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The effects of moderate, long-term intake of ethanol on

the hypothalamic response to cold stress were examined. The

long-term experimental animals were given .25 ml of 28%

ethanol or .25 ml of water orally once a day, five days a

week for fourteen months. A stainless steel electrode was

then surgically implanted into the paraventricular nucleus,

after which the animal was subjected to cold stress (-150 C,

10 min.). Recordings were taken in the forms of frequency

and activity. The data clearly indicate that: (1) alcohol

fed rats exibited a suppressed response to cold stress

compared to sham-fed rats; (2) this suppression of activity

occured at the level of the hypothalamus, and (3) mortality

was significantly lower in alcohol-fed males than it was in

sham fed males. This study clearly points out the need for

further work in the area of the beneficial effects of

moderate doses of alcohol.
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CHAPTER I

INTRODUCTION

Ethanol is one of the oldest known drugs that affect

the central nervous system. Recent studies report a

significant negative association between moderate alcohol

consumption (up to 60 ml/day) and the risk of non-fatal

myocardial infarction and death from coronary heart disease

(1). Other studies have looked at the psychophysiological

effects of ethanol on man. Basal Skin Conductance (BSC)

and a related index, Galvanic Skin Response (GSR), are

generally believed to reflect the level of emotional

tension of an individual or the persons autonomic

reactivity to arousing stimuli, respectively (2). The

prevailing evidence suggests that ethanol reduces GSR (i.e.

reduces emotional reaction to a stressor) (3,4). Kormen

et. al. (5) observed that ethanol (0.3 g/kg) improved

learning of nonsense syllables by stressed subjects (threat

of electric shock).

Other studies have dealt with the action of ethanol on

affective state. Ethanol ingestion generally improves the

mood of non-alcoholic subjects and also, anxiety may be

reduced to a degree. Williams (6) noted that ethanol

ingestion reduced feelings of anxiety, irritability, and

mental stress. The term was first described by Selye (7).

" Stress pertains to a state produced within an organism

subject to a stimulus perceived as a threat (stressor).

The effect of stress on the body, no matter what the
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nature, cause, or type of stress involved, results in a

specifically physiological response by the body and is

generally termed the stress response." This response was

given the term General Adaptation Syndrome, or GAS, and

refers to the extreme or rapid change in the organism's

environment and the subsequent change in the animal

propitiated by the hypothalamic pituitary adrenal axis

(HPA). The GAS consists of three stages. The first stage

or alarm reaction occurs upon exposure to non-adapted

stimuli and involves an increase in adreno-cortical

secretion and the subsequent activation of the

sympathoadrenal system. Adaptation is achieved during the

second state or stage of resistance in which carbohydrate

metabolism as well as water and electrolyte balance are

affected by the adrenocortical hormones. This stage is

necessary for the organisms' survival and involves

mineralcorticoids and glucocorticoids, but not necessarily

catecholamines. The final phase or stage of exhaustion

occurs upon chronic depletion of the adrenal hormones.

This is what is thought to occur in cases of unrelieved

stress. Interestingly, many researchers believe

psychological stress initiates a stronger HPA response than

physical stress (8).

This study deals with the long-term (14 mos.) moderate

(25 ml. of 28% ethanol) intake of alcohol and its

subsequent effect on cold stress in the adult rat. We were

particularly interested in the electrical activity of the

PVN. It has been well-established that those neurons which

express Corticotropin Releasing Factor (CRF) and project to
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the median eminence, are found in all eight major parts of

the PVN. A large proportion, are concentrated in the

dorsal medial parvocellular part. CRF is also expressed in

a small group of neurons that project to the brainstem and

spinal cord, as well as a group of oxytocin cells. The

pituitary-adrenal axis is activated when it receives input

from internal and external stimuli. Impulses from the

cerebral cortex activate the hypothalamus to synthesize and

release (CRF) which then travels to the anterior pituitary

inducing the release of adrenocorticotropin (ACTH). ACTH

reaches the cortex of the adrenal gland via the blood.

This results in the increased production and or release of

corticosteroid hormones, whose various effects enable the

animal to withstand stress.

