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vasodilator agent*~%, and its cardiovascular
Introduction effects are dose dependent. Ethanol in moderate

dose increases blood flow to the skin but decr-
Ethanol is generally considered as a peripheral eases the muscle blood flow®®, In human,

0. 198303 e
R

Ao wa e B4 gl T azvla el Y e
ﬂ .



— 46 —

HIVIR woUk

moderate dose of cthancl usually produces tac-

nycardia and decrcases bleed pressure™ . but

seme investigators observed no changes in blood

pressure, cardiac cutpu! ond cardine contract

B0 Severe alecholic intoxication vroduces

cardiovascular  depression muiniv duc to

cuntral vasemotor Tactors and W the resnivatory
dopression™. In the past, othanel was used for

with

nagemeni o o peiients COTENGTY

Lecrtodiscaset ¥ However clinical  evidences

od that cthanal neither inereoses coropary

Lhoed Cow ner helps release of the attacks of
Recently,  Rltsky and
Sisoseociates™ studied 83,947 mon and women,

W3 or

nd reported that people who o mere

tolic

wossure and substantially
i 3

izber prevalence of hypertension. Soveral other

cpidemiologie studies ™ also suggest that clin-

teully hypertension might be more prevalent

cmong chronic heavy  drinkers. Many

neaple

Live that aleohol hus adverse effects on hy-

little study huas been

poriensive patients, hut
comGueted on it
Although cthanol affcets cardiovascular syst-
an o generally, its deserelated respenses and
yesponses in hypertensive subjecis have been
rarely studied. Thus the present study was

undertaken to determine the cardiovascular
respenses following moderate o severe doses
<1 ethanol in normotensive and hypestensive
rets.

Methods

Sprague Dawley rats were partially nephrec-
temized (PN) The

Lidrey and both poles of the left kidney werc

under  anesthesia. right

removed  with little blood less by the method

deseribed by Muirhead et al*. By the surgery,

approXimately 70% of the renal mass were
removed. Sham operations were performed by
expesing and manipulating both kidneys. Rats
were housed individually in cachcage, and food

(Cheil Rat Chow) and tap water were allewed

B2 P

1983

ad libitum during 5 days of recovery period.
Thereafter, PN rats were given 100ml of 19
saline daily for drinking and got hypertensive
within o weck after substituting 1% saline for
water, Sham operated rats were allowed 1o
drink tap water throughout the experimcni.

In ¢rder to examine changes in blced pressure
after ethanol infusion in hypertensive and nor-
mueiensive rats, the following experiments were
performed at least 15 days after the surgery.

Un the day of the experiment, @ rot was ane-

sthetized with cther and catheterized in a
femoral artery for dircet arterial pressure mea
surement and in a femoral vein for cthanol
infusicn. The catheters were Tilled with heparin
soluticn and were extericrized at the back, The
ret was placed in a restraining cage designed
to prevent rat movements. The arterial catheter
was cennected to a pressure transducer (Narco
RP-1500) and pulse pressure of mean arleriul
bleed pressure was recorded on oa physicgraph
(Narco MK--T7-P). After 2 heurs of recovery
from the surgery of cannulaticn, 309, of ¢thanol
soluticn was infused at a rate of o. 2mi/min for
cither 5 or 10 minutes. Following the cemple-
ticn ¢f ethanol

infusicn, blecd pressure was

recorded continucusly for 3 hcurs. For the
measurement of blood alcohol concentration by
the enzvmatic method (Sigma Kit Ne. 331—
UV), approximately 300ul of blood from the

arterial catheter was collected cvery hour.
Results

By the PN surgery, 70.4+1.0% of the rensl
mass was removed and 1009 of the PN ruts
were survived. Bedy weight returned to the

presurgical level 5 after the
(Table 1). While PN rats drank 19

tead of water,

days surgery

saline ins-

they lost weight initially b

gained much slowly thereafter than the sham

operated rats.,
The systolic blood prssure of the PN rats

drank 1% saline over a week significantly inc-

reased  to a hypertensive  level, 180mmHe,
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Table 1. Body weight in partially nephrectomized (PN) and Sham-Operated
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rats

Post-Operation

15 20days

Pre- B S
5% 8
PN 220+7(n=19) 2224:8(n==19) 215+9*(n=18)

Sham  2182+7(n==15)

22T £7(n==15)

Values are Mean=S.E.
*p<0.01, pre vs. post cperation,

*pl0.01, PN vs. sham-operated rats.
£ PN rats hegan to drink 1%

+ S0

saline thercafter.

