{
Ms »

Equation: C = A(Tr-Tsk) expressed in (kcal/m*/°C/hr)

Where C is‘ thf coefficient of heat conductance of
tissues, Ms is the metabolic heat loss through the skin
. (total heat loss), A is the body surface area in square
meters, Tr is the rectal temperature and Tsk 1is skin
temperature. Robinson (1949) suggests tﬁat the rate of
conductance is dependent on the rate of cutaneous blodd

-

flow. 4 .
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Appendix 4-B.

« Ta.-u.at:0ons for Net and Total Heal LOSS.
Ne: Hea*® Gairn or 0SS tkca.': (From FO.K RS IR
- Mass (kg) x Specifi. Heatr 'U.B:1 X Body Temperature

Total \Heat Gain or LOSS .(kcalf: descr:bed by Graham
(personal comment, '982).

Total heat gain or loss = 75% of VOz (1 min) x 4.825 =
Net heat gain or loss.

The value "75%" represents the mechanical efficiency of
work (ME) (Astrand and Rodahl, 1977) as the ratio of
external work performed, to the extra'energy'production.

t

Astrand and Rodahl suggest, "that when a person
exercises on a bicycle ergometer the ME rises to, 20 to
25 percent; ie. 75 ¢fo 80 percent of the energy 1is
dissipated as heat.” .
The value 4.825 represents an estimated number of
kilo calories yielded per one litre- of oxygen, 55

° suggested by Mathews and Fox (1976) .

Example: A

vo2 (1/min) = 2.1
Net heat gain or loss = 57.17kcal |

75% of vO2 (1/min) x 4.825 x t net fieat gain or lossr

1.58 x 4.825 x 20 (minutes of time) - 57.17

-

7.60 x.20 - 57.17

151.99 - 57.17
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/
Appendix 4-C v
Student -Newman-Kuels Test .
’ MS Within ‘ . &
Formula:g SX « n _ :
¥ e ) R -
Where Sk represents  the "crit®ecal difference”. fis
represents "Mean Squares Within™ from Analysis of
Varilance (ANOVA) Tables, and n indicates the "numgfr of
- ~ N

distinct cases used”, from'ANOVA Tables.

Example: -
Ms within = 27.839; number of dist@nct cases = \1;_J
degrees of freedom (df)>= 81. ) /4
c s s T \
MS Within
Sx = w n "f”
57,839 ~ : i
sx =\ 11
Sz =432.53 -
Sx = 1.59 : s

Locate the df value in Student-Newman-Kuels Tables (for
eg. Moorehouse and, Stull] 4 ' 376-378) at the 0.05
level. The value frofi these Tables = 2.81. Then multiply

SX¥ by this value (2.81), which equals 4.47. Therefore,

‘if ‘two means obtained are different by 4;47, the the

means are significantly different (PS0.0SX._



Appendix 5.

L ) s "

Analysis of Variance Tables.
Heaf't Rate ~~

Oxygen Uptake

Respiratory Quotient

Mean Skin Temperature
Rectal Temperature .

Mean Body Temperature

Net Heat Loss

o

Total Heat Loss

Skin Conductance

Questionaires of Perceptual Measures

85



86

- - O LN el

woG3384
40 S338030

simis @
EINLL €

000 88LT
r9e cOC
LTL LOY
000 8Tty
ri4 SOCIH
€8 SOLVT
000 8104
0ic v
&v0 8
000 06868
elc veL
S JavNOs
40 wWns
LamiL L
TmIL L
000V T

.

(8O3NUIW 06 O) U ©I18Y | J88K) 8. Qe) ALowmng (YAONY) SOUB| JBA 40

8E® (T

09 O ri@® O te® T2z

690 O L98 | 0L68 1§

* 66 0%

900 O 610 € 108 €S
100 O 266 (2 ors T99¢€:

' bis €44

LyYs O t6e O [ TN 44

18€ O »i8 O ) Sr0o 8
ey 9904

819 0 L9 O | IY A4 14
AL1N18vVB0Yd Olivy SavnNoS

4 NY IR
OtaImlis O ' 6Imii 8
CIWlL & ' Yimlii »

L] L]
4 0V t®/61 /60

IIJ

AINNND D08 A8 031D0NANGD

NIHLIA-SO8
oev '
b ]
NIMLIA-$D
v
ke
NIHLIA-SO
L AJ
s
NIMLIA-S
v

128n08

*IMIL O
bImIL L 1834 - O

YONLINDD b N0Ne - §
-39V SWOLOV4 LOIFENS NIMLIIA

| S €A - V¥

“JNY SNOLOVY LIBPENE NIBALIS

S18A | DUY .

(E8/64/680 = 31VG NOLLAVIND) HONVIS N 314

VAONY AVA B3wMi

weaiy p Lwiswaren



87

-

wiegiv p Opssarsn

652 12 , e 000 ZZL! NINLIA-SO8
veE O TR €86 »Z s o8z 1Tt ey
orz 0 s1c 1 0€0 8 . €Lz est ’8
LL8 LL Y ) 000 " 90€9 NIHL1IA-$D
€ELL O 8SZ $56 L6 '8 165 188 o
100 0 TLE 812 ¥60 900L} MY SLE ¥EOCS) 5
000 98¢ 8 000" Z6¥E NIHLIA-S®
118°0 190°0 . €ts €t ' czs € v
S11°0 €80 ¢ 859 vei X TRy .
. (99 88Z! 8 000" 9661 | NIHLIA-S
! €TO 'O VEV L LEY 9L686 ‘ LC) 9LGE8 v
&y
AlLIT18v80ud olivy S3IYVNOS [ o sk X! F] SIuvnNDS
4 ‘NYIN 40 S334030 40 wns 358n0%
OZINIL Ob * 61IWIL 6 © oImwlL e LoImis L © siMmIL 9 )
\ S1amiL & C vl INIL Y © O ErImIL € TiamiL T Y 1T 1831 - D
0102V Z * J0MINOD b dNOWD - @
:3uV S¥OLOV4 1D3PBNS NIHLIA
_ t ‘ .o €A - ¥
. T :3WV SNOLOVS LOIPBNS NIIALIS

(6@3NUIW 061 ©OF O0I ' S18Yy L488K) 91QE | ALSwunNS (YAONY) 8OUB| JBA ;0 SiSA| BUyY
. * 5 & & & &

A3NBNO 808 A8 031DNANOD (Te/51 /60 = 3iv0 s:.(.uluv HOuviIsS N 14

8 30vd t8/61/60 I\ VAONY AVA 33¥ML



88

TES 'O
Y20 O

80T
100

oo

9ze ' 0
6L1°0

? L9 0

AL1T18Y80Yd

t F S
[
P 4
[ A4 ' oY oy .
8L O LEY ) [ ) B 4 2 3 1)
LEE ' T €8 v [ ] 144 W ]
8rE ¢ ‘9 o0 1L
98€ | ore » [ ] (X TNy
B88Y ZS0! »CL ETSE s o8 CiLIE
orec 6 [ €90 v
6L0 3 8L0 Of
9Zi T ' 260 @4
c .
N cit 8CO
£SZ O ' 89 6z
Olivs noG2 N4 SIWvNOS
3 10 $33M0130 0 WM
O13INIL O} ) simii @ ' LIMIL L *
CINIL & ¢ €l € ' twmii t *
WOHOD Y T ‘

(s®InuUiIe 06 O} O exeydn UeBAX(D) 81Q8 | AJswenS (VYAODNY) ®DUR}| JEA O S|SA|BuUY

14 39vd

33

NINLIA-$SO8
o0V
P,
NINLIA-$O
b
b |
NIHLIR-S8
L o4
]
NIMLIA-S
v

. VaN0sS

oIIL S
PImIL b 1831 - D

WOUANCGD ¢+ dN0uwd - 8

{88V SNO1IOV4 1OIPENS NIMLIA

[ S CA - ¥

‘3MY SNOLOVS LOIFENS NIALIS

¢ o & & s &

N AINNND 808 A9 0ILONANOD  (T8/51/80 = ILVA NOILV3ND) HOWVISIN 314

t8/%s1 /80

VAONY AVA 3384

gy p AHmsaren



89

41 3e]
TIS O

980 0
t00°0

LvZ°0
891 0

ESE 'O

AL1118v808d

6 3ovd

L AR )
1260 -

€LL)
986 (9¢€C

6LS '}
-1 2 2 4

098 0

Oliva

OozamiL Oy
SiImIL S

(s®Inuim OB} O3 OO

te/si /00

78 B
ecy
(114

enNe

14478
14 7 4}
TOT L90€

19c s
88! €L
9z »O

86z veé
€ES 06

SIWVNOS
NYIN

LI% | UEN |
vimiL v

LN B
[ ]

- O~

-0

®OQ3 3u4
20 S23W030

Simis O
CiImly €

e reL

s s

st ety
918 YOLT

OST Liv
e tsL
L 24 -1

909 ors
ecs os

S3uvnos
30 wWns

LymlL L
tidmis T

WH0DWY T

NINLIA-8O8
v
»

NIHLIR-$D
»
9
NINLIA-S8
w
L
NINLIA-S
v

o idNIL ®
(1% ] ¥ )

FOUANOD

1831 - O

‘U SBOLOVE LOINPENS NIHLIIA

CA - ¥V
L J

13MV SNOLIVE LODPENS NIBALIS

‘aweidn usBAx() 81Q8L ALewmnNg (YAONY) SOUR| JEA 4O 8iBA|euy

AINNND B08 A8 G342NANDD

(TO/81/80 = 3.V0 NOILVIND) HOUVISIN 4
VAOMY AVA 338M1

wegiv p Armsearsn



90

a L ]
.
® .
010 0 T zo08 0 NIHLIA-528
1SZ°0 66z 1 %100 ‘8 940 Juv
Tyt 'O 1994 9100 . v O o8
N : 1000 e ves'0 NIHLIA-$D
100 0 Tv6 6 990 0 ‘B 088 0 o
1000 v ol 8c6 O ‘8 iry'e 2
e&1o'0 ..‘ [ Y] NIMLIA-S@
860 0 6iv € $90 0 ‘) " $90°0 o
890 0 ey 1800 4 480 0 ®
LET 0 ‘8 1N 1 © NIHLIA-S
vS€ O 9560 LTz o ) Lze'o v
A1lIT1I8vY8038d Olivy S3UvNOS n002 N4 Ngﬁaﬂ
4 T 40 $338930 40° Wns . 39wn0s
b
O13MIL OF : smiL 6 : smiL @ . LI L ‘. emIL®
SIMIL § ‘ yaNIL v : cmIL € . 3 1T T TT 1834 - O .
7 WHOOWY ¢ * J0NINOO L :  4NOWD - 8