Electrical activity has proven to be a useful

diagnostic tool in evaluating alcohol's effect on the

various structures of the brain (9). A few studies have

noted that clinical improvement of alcoholics was

accompanied by a reappearance of alpha activity (10, 11,

12). Slow alpha activity was interpreted as reflecting

sedation or tranquilization. Salamy (13) proposed that

somesthetic evoked response amplitudes decreased with

increasing alcohol dose. He found that an increase in

blood alcohol concentration (BAC) resulted in a reduction

of amplitude in the evoked response. Klemm (14) found that

a moderate dose always produced a sustained deactivation

within 3 to 7 minutes following administration in rats.

This deactivation was described as a decrease in wave

frequency and an increase in amplitude. In another study
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by Horsey and Akert (15), a survey of 14 brain areas

revealed significant depression in seven areas after low to

moderate doses ( 0.3--1.2 g/kg ) of ethanol were given

intraperitoneally. In a similar study by Abraham et al.

(16) chronic doses of ethanol were responsible for the

reduction in the excitability of granule cells in the

dentate gyrus.

The HPA axis is driven by a circadian rhythm that

becomes activated when exposed to stressful psychosocial,

fearful, painful and hemodynamic events. CRF neurons,

therefore display two types of secretion: a basal state

characterized by a rhythmic pattern and an acutely

stimulated state (17).

Several workers have reported on the effects of

alcohol on the brain and hypothalamus. Saffron (18)

reported decreased steroidogenesis in tissue exposed

continuously to ethanol over time. Also, ethanol offset

the stress-induced alteration of monoamines in the brain

but not in the adrenal cortex (19). Ratcliffe (20) showed

that prolonged consumption of alcohol by rats caused a

depression in hypothalamic sensitivity to various stimuli.

The foregoing experiments involved relatively short-

term exposure to the alcohol and usually at higher doses.

Prior to this study, long-term has been defined as anywhere

from 3 weeks to 3 months. The experiments in this study

concern the effects of long-term moderate amounts of

alcohol on the HPA response to cold stress in the rat. The

specific aims of this study were fourfold: (1) to determine

if long-term consumption of moderate amounts of ethanol
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would dull the response to cold stress; (2) to determine if

ethanol's effect occurred at the level of the hypothalamus

(PVN) (3) to determine if their were any differences

between sex and age on the above conditions; and (4) to

provide more data that might explain the reported benefits

of ethanol on humans.



CHAPTER II

MATERIALS AND METHODS

Animals

A total of 144 Sprague-Dawley rats were used in this

study. This number excludes those animals used in

developing the experimental technique, of those that died,

those which were not anesthetized sufficiently, or those in

which the electrodes were incorrectly implanted. They were

housed two per cage, given lab chow and water ad libitum,

and were kept on a twelve hour light/dark cycle at

approxiamately 250 C .

The animals were divided into two major categories,

control and experimental. The control category consisted

of four groups: baseline, water inject, ethanol inject and

cold stress. Each group included 12 old rats (6 of each

sex, 14 months of age) and 12 young rats (6 of each sex, 3

months of age). This allowed for age and sex

representation in each control group.

Control Series

A: six young males and six young females (3 mos.)
no treatment

B: six old males and six old females (14 mos.)
no treatment

C: six young males and six young females ( 3 mos.)

D: six old males and six old females ( 14 mos.)
single injection - water only

E: six young males and six young females (3 mos.)
single injection - ethanol only

6
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F: six old males and six old females (14 mos.)
single injection - ethanol only

G: six young males and six young females (3 mos.)
cold stress only

H: six old males and six old females (14 mos.)
cold stress only

Test Series

A: six old males and six old females (14 mos.)
chronic sham (water) fed, cold stressed

B: six old males and six old females (14 mos.)
chronic alcohol (ethanol) fed, cold stressed

The experimental category included ethanol-fed and

water-fed (sham) rats. A moderate amount of ethanol for

humans was defined as two ounces of 85 proof of ethanol per

day. This was translated into an equivalent amount for

rats based upon their weight. The ethanol-treated animals

received 0.25 ml of 28 percent ethanol orally once a day,

five days a week. The sham-treated animals received 0.25

ml of water orally once a day, five days a week. Ethanol

and water were given between 8:30 and 10:30 AM. A glass

syringe with no needle was used for oral administration.