Systolic pressure over 160mmHg was regarded
as hypertensive!™. Blood ethana! concentrations
1 hour after 5 or 10min infusion of 30% ethanol
were 132,6:213.0 or 302, 44+19, Tmg%), respect-

ivelv (Table 2). Immediately after the ethanol

infusion, bloodpressure of the rats -wvas not
changed significantly (Table 2, Fis. 1--3),
However, during 3 hours after the ethanol

infusion, arterial pressures of both normotensive
and hypertensive rats were decreased significa
nily (p<0.01). In normotensive rats, hoth sys-

tolic and diastolic pressures began to decrease

SP(mmHg)
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Effect of low and high doses of ethanol
(EOH,, EOH,) on systolic pressure (SP)
in hypertensive (Ht} and normotensive

(C) rats.

Fig. 1.

24248+ (n =15)

236+8"(n=5)

2331:5*(n:=18)
2694+7%(n=15)

39 minutes after ethancl infusion and remained
low during the 3 hour experimental period.
{
pressures following both low and high doses of

Maximum decrcases of systalic and dizsiolic
ethanol were about 15mmHg. In PN-salt hyper-
tensive rats, systolic and diastolic pressurcs
were sharply decreased at 15 minutes after
ethanol infusion and decreased further throug-
hout the experiment. Following Iow and high
doses of cthanal infusion into hypertensive ruts,
maximum decreases of systolic pressure were 64

and 39mmHg and those of diastolic pressures

DP(mmHg)
150 | ws e C —EOH,
—A— C —EOH,
140 b - @--Ht—EOH,
"'.*Ht"'EOHz

60 90

Time

120 150 180min

Pre 0 15 30

Fig. 2. Effect of low and high doses of cthancl
(EOH,, EOH,) on diastolic pressure (DP)
in hypertensive (Ht) and normotcnsive
(C) rats.
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were 56 and 27mmHg, respectively. In hypert-
ensive rats, lower dose of ethanol produced
significantly greater decrease in blood pressure
than the higher dose of cthanol. The hyperte-
nsive rats produced significantly greater decr-
ease in blood pressurc following ethanol infusion
than the control rats. The pulse pressure was
not significantly altered following ethanol in-
fusion either in normotensive and hyvpertensive

Trats.

MAP (mmHg)

160 ( e Aere C—EOH;
wl L P
] —@—Ht—EOH:
140+
130 -
120 +
110f
100
90 r
80 r
B
ol

Pre 0 15 30 60 90 120
Time

150 18Cmin

Fig. 3. Effect of low and high doses of cthanol
(EOH,. EOH,) on mican arterial pressure
(MAP) in hypertensive (Hu) and norm-
otensive (C) rots

Table 3 shows changes in heart rate and

sattons of systole, diastele and one cardiac

8

cvele following ethano!l infusion. A pattern of

unges in heart rate following different doses
of ethanel was not consistent in the hyperten-
sive and normotensive rats. In the normotensive
rats, hears rate tends to decrease immediately
after ethanol infusion, hut increased from 15
minutes and staved at high levels throughout
osther hand,

the experimental poricd. On the

the low dose of ethanol in hypertensive rats

rroduced a marked decresse in heart rate thro-

HR(Beat/min)
480l
A40L
400t
60T
320
20} ? Mean+S.E
240 ...A-..C --—EO}{1
[ —A—C —EOH,
<@ Ht—EOH,
200 " —@—Ht—EOH.
ol
Pro 0 15 30 60 90 120 150 180 min
Time

Fig. 4, Effect of low and high doses of ethanol
(EOH., EOH,) on heart rate (HR) in
hypertensive (Ht) and normotensive (C)
rats

but the high

does of ethanel did not alter the heart rate

ughout the experimental period,

significantly. Durations of systele, diastole
and cne cardiac cycle did not show any signif-

icant alterations by ethanol in either group.

Discussion

In the present experiment, ethanol lowered
svstolic and diastolic pressures similar degrees
hypertensive and normotensive rats.

to  the

both in

Cardiovascular  responses same  dose
of ethanol were remarkably stronger in the
hvpertensive rats than normotensive rats. Dec
rease in blood pressure following ethanol infusi-
on was significantly greater in the hypertensive
rats than normotensive rats. Furthermore, in
the hypertensive rats the low dose of ethanol
produced significantly greater decrease in blood
pressure than the high dees of cthanol. Howe-
ver, in normotensive rats both low and high
doses of ethanol degree  of