‘WY SNOLIVIROIENS NIKLIA

TS €A - v

‘3MY SNOLIVE LOINENS NIIALIE

3

(S®Inuiw 06 O3 O 'IUBIIOND AOINJITEEY) S(QU) AJSwENg (VAONY) SIUB| JBA 40 B|SA|BDUY

v 39va raier 1nn

4

VAONY AVA 338H4

ningiy p Anaeapen



91

T6s'0
Sy6°'0

ez’ 0

"ALITISVYEOud

(883nUIN 061 O3 OOI :3IUBIIOND AJOIEJ|C8EY) 8|QE) AJSuEng (VAONY) SOUS|IBA O 8)BA 0wy

39vd

114 e
rLE'O

ETO’'T
vLO O

Trs't
90L°'0

269}

Oolivy

oTtanii O
SHIwIlL §

te/si /80

.

%58 38%

00 000 6000 000

€80’

§F
Ixd
L, ]

1 A1
14 138

S3uvnos
NV

SiImIL &
riniL ¥

19 8 0 NINLIN-$20
. $40°0 , v
‘. 0eo0 0 . o
e 108°0 NIMLIA-83 _
‘e "0 N
‘. 1902 2
o .-
‘. LX) NINLIA-S8
b LeT°0 , w
s 9000 / °
‘8 €804 \N.x:: Lo
3 €8t 0 ; I 2 .
N0Q2204 s / o
40 $339030 i+ 3 /- 30un0s
eI 8 LMLl L e
* cimis € ¢ cimis ¢ * sedmls 4 is3s - D
WHOOW ¢ CoWNED 4 ¢ enowd - 8

~

ABNUND 08 AS G3LNANDD

(309 SBOLIVE LOBENS NIMLIA

| 3 * ’ s ﬂ’..l(
"zaﬁ‘gzwsi‘aqgfgg

5 o

(T8/81 /60 = Biva NOILVEERD) HOWVASIN 34
" vAONY AVA am

Noey p -Rpuenten



92

: €81 0 e IR _NINLIA-S00
¥66:0 #6810 9€0°0 e ote O v
650°0 626 | €SE 'O ‘e L Y v 28 . T
rZE 0 ‘e ost 8¢ NIMAIR-83 2
100°0 ZS0° 0} sz € N ] el 82 ‘ o
100°0 z99 €T 9L '8 c10°09 ]
-
- 14T 4 i % "6 NINLIN-S38 .
€L9°0 164 °0 Y3 N ) 189°0 w
*S4°0 Ly 3 1-3] ) - N ] -
206 1} i 848 408 NIMLIA-S
100°0 29028 209 €06 3 200 ° 08 v
ALlNl8vE80ud OILvy s3uvnos woa3 ¢ SN ,
: 4 NYIN 20 $23w030 20.wns 200N08
* ~ .
O1 3NIL O sImlL @ : samIL @ i Lamis 4 . il ® .
SINIL S sMIL ¥ : tmiL ¢ . TNIL T . 4EMEL 4 ASBR - O
WHODW ¢ C WAINED L : anONS -~ 8
130V SNSAIVE LOIPENE NIMAIA
. . .
T [ CA -V
BV SE0LOW4 LODPENS NEALIG
(SeINUIw 08 03 O ‘SuMBJIedNe) UINS) OIQe, AJowung (YAONY) SOUR} JBA 40 8)8A|Buy .
AINGND 08 AR 02IONGNOD  (£8/81/60 = 3ivQ MOILVENDY HOWVISIN 314
v 29vd z8/51/00 . -

VADNN. AVA IBUML

LY



93

-
. . “ e - .
- ~ - . .ﬁ... . .
T ! ~
- ' N~ .
: - 0EZ 0 e ST 0 : NIMLIA-$08 -
. #LR°O0. - pEP°O a ”"4°0 ‘8 €201 ) Ny
86 O 890 - 2900 e . »88°0 - )
. " 9820 - e oce € NIMAIA-$3 ; -~
8610 - 0¥’} , Liv°0 . ‘8 osL'e W ,
. 400°0 6ZE vT _o8°L ‘8 0L Ve s
__ , . ) ses s . e - 08109 NINLIA-S8
698°0 . 620 0. . tet'o ) 284 "0 . w
81€°0 8k b - . et ' b ' | 73 2} o
. : . 3
‘ - 8TL 12 ‘s cos: 98} NIMLIA-S L
k00°0 4 zSh 49 8LL SZE) ) e - ' v . . n
ALINIGVEO¥d . OIivy . S38VN0S : w003384 S2uwnot o . .
: i NYIN 40 $33w030 20 Wng . Bownus o e
2 . o - !
L] 5
. y : S T L B
v X L " - . o ;Aﬁ c e . .
OZ3INIL O o siamil @ o simIL @ STy 1TW) EE ) T IR A
: SLANIL S : veINMIL Y * CIMIL T * ziamis 8 ¢ sedmis 4 ¢ ASML - D
R - WHOOW T JOWNED L GhOW® - 8
- . - - DY SEBAIVY LOBPONE MPMMG
A - o o TS "
Y F 3 . R T .’.h..‘.. .
* N i ' m .;. - S . N
_ TNV SNOLOVS LOPENG NEINANS :
(883nuUjw 0B} 03 0OI :8JMBJECESL UINS) O1QUL AJewmng (VAONY) SQuw)JeA oo«-..oi.f!l Lo
2} . o . N B - Wn . 3 - . .
’ AINUND SO08 AS GILONGNDD  (T8/84/60 * BiVE NBIAVIED) MOUVASSE 4 1d P
6 39vd T8/S1 /60 o

. N i ..n.x.;.,.,v,“..

¥,



94

A _
610°0 Y 008 '} .'-:.:’..nu.
LY9-0 L9L'0 »10°0 -8 sty 'O | L o
6Zv O €TO" - 6100 "6 oL 0 2
6100 18 008} NIMLIA-$D .
€000 890 € LSOO ‘8 11870 e} ]
1000 yve TE 865 0 '8 18€°§ 3 i
zzL o ‘8 0089 NINLIA-S8
£¥E O £00 " 1 ¥ZL O Y »TL O ’ [ .
04L' 0 8v4 0 LtoL 0 ) LoV ' 0 ]
S1Ls ‘8 ocry 81 NIMLIA-S .
ozzZ 0. 6EL } . €86°2 b cos'2 v
ALITIBVEONd * OILvy SIVVNOS " wo033u4 $39VNOS
4 w NY3IN 40 $338930 40 wWns PR
g
: OL3INIL O} : 6INIL 6 . oINIL ® : LmIL L . aMIL
- ‘ SINIL § T PINIL Y .. CINIL € *. tmiL 2 . 3 17 FY TR ]
OHOO IV T * 06ANGD enows - @
. . 13UV SNOLOVA LDBPENE NINLIA
, t o N ‘8A -V
— .
_ BNV SNOLIV4 1DINPENS NEBALDE
(S@INnuUlW 06 0} O :SunjeJBdwS ] .—cuvo.: oIqQey) msia (VADNY) SOURY)JEA O 8)8A|BUY . .
e Y e P Ave B I m sANN WP ANV MY OB PRYY |
v 39vd . Te8/%si/60 vAONY AVA 3300

<



95

L10°0 ‘18 SLE '} NIHLIA-SO8
-8LO0°0 €181 LEO'O ‘6 . LLT O o8V
8200 T2 8€0 'O i - VPE'O 28
SI0°0 ‘18 884 NIHLIA-SD
o8l 'O ESY '} 1200 ‘6 ¢61°'0 el § -
1000 966 9 69¥Z°0 ‘6 LET'T 2 -7
a9zTE "¢ ‘6 8E6 11 NIHiIA-SS
669 'O 60Z°'0 LLT O b LLT'O av
96E 'O 8v6 0O LST ¢ ‘) LST ) ]
80L '} - SLE'SH NIH1IA-S
ovy0'0 LBL'S 988 6 b 988 6 v
AlLlIN19vVE0dd oIivy S3IYVNOS NOQ3384 S3uvYNOS-
4 LAEL] 40 S323¥930 10 NNS 208N0$
i
OT3NIL OV ) 61 3INIL 6 ' 8I3NIL 8 ' LEINIL L - ‘ IINIL 9 .
) StIWIL S ) R4 INIL ¥ ‘ €I3INIL € * TLamiL T ¢ I IMIL ) : 4832 - D
A 0HODY T * UINOD 1 4NOWD - 8
) 38V SBOLIOVZ LOINENS NIMLIIA
' z : b €A - v
o 13WY SNOLOVE 1D308NS NIBALRG
L 4
(S@3NnuUtw Ol O3 OOt :8JNIRUSdWe) (9ID8Y) o|qel AsewwnS (VAONY) BDUR}|JEA 4O 8 sA Uy L
AINYND 808 A8 G31D0NANOD (T8/64/60 = 3170 NOILVIND) HOUVISIN N4
6 39vd t8/51/60 =» , VAONY AVA 33uM)

nmyy »