Treatment began when the animals were two months old and

ended when they were fourteen months old.

Instrumentation and Implantation

Electrodes were stereotaxically implanted into the

paraventricular nucleus of the hypothalamus and electrical

activity was recorded under various conditions. Other

apparatus were used in this study:

(1) Physiograph, Desk Model Type Dmp -4a
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(E&M Instument Co., Inc., Houston Tx.)

(2) Model 23 EEG Integrator (Cold Springs

Instruments Corp., New York )

(3) Digital Data Recorder (Cold Springs

Instruments Corp., New York ) (4) Pre-

Amplifier ( Cold Springs Instruments

Corp., New York )

(5) Simpson Volt Meter

The experimental apparatus is diagrammed in figure 1.

A liquid insulator (Epoxylite Corp., El Monte California)

was used on the electrodes (Stainless Steel #00, Clay Adams

Co., New York), as outlined by Hines (21). Prior to

implantation, subjects were anesthetized by intraperitoneal

injection of tri-bromo ethanol, 1cc/100mg body weight.

Each animal was then placed in a stereotaxic apparatus, the

skull exposed and positioned so that the bregma and lambda

were on a level plane. A small hole was drilled 1.8 mm

posterior to the bregma and 0.5 mm lateral to the

midsagittal suture. The electrode was then lowered 7.8 mm

below the skull surface. A small amount of dental acrylic

was applied and allowed to partially dry for approximately

30 seconds. A piece of polyurethane tubing (4 mm in

length) was then placed onto the surface of the skull

around the electrode and allowed to set for five minutes.

Additional cement was applied and given time to harden.

When the cap was firm, the electrode was clipped level with

the tubing and the animal was permitted to recover.

Recordings were performed 24 hours after the implantation
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and were always taken in the morning between 8:30 AM and

10:30 AM. The animal was anesthetized and the cap filled

with an electrode gel. The reference electrode was placed

into the cheek of the animal and the Faraday cage was

grounded. The rat was placed onto the floor of the Faraday

cage.

Recordings

A continous recording of electrical activity was made

from the electrodes for a period of 30 minutes. The

electrical data obtained was fed into a polygraph, and

simultaneously into the integrating computer attached to

the digital drive recorder. These latter devices were

capable of integrating the areas under the electrical

tracings over a given period of time and converting this

activity into a numerical printout every 60 seconds

throughout the experiment. Mean values were then obtained

from these printouts and plotted accordingly.

Recordings from the control baseline animals involved

simply allowing the rat to lie in the Faraday cage for the

entire 30 minute period. Control water-injected and

control ethanol injected animal recordings were performed

identically. The animal was allowed to "equilibrate" for

10 minutes after which time, the solution was injected

intraperitoneal with minimal disturbance to the animal.

The remaining 20 minutes consisted of electrical

measurement.

Runs involving control cold stress and experimental

cold stress were performed similarly. The 30-minute
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recording period was divided into three 10-minute portions;

pre-test (room temperature), test (cold stress 15* C ), and

post test (room temperature). The rats were not touched

during the 30-minute period. Instead, the entire Faraday

cage was moved into the refrigerator for the 10-minute test

period. The animals were then removed from the cold and

returned to room temperature for the post test period.

Care was taken to insure minimum movement.

Lights were turned off during experiments so as to

avoid visual cues and electrical (60 Hertz) interference.

Also, noises were kept to a minimum in order to avoid

auditory cues. The room temperature was maintained within

two degrees Celsius (21 to 240C). Respiratory rate was

monitored by a temperature sensor placed under the nostrils

of the animal. Rectal temparature was recorded with a

rectal probe attached to a telethermometer.



CHAPTER III

RESULTS

The data reported here represent the results of 20

experiments. This does not include the data from

experiments terminated prematurely, e.g. when animals

regained conciousness too soon or in those implanted

experiments that electrodes were not in the PVN upon

autopsy.

The data in figures 2-12 were obtained from 30-minute

printouts in each experiment. Each circle represents the

mean activity or frequency of six rats. Figures 2 and 3

show the baseline PVN activity of the animals while lying

undisturbed in the Faraday cage. As expected, the pattern

was relatively constant throughout the entire 30-minute

period. There was, however, a significant difference

between the baseline of the old female and the young female

rats. Figures 4 and 5 show the effects of intraperitoneal

water injection. As expected, the animals responded with

an increase in both frequency and activity following

injection. This was also the case when the animals were

injected with ethanol (Figs. 6 and 7).

