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Studies on the Effect of Aloe spp. on Ethanol Methabolism (I)..
—Effect of Aloe vera on Serum Ethanol Level and Hepatic ADH Activity—

Kuk Hyun Shin, Won Sick Woo, Young Jin Song, Ha Sook Chung,
~ Jung Mi Lee* and Chang Sub Shim*.
Natural Products Research Institute, Seoul National University, Seoul 110-460
and R & D Center, Kim Jeong Moon Aloe Co., LTD.

Abstract—As an initial step for evaluating hepatoprotective components against
alcohol-induced toxicity, the effect of various fractions from Aloe vera on alcohol
metabolism in rats were examined and the results were as follows: Water soluble frac-
tion, after a single oral administration to rats, was found to cause a significant decrease
in the serum ethanol concentration as well as enhancement of liver cytosolic ADH
activity. On the other hand, the fractions soluble in organic solvent was found to cause
an increase in the blood ethanol concentration and inhibit ADH activity. Further frac-
tionation of the water soluble fraction by ultrafiltration system gave four subfractions
corresponding to molecular weight and treatment of them in rats demonstrated that
subfraction of M\W. > 30,000 exhibited the most potent enhancing activity of ethanol
methabolism.
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Table 1. Effect of various fractions from Aloe vera on rat serum ethanol concentration and on hepatic
alcohol dehydrogenase (ADH) activity after oral administration of ethanol

Treatments dose®

ethanol ADH activity
(mg/kg, p.o) (mM) (nmoles/min/mg prot.)

Exp.1.

Control 0.5% CMC 13.7+13 93x09

Fr.AV-1-1 275 9.9 + 1.3*(72.3)® 11.2 = 0.2 (120.7)®
Exp.2.

Control 0.5% CMC 227 +58 155+ 0.6

Fr.AV-1-3 92 52.0 = 3.5**+(229) Q = 0***(0)
Exp.3.

Control 0.5% CMC 18.4 = 3.5 246 +£22

Fr.AV-1-4 125 18.8 = 4.4(102.2) 16.5 = 3.2%%(67.1)

Rats were orally administered with test extracts (suspended in 0.5 % CMC) 30 min before ethanol treat-
ment (3 g/kg, p.o) and ethanol concentrations in serum and ADH activity in liver cytosol fraction at 1 hr

after ethanol administration were estimated.

a) The dose of the test extracts : mg/kg of plant dry wt.equivalent.
b) Percent of the control. Significantly different from the control : *p < 0.1, **p < 0.05, ***p < 0.001.
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Table . Effect of Aloe extracts on rat serum ethanol concentration and hepatic alcohol dehydrogenase
(ADH) activity after oral administration of ethanol to rats

dose?

Treatment ethanol (% of control) ADH activity
(mg/kg, p.o) (nmoles/min/mg prot.)
1 hr 4 hr
Control 0.5% CMC 100 100 105 1.6
Fr. AV-1-1 275 42.1* 25.2% 15.0 + 2.0*
(142.8)”

Rats were orally administered with test extracts (suspended in 0.5% CMC) 30 min before ethanol treat-
ment (3 g/kg, p.o) and ethanol concentrations in serum and ADH activity in liver cytosol fraction at 1 hr
and/or 4 hr after ethanol administration were estimated.

a) The dose of the test extracts : mg/kg of plant dry wt. equivalent.

b) Percent of control. Significantly different from the control : *p < 0.1, **p < 0.001.

Table IH. Effect of subfractions of methanol soluble fraction from 4loe vera on rat serum ethanol concen-
tration and on alcohol dehydrogenase (ADH) activity in liver cytosol fraction

a)

Treatment dose ethanol ADH activity
(mg/kg, p.o.) (M) (nmoles/min/mg prot.)
Exp.1.
Control 0.5% CMC 354+75 208+ 2.8
Subfr. AV-1-13 8.5 60.4 = 7.6(170.6)P 15.6 = 0.8* (75.0)
AV-1-15 1.0 80.1 = 6.0**(226.2) 14.1 £ 1.7* (67.8)
AV-1-17 2.0 38.9 = 4.3 (109.8) 15.1 = 1.0* (72.6)
AV-1-19 14.5 57.1 = 4.7 (161.3) 12.5 £ 1.5 (60.1)
AV-1-20 19.5 75.4 £ 1.2***(213.0) 119+ 1.1* (57.2)
Exp.2.
Control 0.5% CMC 31.1+£28 14.1 = 2.0
Subfr. AV-1-21 150 24.4 = 0.7* (78.5) 24.7 +2.1** (175.2)
Subfr. AV-1-22 300 17.8 = 1.5**(57.2) 20.6 £ 2.1** (146.1)

Rats were orally administered with test extracts suspended in 0.5 % CMC, 30 min prior to ethanol treat-
ment ( 3 g/kg, p.0) and ethanol concentrations in serum and ADH activity in liver cytosol fraction at 1 hr
after ethanol treatment were estimated.
a) The dose of the test extracts : Exp.1. mg/kg of dry wt. equivalent of plant.

Exp.2. twice of mg/kg of dry wt.equivalent of plant.

b) Percent of the control. Significantly different from the control : * p < 0.1, ** p < 0.03, ** p < 0.01.
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Table IV. Fractionation of high molecular weight & A B2 223 HAE (AV~1 21)% S8
fractions ( AV-1-22 ) by ultrafiltration ABE(AV-1-22)S AZAE Gake] 2o A7

e o 337 ¥H alcohols T 78] ADHEA ]

M.W. fraction yield (g) v 98 3% Ao 5 28 2 oA E
> 100,000 AV-1-27 9.38 A& alcoholtiAl £ & 347 #2EAThH(Table
30,000 - 100,000 AV-1-28 0.67 I, Exp.2). Aloe®] alcoholt)Al EAZEEZE
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AlcoholtlA} 24245 JERd (AV-1-1) 83 (1995 39 174 HF

Table V. Effect of subfractions of water soluble fraction from Aloe vera on rat serum ethanol concentra-
tion and on alcohol dehydrogenase (ADH) activity in liver cytosol fraction

Treatment dose® ethanol ADH activity
(mg/kg, p.o) (mM) (nmoles/min/mg prot.)
'‘Control 0.5% CMC 434+ 23 37.2x37
Subfr. AV-1-27 19.5 11.9 = 4.7* 27.9P 47.8 +3.4(127.2)
AV-1-28 1.5 243 + 4.6* (55.9) 438 1.7 (117.8)
AV-1-29 1.5 108 £5.4* (24.9) 433 + 1.7 (116.4)
AV-1-30 210 7.6 £2.1*(17.5) 346 £2.00929)

Rats were orally administered with test extracts suspended in 0.5 % CMC, 30 min prior to ethanol treat-
ment ( 3 g/kg, p.0) and ethanol concentrations in serum and ADH activity in liver cytosol fraction at 1 hr
after ethanol treatment were estimated.

The subfraction numbers represent approximate molecular wt. separated by ultrafiltration as listed in
Table IV.

'2) The dose of the test extracts : Three times of mg/kg of dry Wt equivalent of plant.

- b) Percent of the control.

Significantly different from the control : *p < 0.001.
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