96

. (o] (oo}
660 €iv 0 Li0o'0
1800 L¥6 ) * 8L0°0
. 860 0
.+ 1000 €Ll L oSy 0
100°0 9€% 0 88 |
. €901
P 0 Tyl O 88L 0
. LBY'O 106°0 €€S 'O
000 ¢
<100°0 9Q0 v * Lo ey
ALINIBYBOY¥d Ollvy S3¥YNOS
4 NV 3N
{
O+ 3NIL O} . 63INIL 6
) SINIL § ' PINIL P
v 20vd T8/S4 /60

48 ' ost '€
'8 6yt 'O
‘8 €0L°0
‘e 989 ¥
'8 Yo' ¥
‘G 969 " 0Oi
‘6 €E95°86
) 88L°0
3 €es 'O
'8 000" LT
b L1O°ZE}

W0a3334 S33vnNOS
40 S33¥930 -40 WNS

! 83NIL 8 ) LINIL

' E3NIL € ' TINIL T

T0H0JV

~

L

4

NIHLIA-S08
o8y
o8

NIHLIA-SD
el J
o

NIHLIA-S8
1
]

NIHLIA-S
v

v

3J¥N0s

93WIL 9
PINTIL 4

TOHLINOD b ¢

1831 - D
dnNo¥d - 8

L 13dVY S¥0LOVE 1D03NrENS NIHLIA

13¥Y S¥OLOVI

(§83NUIW 06 O3 O :8unIRJSdWe ]| ADOE UReH) 8(QR| AJBwunS (VAONV) BDUS|JBA JO BiSAlsuy -

EA - q ,

103MrSNS N33IA138

AININS B08 A8 A31DNONOD (T8/S1/60 = 31vQ NOILV3¥D) HOUVISIY 3714

VAONY AVA 338H1

negly p Lymemaren



97

€86 0
9€6 'O

s61°0
1000

PEL 'O
Ls?'0

100°0

ALIT}BVEOdd

(8®3INUIW 061 O3 001 :sunjeJedus| Apog Uesen) 8(qe)l AJswsnS (VYAONY) Bduew|Jep

6 30vd

1920
TBE O

91y 4
L69 &€

€Tt O
99y 4

13 214

Olivy
4

OTINIL Oy
SLINIL &

~

T8/%) /60

9€£0 "’
600"
(41N
(o] Lo

LSO’
118
8TL’
€T’
9€S

vy
eV’

S3YYNOS

00 OO0OO

[\ Ne X J

4
10Z

NVIN

8I3INIL 6
vIINIL ¢

o0~

-0 o0~

-o

NOQ3384
40 $334930

813INIL B
CI3INLL €

“

€6 Z
S80°0
8T4+'0
osZ €
LIS O
168°C!

€96 °Si
I A o)
9€s T

€18°6€

£ 10T

S33YNOS
40 WNS

LIINIL L
zramii 2

J0H0DY T

NIHLIA-$08
oay
o8

NIHLIA-SD : .

ov. :
o2 .

NIHLIA-S8

av
"

NIHLIA-S
\J

sty © Lpmisage.§

3038N0S

913INIL 9
FEINIL v 1 AS3L - D
TJOULINGD b dnoYo - 8

P 3UY SYOLO¥4 LJ3NBNS NIHLIA

-

[ €A - V¥

1YY SHOLOVL 1J3Nr9NS NIIMLIG

ASNEND 808 AR Q3ILONONOD ~ (CH/%1/6U = 41VU NJLILVIGY) HJAVID IO FRYY ]

VAONY AVA 238HL



98

€9¢ © rLe
LLE O [ 4e]
140 C (BL
686 © £6S
t
sre O LED
\FE C €40
910 O 8GL
Ai1I8vY8084 ol.iv

€

(Ui O pue

3Ovd

8

-]

0s ‘0ot

€8/10/860

- 68017

9ZC vi 8
bZE W€ 4
€69 T z
€ET LS 1
PiIZ LEE 4
T99 i€ 'z
689 8LE! 6
629 8.8 ‘
191 96€1 3
92 »€6 [
€88 1848 7 '
>
$33vNOS N0Q3IFN4,
NV 3N 40 S33u930
€3mIL €

$L8 LSO
Zy9 9
S0t '
881 00!
6zy 299
vZE €9
000 O ¥Zi
629 9.8
i6t 96€)
SLE 90¥S
€88 1818
S33vNoS
40 wNs
tamiL ¢t
0HOD Y T

NIHLIA-SO8
ol
o8

NIHLIA-SD
ov
o)

NIHLIA-SO
v
]
NIHLIA-S
v

308n0$

[ P

ONINOD |

wayy P Lneeajen

1831 - O

4NON0 - 8

"WYY SWOLIVY LOIONS NIMLIA

EA - ¥

‘3uV SNOLIOV4 L1OINENS NIDALIS S

\ . N
1E0K 1BN) 0 QR) AuBwWmNS (YAONY) ODUR| JBA 4O 8| SA|BuUy




99

vEE TLi 8 €18 THIE NIHLIA-SO@
gEv © L8 0O vi8 0Si 4 LyL 1O€ 28y
(99 © vy O 186G L T [4: 1% 4} o8
LOO 004 81 ST 008I NIHLIM-SD
Pi8 O 80z © . £9L 02 z LTS ¥ ov .
L1868 O 880 O LSL 8 z viG L} o) <!
. <
ss0 " 8db ‘6 00S " T66L NIHLIA-S8 $
VL O 9Et O 116 0T h 116 0Z} -14 &
66v O g6¢ O v6L 6€EV 3 v6L 6EY 8 £
>
€0Y 6L 6 GZ9 vIST NIHLIA-S g
L00 O 96C LV LV9 PLZEY ) L19 PITEY v m
A11118v8048d Olivy $38VNOS w0Qa33y4 S33vYNOS
4 NV 3IW 40 $33¥930 40 WNS ' 328N0S
93INIL € : GINIL Z : PINIL 4 1831 - D
*
TOHODY Z * 0HINOD b 4nous - 8
1YY SYOLIVE 1D23/r8NS NIHLIM
4 ‘ b EA- ¥
:38Y SY0LOV4 L23MrBnS NI3Mi3E
(UtWw OLI PUR OPi 'Ot S$07 188y 1ON) ©1QR) AJRwWWNS (YAONY) @DUR}JIBA 4O SiSA|euy
y, AINBNOD 808 A8 Q3 1LONANCD (E8/10/60 = 31vVQ NOILV3I¥D) HOWVIS3IY 3114
] 39vd £€8/10/60 YAONY AVA 338HL



100

86v O
ooz O

664 O
100 O

LLE O
LEV O

svr0 O

A41718v80dd

£

. 9zL
9L

VLl
ESY

[Xe.¢)
999

€Ty

Orivy

TEBG EVIG
© LEY EELE
b €LT LSO6

SGS LIEOI
| LTL TLTBI
Lo 000 ¢vSEI TSI

000 06665
0 GGy S
z 016 0OL6S!I

601 vvZLt
S 06T LOSES

S3JVNOS
NV 3N

‘84 000 68SZ6
‘T €LT LOYPL
T LyS VIS
‘8t 000 91 LS8}
'z LSY SPYS9E
T 000 " 60LTYOE
‘6 000 0i 6€ES
b &S¥ 'S
[ 016 0L6S}
6 000 LEISSH
N 08T LOSES
NOQ3384 S3AVNOS
40 $33¥930 40 WNS
€INIL € ' TINIL T '
T0H02Y T )
z .

NIHLIA-SO8
o9y
o8

NIHLIA-SD
v
J
NIHLIA-SS
v
e
NIHLIA-S
v

304N0S

LINIL

W0BLNCD

1831 - D

anNQud - 8

: Uy SW0LOV4 1D3/r8NS NIHLIA

139V S¥04LOV4

(Utw 0B PUB OG 'O $SO1 1BBH (BI0)) 8(QRL AURWWNS (YAONY) ®DUR| JRA O 8|84 | RuUy

30vdg

£8/10/60

AINONOD 808 A8 G310NANOD

(€E8/10/60 =

EA - ¥

1030r8NS N3I3IALIE

31v0 NOILV3ND) HOBVYI>I8 2114

VAONY AVA 338MHI

susqly o lrusarsn



101

666 O
162 O

‘sez 0
100 O

LES O
vL0 O

9L 0O

ALINIBVE0Ya

8

TzZe

oLS '+
692 1014

Tiv O
080 v

SveE 4

Olivy

(Uiw QL1 Pu® Opy Ot i

39vd €8/10/60

LLL LLLY
LeL T
060 6%68
61T v$80}
ELT LEOL)
000 1616601
T€E sBT6T
ESP ©90Z1
SLE 9LP6I
ivy v89TS
GLB8 OLEYS
S3¥VYNOS
NV 3N

[6S07 198K [Q10]) 8[QR) AJeWwNS (VAONY) 6DUR| JEA

8 000" 000TZ}
T S6Y G )
T 081 816L1

¥ 000 9.£88)

8
‘T L
‘T

-0

S vLOYE

000 €9€88iIT

000" 996E9T
€Sy 6907}

LE 9LPEI I

‘6 000 091} 98
b

s

WOQ3384
40 S33¥930

93InIL € ‘

A3INBNO 808

L8 OLEYS

SIYYNOS
40 wWNS

SINIL T :

JOHOOIY T ‘

A8 (G31000NOD

NIHLIA-$08
8V
po] |

NIHLIA-$D

oy
9

NIHiIA-S8
v
9
NIHLIA-S
v

308Nn0S

o

PINIL ¢

JOULNOD |

4834 - 3

dnNoyd - 8

138V S¥OLOVE LD3ININS NIHLIA

:38v S¥OLOV4

40 S18A Uy

(€E8/10/60 = 3i1VvQ NOLI1L1V3I¥D)

HONY IS 48

EA - VY

123r8NS N3I3ML38

4184

VAONY AVA 330H1

*

wnongiy » LHisiearen



102

vey ZIZT
§LZ 0 06€ ' TOE S67
vLL 0 8z6 | 8ZS 60F
€6 SPE
1000 066 0T oze L¥TL
100 0 Zey LOV 881 891 LE
1 9€ 69T
5100 Sv6 '8 96€ 60¥Z
0Lt0' 0 969 01 £9Z 0L8C
LLY YEEY
v00 0 LO6 Vi €E9 T19Y9
ALI118v80dd oILvVY $34YNOS
4 NV 3N