asroduced  same

decrease in bleod pressure.
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The mechanism of blood pressure lowering
effect of ethanol has long been believed due to
vasodilation!=*. Responses to oral or intravas-
cular administration of ethanol were different
in healthy man. Ethanol drinking produced a
marked increase in skin blood flow but decrease
in muscle blood flow»*, On the other hand,
while ethanol was infused into brachial artery,
both skin and muscle blood flow decrcased, but
skin blood flow began to increase 5 minutes
after the intra-arterial infusion of ethanol was
ceased®. These results suggest that ethanol
perse constrict the smooth muscle of the arterial
walls in skin and muscle but its metaholites
(i.e., acetaldehyvde) may produce vasodilation.
In the present experiment, blood pressure was
not changed significantly during or immediately
after the intravenous infusion of ethanol but
was decreased 15 to 3) minutes after the infu-
sion (Table 2, Fig.1). Therefore, it seems that
lowered blood pressure is due to ethanol metab-
olites but not ethanol itself. In the sympathec-
tomized subjects, responses of the blood vessels
to ethanol are not consistent. In sympathecto-
mized subjects, Gillespies® reported an increased
skin blood flow after whisky drinking, but
Fewings et al® observed nn changes in blood
flow in skin or skeletal muscle. Further studies
are required to understand the mechanism of
cardiovascular responses to ethanol and the
involvement of the autonomic nervous system.
Hypertensive rats showed not only a dose related
cardilovascular responses to ethanol, but also
stronger responses to ethanol than normal rats
(Table 2). Removal of 7077 renal mass (PN) and
subsequent salt loading produces hypertension
within a week!~2. Since excretery function of
the kidney in the PN animals are reduced
dramatically, salt loading produces an expansion
of body fluid and thus hypertension®®, When
water?-2 or cthanol*® was administered instead
of salt into the PN-salt hypertensive animals,
their blood pressure returns to normal level on
the next day by excreting extra salt and water.
Therefore, the PN-salt hypertension is known

as a volume dependent hypertension, and diure-

tics are very effective to lower the blood pres-
sure in this type of hypertension. Ethanol is a
very strong diuretic®*2®, but blood pressure
lowering effect in the present experiment does
not seem to be due to the diuretic action of
ethanol because blood pressure was significantly
decreased already at 15 minutes after the cessa-
tion of ethanol infusion. In a PN dog, salt
loading elevated blood pressure that was initiated
by increases In cardiac output but that was
sustained by elevation of peripheral resistance®,
When taken together, acute effects of ethanol
seem to dilate the Dblood vessels, decresse the
peripheral resistance and lowers the blood
pressure of hypertensive animals to normal
level. However, contribution of diuretic zction
of c¢thanol to lower pressure acutely is not
clear. Low to medium doses of ethanol scem to
be beneficial to lower the hypertensive biood
pressure to normotensive level promptly und
maintain at low level for several hours. How-
ever, its effect was studied only 3 hours in the
present experiment and thus a pattern of recov-
ery of blood pressure thereafter is mot known.
Eticlogy of development and maintenance of
different tyvpes of hypertension is different.
Therefore, further studies are necessary to
understand whether cthanol lowers blood press-
ure effectively in other types of hypertension
and chronic effects of ethanol on cardiovascular
system hoth in normal and hypertensive subjo-

cts.

Summary

Cardiovascular responses to ethanol were ¢xa-
mined in hypertensive and nermotensive rats.
Hypertension was produced by reducing remel
mass 70% and substituting 1% saline for dJrin-
king water from 5 days after the surgery. A
subisequent salt loading for over a week led 1o
a marked increase in arterial pressures 1o hy-
pertensive levels (systolic pressure: 181=+7mm
Hg, diastoiic pressure: 125+5mmHg). On the

experimental day catheters were placed in fem-



cral artery for arterial pressure measurement
Art-

erial pressure was recorded continuously for 3

and in femoral vein for ethanel infusion.

hours after the infusion of 30% cthunol at a

et of 2 2ml/min for either 5 or 19 minutes.

One hour after 5 or 10 minutes infusion of

blood alcohol concentrations reuched

132.6+13.0 and 302.4-19. Tmg%.

ethanol,
respectively.
Blood pressure of the normotensive rats began
to decrease 30 miuutes after the ethanol infusion
and remained significantly low during 2 hour
experimental period. Both low and high doses
of ethanol produced maximum decreases in sys-
tolic and diastolic pressures approximately 15
mmHg. In partial nephrectomy-salt hypertensive
rats, arterial pressure sharply decreased at 15
minutes after ethanol infusion and decreased
further throughout the experimental period.
Maximum decreases of systolic pressurc after
low and high doses of e¢thanol in the hy-
pertensive rats were 60 and 39mmHg, respecti-
vely, and those of diastolic pressure were 56
and 27mmHg, respectively. Pulse pressure was
not changed significantly following ethanol in-
fusicn either in normotensive or in hypertensive
rats.

The above results show that ethanol preduced
decreases both in systolic and diastolic pressures
approximately by the same degrees. In hypert-
ensive rats the low dose of ethanol produced
significantly higher decrease in blood pressure
than the high dcse of ethanol but not in
normotensive Blood

effets of ethanol was significatly stronger in

rats. pressure lowering

hypertensive rats than normotensive rats.
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