Figures 8 and 9 depict the effect of cold stress

(15*C) on the PVN activity in the rat. Predictably, there

was a significant increase in brain activity and frequency.

The increase in frequency was especially pronounced in

older rats.

Figure 10 represents a typical tracing in the test

12
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(alcohol fed) and sham (water fed) animals. A noticeable

decrease in activity is evident in the ethanol fed animals.

Figures 11 and 12 show the effect of cold stress on PVN

activity in the experimental group rats. Increases in

activity and frequency were present in male and female

animals, although sham-fed rats showed a significantly

greater increase during the test period than did ethanol-fed

animals. The foregoing data were summarized in Tables 1-7,

followed by statistical analysis using a Students T-Test.

The data in Table 1 indicates that baseline activity

recorded from the PVN is fairly constant over a 30-minute

period and was consistent between male and female, young and

old. However, there was a significant difference in

baseline frequency between old and young female rats. Table

2 shows a summary of the effects of water injection. There

was a significant increase in frequency following injection

in young females and a significant increase in activity in

old females.

Table 3 depicts the effects that an injection of

ethanol had on the PVN activity. As expected, all rats

displayed a significant increase in frequency and activity

following injection. Females had the highest increase in

frequency followed by the young males which showed

significant increases in both frequency and activity.

Table 4 shows that cold stress evoked a significant

increase in frequency and activity from all rats. The old

females exhibited the most marked increase in both frequency

and activity and the old males had the next highest increase
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FIGURE 2

Mean PVN activity in untreated young and old female
rats. (Each circle represents the mean electrical frequency
and activity of six rats).
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FIGURE 3

Mean PVN activity in untreated young and old male rats.
(Each circle represents the mean electrical frequency and
activity of six rats).



A: Young (3 months)

- 6 6

-1. -1

10 20 30

B: Old (14 months)

150H

100

50

0
10

m
0
m
z

3020

TIME (MIN)
-- ACTIVITY -e-FREQUENCY

150

17

100p
0

501

0

'n

m

m

-p -

-



18

FIGURE 4

Effects of water injection (25 ml. i.p.) on the mean
PVN activity in non-stressed young and old female rats.
(Each circle represents the mean electrical frequency and
activity of six rats).
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FIGURE 5

Effects of water injection (25 ml. i.p.) on the mean

PVN activity in non-stressed young and old male rats. (Each

circle represents the mean electrical frequency and activity
of six rats).
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FIGURE 6

Effects of alcohol injection (.25 ml. 28% i.p.) on the

mean PVN activity in non-stressed young and old female rats.

(Each circle represents the mean electrical frequency and
activity of six rats).



23

A: Young (3 months)

Pre

fill III II

10

Test

I I I I I I11 I L1 I I I I I

20

B: Old (14 months)

Pre

150F

-

10

Test

I1 1 1 f i l l[I

20

TIME (MIN)
-ACTIVITY -+- FREQUENCY

150

100F
U)

50

0

'1

m
C
m

30

CM)

100

50

C
z

C)

0

-L

a R a-

"j-, -. , - --- - -- - vem RPRAWW"m

3



24

FIGURE 7

Effects of alcohol injection (.25 ml. 28% i.p. ) on the
mean PVN activity in non-stressed young and old male rats.
(Each circle represents the mean electrical frequency and
activity of six rats).
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FIGURE 8

Mean PVN activity in cold stressed (10 min. at 15*C)
young and old female rats. (Each circle represents the mean
electrical frequency and activity of six rats).
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FIGURE 9

Mean PVN activity in cold stressed (10 min. at 150 C)
young and old female rats. (Each circle represents the mean
electrical frequency and activity of six rats).
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in both parameters.