NN®
-

- -0 N N®

'8 ELE’
K42 14

N €e9

000"
08’
$80°

’ $L8°
114 2
SLE’

o8t
96C°
-1

rzec
o8t
[ 1% ]

9zZ9
{144}
9€EYL

14441
8orZ
oLet

01086€

w0Q3344 S3YvNOS
40 $334930 40 WNS

€InIL € ‘ zamif' e

J0HO0OIY T

NIHLIA-SO8
o8y
%

NIHLIA-$D
v
o

NIHLIA-SS
Y
]

NIHAIA-S
v

328N0%

PaIL s
0UANOD +

1834 - D
anNoNo - 8

134V SNOLOVE LOINENS NIHLIA

'

‘WY S¥01OV4

(Uiw O8 PUR 0G ‘O :@DUEIDNPUOD UINS) 8(Qe) AJswwnS (VAONY) 8Oue|JeA 4O si8A| Uy

€ 3ovd

€68/10/60

AINUND 808 A8 Q3L0NANDO

CA - V¥

12308NS NIIALIS

¢ e 8

(C8/10/80 = 3IL1VQ NOILVINI) HOUVISIY IN4

i3

VYAONY AVA 338HL

weqiy p Lipseajun



103

Hiivag

L
) .
& -
L9} 662} "84 000" S$8€ET NIHLIA-$08
€810 698 | SE9 BT 'z oLZ" LGSY oV
624 0 T0E'T ST9° 066 T 0SZ 186§ o8
L99 6¥PT o 000" yEOYY NIHLIA-$D
8100 260§ 899 ZL¥Z) ‘T ore Svere ov
. 100 0 969 v 69v 666SE T 8€6 9661 L - > .
61Z 181L ‘6 000 4E9Y9 NIHLIA-S9
285 0 9ze 0 LL6 BEET » LLE BEET sy
mm%Ao z8y 0 - 9¥S 6S¥E + 9%% " 6SPE ) s
. LLL OBLYT ‘8 000" L} ETT NIMLIA-S
zo0 0 "806 L1 SL8 8YEEYY b SL8 SYEEYY v
AL1118vE0dd ol1Lva $33vNOS w0333 ~ saavnos
4 NV3NW 40 $339930 40 wns Tl 358008
93INIL € ' samir z - ° vIMIL b 1831 - O
0H0D IV T * J0WINGD 4 dnowD - @
38V SNOLOVY LDINGNS NIHIIA
T . b €A - ¥
.
. 138V SNOLOV4 1DINBNS NIINLIE
(Uiw OLi PUR OpiI 'Ot :@DURIDNPUOD UIXS) @(QEL AJEwwnS (VAONY) SOUEB|JSA O 8)8A|Suy .

B .
AINBNO 808 A8 0310NANOD (€8/10/60 = 3iva NOILVIND) HOWVIS3IY 3714

8 39vd £8/10/60 , VAONY AVA -33MH1

wsaty » Ommaten



104

.Y
-
: 0Z0'» ‘Lz LTS 904 NIHLIA-$28
9140 SS¥ 0 LES" ) ‘€ ey s . v
¥i0°0 oty tTe 94 ‘€ 9L 08 b
LLL LT 281 " 00T NJHLIA-8D
181 °0 srL s _ S €l ‘€ zEe O v
iSL°0 SOY ‘0 Y€l '€ ‘€ cor's 9
LLLYE ‘8 198 TIE .. NINLIA-S8
6SE 'O $€6°0 816 ZE 4 818 2¢ o -
¥.0°'0 »60 » 9€E TP} ) see Tri s
i 096°90C ‘8 Sve Toe) . MINLIA-S
100°0 - yOL " ¥T _ 00%' 986" “f 00§ * 896Y v
AL1118vE0dd oItvy S33vnos n0Q3344 S3uvNos
4 NY3N 40 S33u030 40 Wns 30unos
. riniL v * cCImIi € ‘ TINIL T ¢ (Y 1 VO S i834 - O
YOHOOIV T ° TONINGD | :  4NOWs - 8

138V SNOLIVY LO3INPENS NINAIA

4 * L CA -V
30V SNOLIV4 LO30ENE NIBALDS

(S8INUIW 88 O3 O :(RI0) BJINIVISCNS) (RIUBNUOUIAUS JO JUSNSSSSSE 8300faNS) 8| Qe AJswNNS (VAONY) SOUR| JEA 4O 8)BA|Buy

AN GUEG AG VUL ARNI AV @0 WU = JAVY VALV IWUG ) PN SP S - 00

€ 39vd ze/81/60 ' . VAGONY AVA IBEMA

&4



105

N
i

N
oTL € 't €y 004 NIMLIA-820
zoy' 0 yi0° 1 TLL'e ‘¢ LIt 4 oo
S¥Z'0 oLy eor s ‘¢ 0oy 9 20
¥ ot
0%€ L L ocL 98 . MINAIA-$D
¥06 0 8810 »8€ " | ‘e . esh'y w
940°0 160 ¥ 114 °0€ ‘€ »EC 08 - ) .‘
$8S ' OF ] oLT 98¢ . NIMLIA-S8
8LE'O Lt o9vE S . [ 1.1 .
6920 V8E "} sey 9§ ‘3 sty 98 = s
zSL €9t ‘s oLL LTS NINLIA-S
100°0 o1L Sy yvE 8SLL ) e o8LL v
ALIT18v80¥d oILivy S34vNOS ®003344 S3uvnos : .
4 NYIN 40 $33w030 40 wns 22unos
eImILy ' sImILE . eMILE  °  SmMIL4 :  ASBL - D
W0HODWY 2 * 0NINGO I :  4nOwe - 8

13UV SE0LOVE ADBENS NIMAIA

4 * [ cA -V
( 3V SH0LOVY LODPEONE NADALDG

sey e
061 O} 814 :(wi10) oL::LoQ'.u LBIUBKUOU|AUS 4O JUSWESENEER S)1D08faNS) 8| Qe AJowans (VYAONY) SOuw)Jep 4O ”.g.’l

AJNUND 808 AS 0310NANODJ LCY/ VI /B0 ® SLAPU NULATSGY) NIBYEDIE 51

8  39vd z9/81 /60 _ d VAGNY AVA 3BUNMS .

wnyv p



106

180"
Tyt

755

€1z’
- EEb

(Yo o

ALITIBYB0Yd

€

[ X o)

o]

S6v°'C
1L6° ¢

LL9'O
10L°8

66L° |
EEL'Z

OorO ' 6v

OIivy

€8/84 /90

ETS
LS’
21

0P
aUT’
(14N

68E "’
0oL’
#90°

9%€’
006 " 99

S33YNOS
NV3N

rINIL ¥

00 MO0 OO0

'

oM~

--a OO~

-0

%0Q3394
40 $33w030

€3MIL ¢ *

AN

TMIL T

0H0OTY T

NIMAIA-8D8
v
x

NIMLIIA-3D
)
2
NIUIA-SE'
™
]
NIMLIA-S
 J

AN

’

3} ¥ S S 1831
4NOWe

-9
-9

Dy

3NV SNOLDVY LOBDPENE NIMIIA

UV SNOLIV4 LOBPENS NIBALDS .

-V

(s8N
88 03 0:(QI0) ®uNIVIGCWE] | BIUSNUCUIAUS Ul BBUBYD B U0, SJi1S8p 8100fQNS) 81qe) >s¢_ll:n {VADNY) ®3uB} J8A 40 884 0uy

VACNY AVA BB

_&'UNQaA~nn



107

8L6°

Lig’
ToO "

8LE”’
9€8

100"

(o]

ALI18vE0¥d

061 03 811:(Q10) SINIBIBCWS] |VIUBWUOJIIAUS U} BBURYD ¥ JO, 8J4}S8D

39vd

008
»90°

bLE®
Lyt

31
90"

ro8’

ts

Olivy

F)

\

€8/81 /90

S94 -
110°
LiE’
LLE®
‘LY
9L’
VEO®

140
99’

-00 00O

00O

o~

S€E}

$3uvnos
NY3IN

8INIL ¥

4 - ery”
S6c”
zeo*

oo

g6t
37 N

8€0°
t 73N
s€0°

-0 oM~

32 00®e wO® OOw
o

3

L 214 N

. w0Q33u4 S3uvNOS
40 $334930 40 wnS

LML € . oamIL T .
, 0H0DY Z .

