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Acute Effects of Ethanol on Blood Pressure and Renal Function in Rat

Gui-Sook Bae, Jae-Sik Park and Won-Jung Lee

Department of Physiology, School of Medicine, Kyungpook National University, Taegu, Korea

In order to determine the dose-response relationship of ethanol on blood pressure and renal
function, 2 deses of ethanol were intubated into albino rats. For a direct measurement of
arterial blood pressure, a polyethylene catheter(PE 10) was implanted in the abdomiral
aorta, and the other end of the catheter was pulled out of the back of the neck. The expe-
riment was conducted after the rats recovered from the surgery. After emptying their
bladders, the rats were placed in a metabolism cage. Mean arterial pressure (MAP) was
measured and arterial blood samples were collected through the catheter. Following the
collection of the control urine sample, 1 ml of 10 g% (low dose), or 30 g% (high dose) of
ethanol/100 g BW was intubated. 1 ml cf water/100 g BW was intubated into the control
group. MAP and blood samples were taken every hour, and urine samples were collected
every 90 min for 3 hours.

Blood alcohol concentrations reached a peak at 1 hour (low dose: 105.047.5, high dose:
214.7£20.2 mg%) and decreased linearly thereafter. Following alcohol ingestion, MAP began
to decrease at 15 min and remained at a significantly low level thoughout the 3 hours expe-
rimental period(low dose: 112+2—102+4, high dcse: 117+2—100-+8 mmHg). Urine Flow
increased markedly during the first 90 min of ethanol ingestion(low dose: 0.88-0.20—1.04+
0.22, high dose: 0.56-+0,11—1,35-0.18 ml/1.5 hr) and decreased during the second 90 min
period(low dose: 0.2520. 06, high dese: 0.2240.06 ml/1.5 hr). Urire flow of the control group
decreased gradually during the experiment (0.88-0.10—0.59+0.09—0.45+0.09 ml/1.5 hr).

These results indicate that the blood-pressure-lowering and diuretic effects of ethanol are
dose-related: higher doses of ethanol produce a greater decrease in blood pressure and greater

diuresis.
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Table 1. Changes in blood alcohol concentration and hematocrit after ethanol intubation in rats

Ethanol
Hour Control
1g/kg 3g/kg
Blood alcohol 1 — 105, 047.5 214.7420.0
concentration, mg% 2 — 54.03.7 145.04-17.3
’ — 29.2+4.6 71.3410.7
Hematocrit, % pre 36.7+1.7 37.01+1.6 39.5+ 1.2
1 36.711.6 37.6+1.6* 42,14 0.8*
36.0+1.8 37.5+1.6 40.7+ 0.5
36.3+1.8 36.84+1.8 39.74 0.7
(n=8) (n=8) (n=8)
Values are Mean=+S.E.
* p<0.05, compared with the pre-intubation control.
Table 2. Changes in mean arterial pressure after ethanol intubation in rats
Min. Control s Ethanol e
mmHg (%) mmHg (%) mmHg (%)
pre 11545(100% ) 112+2 (100%) 11722 (100%)
15 113+5( 99+1) 10743 (95:£2) 106-+8 (89+%6)
30 116%5(1014+1) 1034:3%(92-£2) 100£8* (84+6)
60 118+6(102+1) 1031-3*%(9213) 102+6* (86+4)
90 117:6(102+£1) 103-£3%(92+2) 107£5%%(90+3)
120 115£5(100+1) 102:-3%(90+3) 107+4**(90+2)
180 116+6(1011) 102+4*(90-+2) 111+4* (9342)
(n=9) (n=8) (n=10)

Values are Mean-+S.E,

* p<0. 05,

** p<0.01, compared with the pre-intubation control.

Table 3. Changes in urine flow(V) and urine osmolality (Uosm) after ethanol intubation in rats

Ethanol

Hour Control

1 g/kg 3 g/kg

0.5620.11 (100% )
1. 3530, 18%%(272+32)

V ml/1.5hr/100g BW  pre  0.88:-0.10 (100% )
1.5  0.59+0.09*(78+18)

0.88+0.20 (100% )
1.040.22 (113+£14)

3 0.457+0. 09*(56+18) 0.25+0. 06%( 34+17) 0.22-+0. 06*(55. 6+15)
(n=28) (n=8) (n=7)
Uosm mOsm/kg H,O pre 369 +122 (100% ) 233 £ 77(100% ) 443268 (100% )
1.5 384 88 (122+18) 214 + 49( 84+12 ) 35167 ( 94716)
3 677 +115*(2274-42) 378 £ 94(256+113) 7401147 (208-+68)
(n=6) (n=6) (n=6)

Values are Mean+S.E.
* p<0. 05, ** p<0.01, compared with the pre-intubation control.
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Fig. 1. Blood alcohol concentration following intu-
bation of 2 different doses of ethanol in

rats. Mean=S.E.
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Fig. 2. Hematocrit after water and ethanol intuba-
tion in rats. Mean-+S.E.
*p<0. 05, compared with the pre-intubation
value.
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Fig. 3. Changes in mean arterial pressure follow-
ing water and ethanol intubation in rats.
Percentage of pre-intubation control was
calculated with individual values. Mean+
S.E. *p<0.05, **p<0.01, compared with
the pre-intubation control values at each
time period.
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Fig. 4. Changes in urine flow following water and
ethanol intubation in rats. Percentage of
pre-intubation control was calculated with
individual values. Mean=+S.E. *p<0.05,
**p< 0,01, compared with the pre-intuba-
tion control values at each time period.
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Fig. 5. Correlation between urine flow rate and
urine osmolality (Usom) before and after
ethanol intubation in rats. Bars indicate
mean values of Uosm in each urine flow.
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