Table 5 is a summary of the effects of cold stress on

sham-fed and ethanol-fed rats. The differences between pre-

test and test periods are greater for the sham animals than

the alcohol-fed animals. These differences were

statistically significant. As shown in Table 7, the

mortality rates in both the sham-fed and ethanol-fed female

rats were identical; however, sham-fed males experienced a

higher mortality rate than did alcohol-fed male rats. This

difference was found to be statistically significant.
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FIGURE 10

Electrical activity recorded from the paraventricular
nucleus for sham-fed (25 ml. water, orally, 14 mos.) and
alcohol-fed (.25 ml. 28% ethanol, orally, 14 mos.) rats
following cold stress (150C).
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FIGURE 11

Hypothalamic (PVN) response to cold stress (10 min. at
150 C) in sham-fed ( .25 ml. water, orally, 14 mos.) and
alcohol-fed (.25 ml. 28% ethanol, orally, 14 mos.) female
rats.
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FIGURE 12

Hypothalamic (PVN) response to cold stress (10 min. at
150C) in sham-fed (.25 ml. water, orally, 14 mos.) and
alcohol-fed (.25 ml. 28% ethanol, orally, 14 mos.) male
rats.
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TABLE I

A Summary of the PVN Activity in Control Animals
( Y= 3 mos.; 0= 14 mos.; Mean Activity for 20

Minute Recordings)

Mean Activity

Y SEM

Male
Female

6
6

85.5 +4.50
79.6 +3.81

0

88.87
82.6

SEM

+4.11
+4.02

%-

4
4

Mean Frequency

Y SEM 0 SEM %

Male 6 29.5 +4.15 32.01 +4.07 8
Female 6 32.01 +5.14 38.9 +4.81 21

= C-T/C X 100 * o < 001
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TABLE II

The Effects of H20 Injections (.25 ml i.p.) on PVN
Activity in Rats (Y=3 mos.; 0=14 mos. ; Ten
Minutes Pre-Test and Ten Minutes Post-Test)

Mean Activity (net)

Males

Pre-inj SEM Post-inj SEM %

Y 6 76.0 +5.09 77.8 +6.38 2
0 6 78.1 +7.22 86.2 +10.77 10

Females

Y 6 78.6 +6.68 80.3 +6.23 2
0 6 78.9 +10.40 96.0 +8.89 21

Mean Frequency (cycles/sec)

Males

Pre-inj SEM Post-inj SEM %

Y 6 33.2 +4.35 38.2 +5.63 15
0 6 41.1 +6.45 46.8 +7.83 13

Females

Y 6 32.1 +5.33 46.5 +7.65 44*
0 6 28.0 +4.70 28.8 +5.04 2

%= C-T/C X 100 * p <.01
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TABLE III

The Effects of Ethanol Injections (.25 ml., 28% i.p.) on
PVN Activity in Rats (Y=3 mos.; o=14 mos.; Ten

Minutes Pre-Test and Ten
Minutes Post-Test)

Mean Activity

Males

Pre-inj SEM Post-inj SEM %

Y 6 78.5 +4.84 112.4 +13.97 43**
o 6 87.0 +8.85 113.2 +15.27 30*

Females

Y 6 77.8 +5.17 107.1 +18.68 37*
0 6 86.8 +15.48 114.3 +18.22 31*

Mean Frequency (cycles/sec)

Males

Pre-inj SEM Pre-inj SEM %

Y 6 37.2 +6.52 53.5 +11.46 43**
o 6 35.2 +3.17 44.5 +4.89 26*

Females

Y 6 34.1 +6.55 53.2 +12.17 56**
o 6 25.5 +3.91 41.6 +6.72 63**

%=C-T/C X 100 **R< .001 *p< .03
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TABLE IV

The Effects of Cold Stress (15*C for 10 minutes) on
PVN Activity in Rats

(Y=3 mos.; O= 14 mos.; Ten Minutes Pre-Test and Ten
Minutes Post-Test)

Mean Activity

Males

Pre-test SEM Test SEM %

Y 6 76.0 +5.27 97.8 +10.34 28*
0 6 81.5 +6.08 159.1 +22.29 59**

Females

Y 6 73.7 +17.37 100.9 +3.42 36*
0 6 83.3 +5.91 173.4 +33.47 108**

Mean Frequency (cycles/sec)

Males

Pre-test SEM Test SEM %

Y 6 31.7 +2.73 43.6 +7.09 37*
o 6 39.7 +2.98 61.2 +6.86 54**

Females

Y
0

6
6

32.4
42.2

+3.57
+3.80

44.7
68.3

+7.48
+5.29

38*
61**

100 ** R < .001

11 ......... F w .