IHLNOD |

NIHLIA-SO®
ouv
o |

NIH1IA-SD

NIMLIA-S

SIMIL L : iSAL - D
oncw® -8 /

UV SE0LIVE LOINANS NIMLIA

(I er - v
13UV SNOLOYS LOIPENS NIIALIS

. (smammipw

s3doef{qns) esiqel Asewmns Acxnzc. S3UB| JEA JO B84 ouy

VAONY AVA 33WML

gy »



108

€9§
100"

(11
11

900"

oo

00

(o]

ALI19ve0dd

14 1

€Z9°0

669 0

166

14

SLy’
90§ -
96Z "
.14 N

LEY’
€66

LSL’
€E6 "’
*Z0°

16€°
881 0%

$33vYNOS
NY3H

vINIL v

OO Ow™oO

-~

14

[ IR |

-0 Ll o N

-®

NOO33Y 4
40 $33¥930

€INIL €

L8’
s’
888 -

ces’
TIE"
8se’

L8
€Ees’
1 £+

LIS’
88l "

SIAUVYNOS
40 WNS

6t
oS

——

taniL ¢

JOHOOIY T *

NIHLIA-SOQ
- omvY
o8

NIHLIA-SD
ov
)
NIMHLIA-S8
a8y
8
NIMLIA-S
v

DuN0S

tINIL

JOUINDD

134V SUOLOVE LJANANS NIHLIA

(R

:3uY S8O19V4 123r8Ns NIFALIE

(8®3nUiw 88 O3 O :(D10) 140,;mOD (RWIBUL APOQ ;O uojidedded) eiqey >Lus!:w.aq>oz<v SOUR| JEA JO S|SA|vuy

€

39vd

)

T8/ET/60

4841 - D

dNoud - 8

EA - ¥

VAONY AVA 33uM1

nIRiV o Lmaaren



109

960
ere O oty O 0L0'0
Lic O TET ttL o

§8L°0
60 O e et
100 0O €10 LT 969 0O

ces 't
06 O €9 Mt ¢
999 O 08s O €06 4 -

8v0 O}
800 O 008 T} IES 6Z)

ALIV1@ve0ud Olivy S38VNOS
c 4 NV IN
»
-
SIniL ¥

(8®3NUIW O61 O3 BI I

0vd

te/cz/80

S o~

-0 oM~

-0

NOQ3384 -

40 S$334930

) LINIL €

AINNNG 908 AS G3L1DONANOD

113 A1)
o1z'o
-1 T 4
9v9° 0T
1EQ°9
896819
SEC'ET
9T €
€08}

8€y 08
LE9 6T}

S3uvNOS
40 WNS

93INIL

I0HOD WY

z

NIH1IA-S28
o8vY
29

NIH1IA-S$J
ov
5
NIHLIA-S®
o
; L
NIHLIA-S
~ v

08N0S

SINIL b ¢

TJOUINOD | ¢

18314 - 2

dnoyo - 89

.“.wcd S¥O01OV4 103NENS NIHLIA

n i H

_:3¥v S¥O1DV4

(210) 140,M0D |PWJIOY) APOQ B U0 |IdEDUed) 9 1Qe) AsewmnS (VAONY) BDUR|JBA O SiS8A|esuy

(T8/€2/80 = 31va NOILVIUD) HOUVISIH

EA - V¥

153r8nS N3IIAL3E

4
VAONY AVA 338HL

iy p Liearsn



110

669 0 L 6.8 8 NIHLIA-S28
¥.L00 TR $08 | ‘€ Biv'S Y -
LEY O 8€6 0 »$9 0 € z96" | o8
86L O L s 1L NIHLIA-SD
€890 €08 0 oY 0 € roT 4 ov
100 O 194 ' C) »oL 6 € €i1 62 2
£Z6°¢ ‘8 YoL ZT " NIMLIA-SS
8s€ O LES O voE ¢ 4 ve€'T : v
€1L 0 vl 0 »9€ O 4 »9€°'0 e .
6v9 | ‘8 R NIHLIA-S
- 1000 09 »Z £0S ' OF ) €08 'OF v
AL1118vE0Yd or1vy SI4VNOS »0a33y 4 S3uvVNOS
4 NY N 40 $33u93Q 40 Wns 10uN0S
vIwiL v : €3amiL € : zimiL ¢ . bINIL L : 1S31 - 2
YHOOIV T ' JOMINGD 1 dNO¥D - 8

13UV SUOLOVE LIOIPENS NIWLIA

4 ¢ b EA - ¥
‘3Yv S¥OLOVY LO3NPWNS NIBAML3E

(S®1NUIW B8 03 O (PIO) 1JO,WOD (BWJIBUL PURY O U0 1deDI8d) #|QEL AJemmnS (VAONY) 8OUB|JBA JO S|SA|BUY

’

AINNNO 908 A9 CG3ILONONGD (TO/ET/60 = I1VQ NOILYIND) HOUVISIY ER)E]

€ 39vd te/ct/680 i VAONY AVA 338HL

\

v

‘negly P Aissearen



11

_ © 888°0 LT L98° G} NIMLIM-SO8
t8z o 6€€ " | L8L°0 € 19€°C . oav
0z8'0 80€ 0 1840 '€ Tys'0 o8
: 909°0 LT 0SE " 91 NIHLIA-SO
T6T 0 60€ | 6L’ 0 - ‘€ LLE'T ov -
1000 €€8 0O _ LL9 81 ‘€ v10° 98 . b
96L € ] JE- T £ NIH1IA-SS
LLO'O 166 € TSt 'St b TG1'SH ay
Sy 0 6€9°0 121484 .. 144 484 8
N ovy ¥ ‘6 noor NIHLiIM-S
+00 0 L ze 108 Ty 4 108° Tyl v
>»~4~m<mowm/ olivy S3¥vNos ®0Q33v4 S34vYNOS A
4 . NV 3N 40 $33¥930 40 mwNS 308N0S
i N
83WIL ¥ ) L3WIL € ) 93IMIL T ) SINIL 4+ ¢ 1831 - O
J0HOOIVY T ‘ 0MANOT b dNO¥O - 8

{3dY S¥OLOVE LI3MBNS NIHLIM

T ‘ b EA -V
:3¥V SBOLOV4 123r8NS NIIAL3E

(S93NnUIW 064 O} Big :(PID) 1J4OJWOD [BWJBY) PUBY 4O UO|IdEDUSd) B(QBL AJswwnS (YADNY) SOUR) JEA JO Si8A|BuY

AINBND Sn/»n Q3 12NONO0D (TB/ET/60 = 41VU NUILYIBY) HOUVIdID FRTE)

] 3ovd © Z8/€T/60 . . VAONY AVA 238H1

iy o0 fipsisaren



112

8EY
LOE

1 00
[ o]

re9
096

€00

AlLlI8vE8Odd

An.vDC.# #8 ©1 O

o -m

€

o}

6sv O
vE6 O 6Zv O
v9Z | 08s O
_ 96% O
10T 9L 0or9 6
tZo ¢ [¥el- BN
L8z |
viZ O 9Lt O
€00 0 €00 O
tog v
TOL 91 o0T 18
Olivy S3AVYNOS
4 NV 3N
PINIL P

(®10) 1404WOD (FWUBY) - 188y 4O UD, 108D UBY) Qe[ AJswwNS (YADNY) BDUR) JEBA JO 8} SA|BUY

I9vd te/et/60

wn0a33d4
40 S33¥930

€EINIL €.

i

96€ 'z} NIH1IA-SOy
98z | o8v
Y7 o8
960 91 NIMLIAZSD
658 9v ov
Yor s ) s
- £
(88 b1 NIH1IA-S@ ]
9.2 0 av 3
€000 Y 5
. 2
veL EY NIHLIA-S
00z 19 v m
$34vNOS
10 WNs 353n0S
t ZImili T * tINIL b 1831 - 2,
0HODY T * 1081NOD | dnous - @

AININD 808 A8 JGILONANGD

138V SUOLOVI LOIPENS NIHLIIM

z ' « b : EA -V

‘38V SHOLDV4 1D3PENS N3IIAL3E

(CW/LC/DV = 3LVU NWILVIGY ) NuavIdaa u.mr

L4
. VAONY AVA 33aHL



113

869 O
A

60t ©
100 0

v6E O
Tis O

100 O

A111]18v808d

(S®INUIw 064

oy 84

(8,0)

39vd

18y
€19

96¢
LEY

108
[ 449

66

Lz

Olivy

4

140 4WOD |(PWIBY

z8/€2/60

114
(R4
182
€SE
Evy
6v0

166
it
LeS

(472
vig

S3¥vYNOS
NY 3N

83NIL ¥ '

106,

fO0O0 OO0
(o] o]

-

b 6
| 8€ b

N003384
40 $S33¥930

L3IMIL €

£E9E ' T)
99 O
rr8 O

EES ' 6
OtEE "’
8vi 6

-

LIE ¥
pLT )
Lys O

L9L° S}
#Z8 1 8E

S3AVYNOS
40 WNS

93INIL T

0HODY T

NIHLIA-SO8
ol-1
o8

NIHL1IA-SO

v

P

NIHLIA-S8

-« av

8
NIHLIA-S
v

308N0S

’

S3INIL 1831 - D

F08ANOD ) dNoAd - 8

F38Y SYO0LIVY 1D03MBNS NIHLIIA

3 : EA - ¥V

‘3Y¥Y SHOLOV4 1D3NMBNS N33IALIE

40 UCI1d8DUBY ) B(QV| ALJBWWNS (YAONVY) ®OUB| JBA 4O &) 8BA|euy

VAONY AVA 33¥HIL

By P LNmasatun



114

88€ O e €8y Ol NIAHLIA-S08
o8+ © bGL 089 0 € 6€0°C o8V
€€9 © 08S 0O §2Z 0 € 9,90 o8
. 8585 O e €80 G| NIHiIA-S$D
L8O O ZEY ¢ 65€C € 9.0 ¥ ov
100 O ZZL S ’ €8L 8 € 8vE 9 2
GEE 6 L1021 NIMLIM-S8
€€ 0 6€9 i 884 ¢ ) ‘ ‘884 2 1
0LE O 068 0 884 | 881 ) 8 .
GEE T 6 L0 18 NIH1IA-S
100 O 6y 12 884 05 ' 884 0§ v .
A11118v8084 0livy S 3¥VNOS _ W0Q3344 SINYNOS
4 NVIN 410 $33¥930 410 WNns 10un0S
vIWIL v ' €IWIL € ) ZINIL T ' PINIL 4 : 483L - D
T0H02Y T ‘' OULINOD dnoud - 8
. {3YY SHOLOVA LDIr8NS NIHLIM
z ' (S EA -V
‘3¥VY SHOLIV4 LD3MreNS N3IIML38
™~
(S®INUIwWw g8 ©OF C (#10) 1JO3WOD (RWIPY) 8DRy ;0 UO|IICEDUBd) B QR ALRWWNS (VYADNY) ODUR| JBA*,0 6| 8A|BUY
L] -

AININD 808 A8 03100ONOD (C¥/EC/BU = 24VU NULLYIOU) RuGYIadU 218

€ 39vd t8/€2/60 - VAONY AVA 338HL

UV ;e Ausale)