%o-= C -T/C X * p 03
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TABLE V

Summary of the Effects of Long Term, Moderate, Alcohol
.Intake on PVN Response to Cold Stress in Rats

(A. Sham Fed H2 0; .25 ml Orally Over 14 Mos. B. Alcohol
Fed; .25 ml. of 28% Ethanol Orally Over 14 Mos.;

Cold Stress; 10 min. @ 150 C)

A. Sham Fed

Mean Activity

Pre-test SEM Test SEM %

m 6 79.3 + 4.72 132.8 + 19.02 67**
F 6 78.1 + 5.12 144.5 + 15.00 85**

Mean Frequency (cycles/sec)

m 6 36.6 + 2.68 63.6 + 5.42 73**
F 6 37.9 + 2.71 54.2 + 7.79 43*

B. Alcohol Fed

Mean Activity

m 6 87.5 + 5.80 116.9 + 7.32 33*
F 6 76.7 + 5.24 118.7 + 6.99 54**

Mean Frequency (cycles/sec)

m 6 35.9 + 2.64 43.2 + 2.35 20*
F 6 33.2 T 3.37 44.6 + 4.02 34*

%=C-T/C X 100 **p< .001 *p< .03
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TABLE VI

Percent Differences in Mean Activity and Frequency Between

Sham and Alcohol Fed Adults During Test Period

Mean Activity

Sham SEM Ethanol SEM %

M 6 132.8 + 19.02 116.9 + 7.32 -12*
F 6 144.5 T 15.00 118.7 + 6.99 -18**

Mean Frequency (cycles/sec)

Sham SEM Ethanol SEM %

M 6 63.6 + 5.42 43.2 + 2.35 -32***
F 6 54.2 + 7.79 44.6 + 4.02 -18**

% = Sham - Ethanol/Sham X 100 * p < .05
** p < .04

p < .001



43

TABLE VII

Effect of Ethanol on Mortality of Rats (Ethanol Animals:
0.25 ml. of 28% Ethanol; Sham Animals: 0.25 ml. of H2 0)

Treatment: Once a day, 5 days a week for
12 months; Analysis: Chi-Square

Male

Initial number of
Animals

Expected number dying
before reaching 14
months of age

Observed number dying
before reaching 14
months of age

Sham

16

1.68

6*

* p < 0.05

Female

Ethanol Sham
I I I"

16

1.68

3

16

.8

2

Ethanol

16

.8

2

i I i I



CHAPTER IV

DISCUSSION

This study was the first to subject a rat to a period

of moderate ethanol ingestion spanning approximately one

half of it's life, or fourteen months. During the study,

several problems concerning methodology arose, one if which

was anesthesia. The use of Nembutal as an anesthetic was

quickly abandoned due to the respiratory problems that it

illicited. Also, the animal would recover during the

experiment which would then have to be aborted. It was

found that tri-bromo ethanol was both a predictable and a

thorough anesthetic. The animals were completely under in

three to five minutes and remained quiescent for thirty to

forty minutes. During that time, there was virtually no

movement nor sign of respiratory distress. On the rare

occasion when an animal did recover during the experiment,

the instrumentation responded accordingly and experimental

recording terminated.

The instrumentation was quite sensitive and would

respond wildly upon the slightest jarring. Therefore,

every effort was made to avoid contact with the apparatus

during 'the experiment. Care was also taken to insure that

all recording equipment was properly grounded - otherwise

interference and feedback would altar accurate monitoring

of the animal. The animal itself was sensitive to both

noise and light. Consequently, all experiments were

performed with the lights turned off and the room kept as

44
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possible.

Electrode implantation presented another problem. Some

of the electrodes would bend upon entry, deviating from the

desired location. Also, the animal would often strike the

electrode while walking around in the cage following

recovery. This would result on occasion in displacement of

the tip from the PVN. This data would be omitted. Marking

of the tip was done by electric lesioning as described by

Agnew (22). The brain was removed from the skull and the

lesion confirmed by histological examination. Some animals

did seem to revive at some point during the ten-minute

period following the cold exposure. This was indicated by

the movement of the animal in the cage and the subsequent

increase in baseline activity and frequency. It was decided

for this reason to compare the percent changes between the

pre-test and the test period instead of the comparing the

test period with the post-test period.