115

1TE'O Lz 6L9°8 NIHL1IM-SO8
L89°0 g6v O 094 O ‘€ [o7-] e oy
965 0 6€9 O S0 O ‘€ 9190 o8
orZ 0 Le 8Ly’ 9 NIHLIA-SD
OEE 'O LB | L8 O '€ Nuo.o el
1000 8SL 'Z9 090 &I € o8l S¥ b
vEL € 6 [ (0T A 1/ NIHLIA-SS
ESE O LtS6 0 000 ¢ ‘ 000 € oy
6€8 O $v0 O LEL 'O N} LEV 'O ]
vEL S 6 r09 16 NIHLIA-S
ZO0 0 zZ9 6} 60S Zhi b 60S Tt} v
AL1118v80yd Olivy S3AVYNOS WOG33d4 S33vNOS
3 NV3W 40 S33¥930 40 wWNS 108N0S
8INIL ¥ LIWIL € ’ 93mIL T : SINIL
&
T0H02Y 2 ‘' 084ANOD
4 ) ’
-4V SMOLDVI
($83NUIW 064 O} Bi4 (410) 140;WOD |(RWJBYY 8D ;0 UO|ITEDUIBY) 8(QR) AUBWENS (VAONY) 8OUB| JBA O S|SA|RuUY

8

39vd

t8/€t/60

A3N3ND 808 A8 Q310NANOD

1831 - D

anoud - 8

‘MY SYOLOVA L1DO3INENS NIMLIIA

EA - V¥

LI3M8NS NIIALIS

(TR/ET/80 = 31vQ NOILVIAD) HOWVISIN: 3114

VAONY AVA 33uML

weqiv P Lirssearen



116

YR Lz vy i€ NIHLIA-$28
986 O 80 0 960 0 € 291 'O oY
166 0 $€0 O 190 0 € zZ1 0 28
8294 Lz sve cv NIHLIA-$D
T 826 0 ois | € VES ¥ . oy
~ 00 62 ¥ oz6 9 £ 85L 0z 5
60L v 8 yOI €V NIHLIA-S@
€9L° 0 L1600 9y O b »9y 'O t 14
622 0 £99 | v96 L ) ves L 9
K €2z 01 6 y00 26 NIHLIA-S
vSL O ¥OI 0 v90 | " v90 | v
A11718vE0Yd 0livy S3¥VNOS w0033 4 $38vNoS
4 NYIW 40 $33u930 40 wns 3%un0S
vIWIL ¥ . CINIL € © zamIL t . VIMIL L ¢ 4831 - D
0HODWY T © J0MINGD | ¢ d4NO¥D - 8

‘34Y SHOLIVY LDIFWNS NIHLIA

14 ) b €A - V¥

‘3MY S¥0LOVE 1O3MPENS N3IIALIE

(883nujw 88 O3 O (610) 1404w0D81Q 40 Buiivd 68308f{ANS) 8(Qe| AuswanS (YAONY) ODUR| JBA JO 8)8A|BuUy

AINSIR) WUE AY ULJARINUY LW/ /00 = 30U NULLYIGAYD) NMUGYIYSE 1,3

€ 39vd z8/€Z/60 . ’ VAONY AVA 338Mi

amgy P Lnessansn



117

bLV
[o] % 2%

[0 o}
LtO

669
t€0"

LE®'

AL1718Y80dd

($®INUIwW 061 O3 81

(o]

108
966

14 1 3
L8S

11
-1

&90°

[

(]

Olivy

4

te/cz/60

o ¥ 4
86L €
101 't

99€ 'z
9€E S
Loy 8

619 °¢€
9.8 O
11 1 24

96€ OZ
808 O

SI¥YNOS
NV I

eINIL v

--o

NO0Q33u4
40 S33uD30

LIWIL €

”"e’
$6¢t "’

8L8°
L00°
Ty’

€S’
752
11

e

4 ]
14
14
4 4

‘€84
808

o

S3uvnos
40 Wns

) MIMIL T

I0H0J Y

AINOIIV wUEe AB L R A

A/ wwy vw

z

NIHLIA-308
oY
o8

f

NIHLIIA-SD
oV
b}
NIHLIA-S9
ey
]
NIHLIA-S
v

un0s

¥ ) O S 1831 - D
JOULNOD | anowd - 8

‘3UY SNOLOV4 LOINENS NIMLIA

[ S CA - V¥

WV SN0LOVE LJ3PENS NIBALIG

((Bi0) 140w00813 40 Bujres syd8f{qQns) 81qQe) AJswmsns (VAONY) 8Du®R| JBA O 8)8A|eUY

BAVW WA M I GwE ) s w e e - -

VYAONY AVA 338M1

’ 1

negly p Lessearen



118

8S€ 'O
088 O

124 M
8000

oL
tee

(el o)

\ %€L 0

AlL118v80yd

X4
€T’ o0

868 O
SE0

8T 't

1210

Olivy

24 N
£ 1% N
+9€°

Q-
Lo ]

o€ -
t 73 N
1412

"n o

§8L°
90T
141 0

- L o B

™~ Y e

SCS v
Lys' O

-

S3¥vNOS NoQ3384
NV3IN 40 S330030

ramiL v ) EINIL €

EEL EY
[ 14 A8 ]
904
L18°0¢C
To'¢t
[ 3% 1)
L90 ST
0T
141 21

LIS OV
L98°0

S3vNOS
40 wNS

T ¢t
M0H0OIY T

C) 9T (D) ®uNIBISdwS] |RIUBMUIOJ|LAUS U} SBBUERUD ;0 JuswsSesse 8108(QnS) 8 (QE) Alswens

[ avvoe

I~

Le/ LU OV

NIMLIA-SO8
onv

o8 —

NIHLiIA-$D
: v
d
NIMLIIA-SS
Y
9
NIHLIA-S
v

320n0%

X 1PN 1834 - O

F0ULINOGD anowe - §

‘MY SWO0LOVY LOENS NIMLIA

L I CA - V¥
13UV SNOLOVE LDOANPENS NIALIG

(se3ynu)w O

(VADNY) 83U 8A 4O 8)8A|BUyY

WINMET NEEY Sl

nnyy » Omsaren



119

eze | Lz
$Z9°0 N o €
9890 68y 0 t9e 0 €
. Tee’s Lt
zez 0 ove 4 $59 Z €
100°'0 086 1L L98 P ‘€
LEE's 6
0sL°0 901 0 9.5 0 )
1960 900 0 1€0°0 )
. €TL € 8
€¥0°0 ves s v9s O )
ALI19VEO0¥d orivy S34VN0S WOa3 384
o 4 NV 3N 40 $334930
eImiL v ‘ LIl €

990 TS
Ter'e
| 1 1
Tis'cs
$96°L
109 STy
LEO @Y
9.8°0
1EO'O

»0S ' €E
796 'OT

S3UvN0s
40 WNS

aMIL T
WOHODIY T

NIHLIA-S$08
a8y
o8

NIHLIA-SD
v
0
NIHLIA-SS
v
8
NIH1IA-S
v

30un0s

SINIL L 1831 - D
JONLINOD ¢ ¢ dNouy - 8

13UV S¥0LOVE LI3NPONS NIHLIIA

| I EA - V¥
‘34Y S¥OLIVE LOINPBNS NIIALIE

(seinuju 084 03

i1 (UZ0) SUNIVIGOWS] |[RIUSWUOJ|IAUD U} SSBUBUD 4O LUBWSSESSS 8108/QNS) 9.QEL AJSWNNS (VADNY) SOURIJBA O 8)8A | Puy

SIS I W N M At N S

] I0Vd Tte/cz/00

AWw) ww ww

GAVW IV LV BN ) IIWET LD A - 18

VAONY AVA 33¥ML

nsiy o Aisivarun



120

€L0°0
899°0

¢ 0980
100°0

TIS”
194

(o e

0€s 0

ALIT19VE0Yd

9682
$Z§°0

16T°0
(o] 2- B4 1-]

99 'O
1 4

14 o]

OIlvY

§81 °CS
Sy SEL
98¢ LT

9 08
LTL T
T80 rBYSBC
TTT LyE
TES 194
SOL 118

089 G118
LTL LyE

S3AYNOS
NV3IN

rINIL ¥

--o

-0

w0033y84
30 S334930

€INIL €

000 * 80P}
y9€ " 90F
(1T

SLE LOEY
zei "ec
oSz teves

000 STIE
TES 19}
SOL 118

ST IYEL
LTL LYE

S3¥VYNOS
40 wnS

TINIL T

JOHODIY T

4]

N

NIHLIA-SO9
o8y
o8

NIHLIA-SD
v
b

NIHLIA-S8
av B
|

NIHLIA-S

angiy p Lnewaren

v

308n0S

PIMILL 1S31 - 3 -
YOUINGD L :  dNOu® - 8

‘34vY S¥OLOV4 hwwﬁnam NIMLIA

b EA -V
$34Y SMOLIVY 103MGNS NIIALIEG

(8®inuim g8 O3 ST :(QZO) Wil PESUE(S ;O JUGWSSISSE 8108[{QNS) 81QE) AUsWENS (VAONY) 8JUR| JEA JO 8| SA|Buy

-

€ 39vd

te/ct /80

A3INNND 908

A8 G310NANOD

(Z8/ET/60 = 31vQ NOI1VIY¥I) HOUVISIY

314
VAONY AVA 338HL



121

e’
11

$96°
100"

5% N
OES -

€96

AlLl118ve0oud

(s®inujw 061 O3 BI1

)

-

-~

0

8i4°0
orL i

€06 ' 68S

190°0
LTy O

00’0

Olivy

141 N
LLE
Ly

121
LtTL-
"EYOLSI

0S¢

11N
‘89 -
LT’

114

688’
‘€

80r

eS|
8
NnT
114
14

| 80}
1414

L1

S3uvNOS
NV3IN

83NIL ¥

MO~
~

-

'8
b

NOQ33Y 4
40 $33¥930

LIN]IL €

000" 8oy
Tee 9%

ter are
000" 8169

(4 1 >

OST IEIESY
000" vELS
SSr ' 89

ELT T

000 0TTEL
¢ | A

SIuvNOS
40 wns

MIMIL T
I0H0DIWY T

((QZO) Swil PESdE(® 4O JUGWSSESSE B3108({QNS) 81QE) AJEwWsnNS (VAONY) 8OUB|JBA

)
Yoo

R 39v4 t8/€2/80
s

E

AINSND 808

A8 0310NANOD

NIHIIA-$O8
: Ny
o8

NIHLIA-SO
v
o}
NIHLIA-S8
L A4
9
NIMLIA-S
v

DWNOS

aSMIL ¢
TONINGD |

is3 - o
nowo - 8

‘3MV SNOLDVI L1D31°ENS NIMLIA

) .
:38v SwoLOV4

40 S1sA{Buy

.

€A - V¥
12308NS NIIALIS

(TE/ET/60 = 3I1vQ NOILVIND) HOUVISIN N4

VAONY AVA 134ML

neqly p LHmsearen



122

Appendix 6.

Results Tables.
Heart Rate

Oxygen Uptake
Respiratory Quotient
Skin Temperature
Rectal Temperature

Mean Body Temperature

)



Results Table
(Warm Temperature)
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Time of Heart Rate (beats/min)
Measurement BAL
(min) Control Alcohol (mg/100m1)
0 61.6 (4.6) 67.2 (4.0) 0.0
10 112.4  (9.2) 111.2  (6.2)
20 117.0 (9.5) 115.2  (6.3)
30 68.4 (5.6) 68.0 (5.9)
40 120.2 (9.1) 119.2 (8.6)
50 121.6 (8.7) 120.2 (8.7) 25.4
60 71.2 (7.2) 77.4 (10.8)
70 124.0 (12.0) 127.4 (9.4)
80 127.0 (12.0) _132.4 (3.3) 42.6
90 71.6 (7.8) 79.0 (14.8)
100 128.2 (12.5)  132.4 (10.9)
110 134.8 (11.6) 137.0 (10.7) % 62.4
120 77.0 (5.7) 80.2 (6.5)
130 132.6 (10.3) 136.8 (9.7)
140 139.0 (9.4) 143.0 (9.1) 81.8
150 79.0 (6.8) 87.2+ (5.0)
160 141.0 (10.1) 141.4 (9.6)
170 144.0 (9.7) 148.8 (10.4) 74.4
180 83.2 (4.1) 90.8+ (6.6)
190 71.6 (4.5) 86.0%(10.1) 66.0
Note: The values represent the mean for all subjects (n=5)

and the numbers in the brackets represent the
Standard Deviation.

= - Signifies that the value was statistica]ly (PSO_.OS)}
different from control. ‘



Results Table
(Cold Temperature)
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Time of Heart Rate (beats/min)
Measurement BAL
(min) Control Alcohol (mg/100m1)

0 68.7 (6.5) 66.3 (4.4) 0.0
10 121.0 (13.1) 114.8 (14.9)

20 116.7 (10.9) 114.5 (13.2)

30 68.8 (11.6) 73.7 (8.1)

40 116.8 (12.4) 115.8 (8.5)

50 115.2 (11.2) 116.8 (10.0) 25.0
60 68.8 (7.6) 71.3 (9.6)

70 117.0 (12.2) 117.8 (9.9)

80 119.0 (13.3) 118.5 (9.2)° | 43.3
90 69.2 (7.6) 75.5 (8.1)

100 118.3 (12.2) 120.8 (8.9)

110 118.3 (15.1) 122.5 (11.6) 63.3

120 72.2 (8.3) 73.3 (7.1)

130 120.2 (16.3) 123.2 (A2.8)‘

140 122.0 (19.3) 124.8 (13.6) 82.8

150 70.5 (10.2) 75.8 (6.7)

160 121.7 (19.2) 128.0 (15.1)

170 123.3 (19.6) 130.7+(14.5) 71.3

180 71.0 (6.6) 73.3 (9.3)

190 67.0 (6.4) 72.0 (10.6) 63.7

Note: The values represent the mean for all subjects (n=6)

and the numbers in the brackets represent the:
Standard Deviation.

* - Signifies that the value was stat1stically (P<0.05)
different from control.



Results Table
(Warm Temperature)
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Time of Oxygen Uptake (V02)(mlekg 'emin-')
Measurement BAL
(min) Control Alcohol (mg/100m1)
0 3.8 (1.5) 4.2 (2.1) 0.0
10 27.6 (1.1) 27.8 (1.2)
20 30.0 (0.9) 29.7 (1.4)
30 8.1 (0.6) 8.5 (1.9)
40 32.7 (2.2) 32.4 (1.7)
50 32.8 (2.8) 32.0 (1.5) 25.4
60 8.7 (1.6) 8.4 (1.1)
70 32.1 (3.4) 32.7 (0.9)
80 0 33.7 (2.8) 33.1 (1.9) 42 .6
90 6.0 (1.4) 8.3*(0.9)
100 29.0 (2.0} 32.6 }2.0)
110 28.8 (2.1) 32.8+(2.0) 62.4
120 7.4 (2.0) 9.4%(2.0)
130 29.1 (1.9) 32.5 (2.1).
140 29.3 (2.1) 31.6 (1.7) 81.8
150 7.1 (1.1) 8.9 (1.4)
160 28.1 (1.7) 32.2 (2.5)
170 29.4 (1.8) 32.7 (2.5) 74.4
. 180 7.1 (1.6) 8.4 (1.5) :
180 7.2 (1.3) 7.9 (0.8) 66.0
Note: The values represent the mean for all subjects (n=5)

and the numbers in the brackets represent the

Standard Deviation.

= - Signifies that the value was statistically (P<0.05)
different from control.



A

and the numbers in the brackets represent the
Standard Deviation.

-',' * - Signifies that' the value was statistically (Ps0.05)
different from control.

126
Results Table
. (Cold Temperature)
Time of Oxygen Uptake (V0O2) (mIOKg"momin ')
Measurement BAL
(min) Control Alcohol (mg/100m1)}
0 5.2 (3.3) 7.3 (2.8) 0.0
10 29.2 (3.5) 29.2 (3.1)
20 30.8 (3.0! 30.2 (3.2
30 6.9 (2.7) 8.2 (2.4)
40 33.0 (4.0) 32.3 (3.7)
50 33.0 (4.1) 33_4. (4.7) 25.0
60 7.7 (3.2) | 9.1 (2.6)
70 32.6 (5.5) 34 8+ (4.8),
80 32.7 (4.1) 34.5 (4.4) 43.3
90 7.7 (2.4) 9.9 (2.1) ‘
100 31.4 (4.3) 33.6 (3.8)
110 31.6 (4.0) 32.7 (4.2) 63.3
120 7.5 (1.8) 6.1 (2.5)‘ '§3{
130 28.7 (4.4) 25.6 (10.2)
140 28.4 (4.9) 27.9 (5.3} 82.8
150 5.8 (2.2) 7.3 (2.2)
160 28.5 (5.3) 28.4 (5.8)
ﬁ 170 28.5 (5.4) 29.2 (6.4') 71.3
" 180 5.8 (2.5) 6.7 (2.3)
190 6.1 (2.6 7.2 (2.2) 63.7
L
Qg;g: The values represent the mesh for all subjects (n=6)



Results Table
{Warm Temperature)

Time of Respiratory Quotient (RQ)
Measurement BAL
(min) Control Alcohol (mg/ 100m1 "
0 0.14 (0.07) 0.17 (0.11) 0.0
10 0.88 (0.09) 0.96 (0.05)
20 0.89 (0.08) 0.91 (0.06"
30 0.57 (0.10) 0.58 (0.13)
40 0.82 (0.08) 0.84 (0.05)
50 0.82 (0.09) 0.83 (0.06" 25 .4
60 0.55 (0.15) 0.44 (0.12)
70 0.78 (0.12) 0.81 (0.05)
80 0.81 (0.10) 0.83 (0.04) 42 .6
90 0.41 (0.25) 0.44.(0,17)
100 0.89 (0.05) 0.79 (0.06)
110 0.92 (0.08) 0.79=(0.06) 62.4
120 0.63 (0.15) 0.60 (0.15)
130 0.90 (0.08) 0.75+(0.08)
140 0.91 (0.07) 0.82 (0.06) « 81.8
150 0.64 (0.04) 0.55 (0.05)
160 0.89 (0.06) 0.80 (0.09)
170 0.91 (0.06) 0.82 (0.09) 74 .4
180 0.63 (0.04) 0.52 (0.07)
190 0.65 (0.0Bf 0.53=(0.10) 66.0
Note: The values represent the mean for all subjects (n=5)

and the numbers in the brackets represent the
Standard Deviation.

¥

* - Signifies that the value was statistically (Ps0.05)
different from control.



Results Table

{Cold Temperature!
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Time of Respiratory Quotient (RQ)
Measurement BAL
(min) Control Alcohol tmg/ 100m1!
0 0.34 (0. 17 b.64 (0.32" 0.0
10 0.97 t0. 13 0.99 (0.14"
- 20 0.90 (0 14 0.83 «C.1b6!
30 0.57 10.15" 0.67 10 11
40 0. 82 '0.14: 0.86 i0.17)
50 C 81 10 131 0.83 t0.17 2.0
60 0.57 i0.12} 0.62 10.15!
70 0.82 (0.12 0.80 (0.16)
80 0.81 (0.13) 0.78 (0.17) 43.3
90 0.53 0.8 0.62 (0.19)
100 0.82 10.10) 0.81 10.14)
110 0.83 (0.08" 0.84 (0.13) 63.3
120 0.72 (0.17) 0.67 (0.10)
130 0.89 (0.10) 0.92 (0.14)
140 0.91 (0.11) 0.94 (0.19} 82.8
150 0.68 (0.16) 0.75 (0.22)
160 0.89 (0.13) 0.93 (0.20)
170 0.89 (0.12) 0.94 (0.22) 71.3
180 0.66 (0.10) 0.76 (0.22)
190 0.65 (0.13) 0.68 (0.21) 63.7
Note: The values represent the mean for all subjects (n=z6)

and the numbers in the brackets represent the
Standard Deviation.