Walker (23) reported that ethanol-drinking animals

receive less in caloric intake and are therefore

nutritionally deprived with respect to their counterparts,

unless this loss is compensated for by an isocaloric diet.

Such a diet was not followed in this study since it was felt

that data from various control animals would null out such

dietary problems. Change in other factors such as mortality

rate, mean rat weight, and autopsy findings were determined

in order to isolate the effects of stress on the alcohol-fed

rats. We found little variation in mean rat weight (275

gms.). Mortality rates were similar in females but not in

males. Autopsy findings revealed signs of mild gastro-
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intestinal irritation and fatty liver in the alcohol-fed

animals.

Our study showed that a moderate amount of alcohol

consumed over a long time period resulted in a significant

reduction in paraventricular nuclei activity. This is in

agreement with Ratcliffe (20) who found that prolonged

consumption of ethanol by rats causes a depression in the

sensitivity of the hypothalamus to a number of stimuli.

The dosage he used, however, were higher than moderate

levels.

Various studies lend support to the idea that alcohol,

either administered or consumed in varying amounts, reduces

the HPA response to stress. Bailey (24) found that the

cortisol response was significantly lower in alcoholic

patients than in controls. Redei (25) reported that male

fetuses exposed to alcohol during the last week in gestation

exhibited a significant decrease in the hypothalamic content

of ACTH.

There are several possibilities that could account for

the reduction in PVN activity. A reduction in the input

from the frontal and limbic lobes, or any area in the

cortex, to the hypothalamus might account for the decrease

in PVN activity. Eidelburg (26) demonstrated that discharge

rates of cerebellar Purkinje cells and vestibular units were

depressed when exposed to ethanol. Pohorecky (27) showed

that neurons in the locus coerulus were directly inhibited

by ethanol while those cells injected with saline displayed

no modification of mean firing rate. Naitoh (28)

demonstrated that ingestion of alcohol resulted in an
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increase of alpha slow waves, the waveforms commonly

associated with a relaxed state.

A reduction in receptor sites in the PVN and/or a

change in the feedback mechanism involving either ACTH from

the anterior pituitary and/or cortisone from the adrenal

cortex could also result in a decreased signal from the PVN.

Some of the effects of alcohol may be due to its

enhancement of the inhibitory neurotransmitter gamma-amino-

butyric acid (GABA). Studies suggest that at low

concentrations, alcohol potentiates GABA mediated chloride

flux (29). The monoaminergic neurotransmitters dopamine

(DOPA), serotonin (5-OHT), and norepinephrine have been

found to be affected by acute ethanol administration. In an

electrophysiological study, it was demonstrated that alcohol

activates the firing rate of brain cells containing DOPA,

specifically those that innervate the limbic and prefrontal

cortex (30). Also, manipulation of brain 5-OHT has been

found to modify an animals alcohol consumption (31).

Presently, the effects of anesthetic doses of alcohol

on membrane bound channels and proteins are being studied.

Apparently, acute levels of alcohol have an effect on the

cell membrane such that the attractive forces between lipid

molecules are weakened. This fluidization may result in the

impaired mental processing that occurs with acute

intoxication. Interestingly, chronic ethanol exposure

results in an increased rigidity of the membrane. Many feel

that this represents an adaptation by the membrane

offsetting the fluidizing effect of alcohol (32).

This study strongly suggests a correlation between
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chronic, moderate alcohol intake and a decrease in the

response to cold stress. Further, this response occurred at

least at the level of the hypothalamus (PVN). Breedlove

(33) showed that alcohol's effect also occurred at the

pituitary level. He found decreased ACTH, Corticosterone,

and Beta Endorphin response in alcohol fed rats. Two other

findings deserve mention. Sham male rats experienced a

higher mortality rate as a group than did their alcohol-fed

counterparts. Interestingly, the largest statistical

difference (p < .001), was between male sham-fed and male

alcohol-fed rats. There was, however, no significant

difference in mortality rate between sham females and

alcohol females. Finally, the data presented here indicates

some type of adaptation at perhaps the membrane level to

moderate levels of alcohol.
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