= - Signifies that the value was statistically (Ps0.05)
different from control.



Results Table
(Wwarm Temperature!'
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Time of Skin Temperature (°C!
Measurement BAL
(fmin) Control Alcohol (mg/100m1
0 33.9 (0.63) 3.0 (0.69 0.0
10 35.7 (0.3 3.5 (0.65"
2C 36.0 (0.49: 35.8 10.48"
30 ‘35.2 (0.69 34.4 (1,08
4aC 35.8 (0.61) 3.3 (0.88)
50 35.8 (0.59) 35.3 (1.03» 25 .4
60 35.0 (0.52) 34.6 (0.84)
70 35.3 t0.88) 35.3 (0.69)
80 35.7 (0.32) 3.3 (0.68) 42 .6
90 34.9 (0.62) 3.6 (1.31)
100 35.6 (0.43) 35.0 (1.01)
110 35.6 (0.67) 35.2 (0.73) 62.4
120 34.8 (0.51) 34.4 (0.98)
130 35:3 (0.53) 34.9 (1.00)
140 35.6 (0.60) 35.3=(0.80) 81.8
150 34.6 (1.10) 34.4 (1.15)
160 35.1 (0.89) 35.0 (0.97)
170 35.3 (1.07) 35.3 (0.86) 74.4
180 34.8 (0.95) 34.5 (0.66)
190 34.0 (1.10) 33.8 (0.80) 66.0
SR
Note: The values represent the mean for all subjects (n=5)

and the numbers in the brackets represent the
Standard Deviation.

» - Signifies that the value was statistically (PsO 05)
different from control.



Results Table
(Cold Temperature)
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Time of Skin Temperature (°C)
Measurement BAL
(min) Control Alcohol {mg/100m1}
N
0 31.7 (0.66) 31.3 (0.58) 0.0
10 31.9 (0.73) 31.5 (0.92)
20 32.3 (0.98) 32.0 (1.33)
30 31,1 t1.21) 30,17 (117
40 31.2 (1. 11) 30.5 (1.09!
50 31.9 (1.33) 31.0%(1.50) 25.0
60 30.3 (1.37) 29.7+(1.08)
70 30.3 (1.37) 30.1=(1.23)
80 31.4 (1.32) 30.7=(1.36) 43 .3
80 29.7 (1.85) 29.5=(1.16)
100 30.3 (1.21) 30.0 (1.19)
110 31.0 (1.36) 30.4 (1.26) 63.3
120 29.5 (2.01) 29.3 (1.31)
130 29.9 (1.60) 29.7 (1.55)
140 31.1 (1.43) 30.5+(1.60) 82.8
150 29.7 (1.79) 29.4 (1.58)
160 30.2 (1.26) 29.9 (1.54)
170 31.0 (1.32) 30.6 (1.68) 71.3
180 30.1 (1.43) 29.4 (1.65)
190 29.0 (1.91) 28.5 (1.88) 63.7
Note: The values represent the mean for all subjects (n=6)

and the numbers in the brackets represent the
Standard Deviation.

*« - Signifies that the value was statistically (Ps0.05)
different from control.



Results Table
(Warm Temperature)
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Time of Rectal Temperature (°C)
Measurement BAL
(min) Control Alcohol {mg/100m1}
0 37.2 (0.29) 37.2 (0.31) 0.0

10 37.4 (0.38) 37.5 (0.37)

20 37.5 (0.43) 37.7 (0.37)

30 37.5 (0.45) 37.7 (0.37)

40 37.6 (0.50) 37.8 (0.37)

50 37.8 (0.44) 37.9 (0.37) 25.4

60 37.7 (0.58) 37.8 (0.28)

70 37.7 (0.54) 37.9 (0.36)

80 37.8 (0.49) 38.0 (0.38) 42.6

90 37.6 (0.50) 37.9 (0.32)

100 37.8 (0.48) 37.9 (0.45)

110 37.8 (0.44) 38.0 (0.37) 62.4
120 37.7 (0.47) 37.8 (0.30)

130 37.8 (0.45) 37.8 (0.37)

140 37.9 (0.43) 37.9 (0.37) 81.8
150 37.8 (0.48) 37.5+(0.49)

160 37.9 (0.43) 37.8 (0.38)

170 38.0 (0.38) 37.8+(0.48) 74.4
180 37.9 (0.46) 37.7 (0.39) |
190 37.7 (0.45) 37.4+(0.51) 66.0

Note The values represent the mean for all subjects (n=5)

and the numbers in the brackets represent the
Standard Deviation. '

* - Signifies that the value was statistically (Ps0.05)
different from control.
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Time of Rectal Temperature (°C)
Measurement BAL
(min) Control Alcohol (mg/100m1)
0 37.2 (0.20) 37.1 (0.17) 0.0
10 37.4 (0.28) 37.3 (0.26)
20 37.5 (0.35) 37.4 (0.27)
30 37.5 (0.41) 37.4 (0.28)
40 37.5 (0.42) 37.5 (0.27)
50 37.7 (0.37) 37.4 (0.39) 25.0
60 37.4 (0.42) 37.%5 (0.33)
70 37.5 (0.32) 37.4 (0.45)
80 37.6 (0.28) 37.5 (0.46) 43.3
90 37.5 (0.31) 37.4 (0.42)
100 37.5 (0.32) 37.3+(0.34)
110 37.6 (0.32) 37.4%(0.36) \\//£3.3
120 | 37.5 (0.37) 37.3+(0.43)
130 j 37.4 (0.30) 37.2+(0.38)
140 37.6 (0.36) 37.4+(0.42) 82.8
150 37.5 (0.34) 37.3%(0.48)
160 37.5 (0.29) 37.2+(0.42)
170 | 37.6 (0.28) 37.3+(0.48) 71.3
180 37.5 (0.33) 37.3¢(0.47)
190 37.2 (0.40) 37.0%(0.55) 63.7
Note: he values represent the mean for all subjects (n=6)

nd the numbers in the brackets represent the
tandard Deviation.

« - Signifies that the value was statistically (P<0.05)
different from control.
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Time of Mean Body Temperature (°C)
Measurement BAL
(min) Control Alcohol (mg/100m1)
0 36.1 (0.28) 36.2 (0.35) 0.0
10 s (030 36.8 (0.31)
20 37.0 (0.36) 37.1 (0.27)
30 36.8 (0.41) 36.6 (0.35)
40 37.0 (0.44) 37.0 (0.31)
50 37.1 (0.39) 37.1 (0.36) 25 .4
60 36.8 (0.46) 36.7 (0.29)
70 36.9 (0.79) 37.0 (0.29)
80 37.1 (0.38) 37.1 (0.31) 42.6
90 36.7 (0.51) 36.8 (0.51)
100 37.1 (0.37) 36.9 (0.32)
110 37.1 (0.38) 37.1 (0.29) 62.4
120 36.8 (0.38) 36.7 (0.28)
130 37.0 (0.39) 36.8 (0.23)
140 37.1 (0.35) 37.0 (0.20) 81.8
150 36.7 (0.56) 36.5 (0.12)
160 37.0 (0.50) 36.8 (0.26)
170 37.1 (0.51) 37.0 (0.27) 74.4
180 36.8 (0.53) 36.6 (0.22)
190 36.5 (0.53) 36.2 (0.33) 66.0

The values represent the mean for all subjects
and the numbers in the brackets represent the
Standard Deviation.

* - Signifies that the value was statistically (P$0.05)
different from control.

(n=5)
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Time of Mean Body Temperature (°C)

Measurement BAL
(min) Control Alcohol (mg/100m1)
0 35.2 (0.19) 35.2 (0.28) 0.0

10 35.6 (0.38) 35.4 (0.45)

20 35.8 (0.47) 35.6 (0.59)

30 35.4 (0.51) 35.0 (0.56)

40 35.4 (0.56) 35.2 (0.50)

50 35.7 (0.60) 35.3%(0.76) 25.0

60 35.1 (0.58) 34.9 (0.57)

70 35.1 (0.62) 35.0 (0.65)

80 35.6 (0.58) 35.3%(0.73) 43.3 -~

90 34.9 (0.71) 34.8 (0.65)

100 35.1 (0.48) 34.9 (0.58)

110 35.4 (0.49) 35.1 (0.64) 63.3

120 34.8 (0.83) 3%.6 (0.71)

130 3570 (0.68) 34.7 (0.72)

140 35.4 (0.63) 35.1=(0.80) 82.8

150 34.9 (0.72) 34.7 (0.82) |

160 35.1 (0.58) 34.8+(0.75)

170 35.4 (0.61) 35.1=(0.80) 71.3

180 35.0 (0.63) 34.7+(0.84) ‘

190 34.5 (0.81) 34.2+(0.94) 63.7
Note: The values rﬁpresent, the mean for all subjects (n=6)

and the numbers in the brackets represent the
. Standard Deviation.

* - Signifies that the value was statistically (P<0.05)
different from control.
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Appendix 7.

Subject Consent Form.
! ¢
\

1 am willing

to act as a subject in two exercise tests to be carried out by Mr. R. Gurney

in the Department of Physical Edcuation at the University of Alberta. During
their tests I agree to drink a certain amount of grain alcohol mixed with
orange juice knowing the tests are intended to determine the effects of ethanol
on physiological response to exercise. 1 know I am free to withdraw from the
tests at anytime I wish and agree to withdraw at the request of Mr. Gurney
should he wish to terminate the test at anvtime. At the conclusion of the

tests I agree to remain in the laboratory until measurement of my blood alcohol

indicate 40 to 50 mg/100 ml.

In agreeing to take part I waive the University

of Alberta of any and all legal claims in connection with their tests.

DATE: SUBJECT:

(Signature)

SUPERVISING STAFF MEMBER:

(Signature)



