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Abstract - For the purpose of evaluating protective components against alcohol-
induced toxicity, the active components enhancing alcohol metabolism was pur-
sued from water soluble fraction by ethanol precipitation and DEAE-cellulose
chromatographic technique. As a result, various high molecular weight fractions
from Aloe vera and Aloe arborescens, on a single oral administration in rats were

found to cause a significant decrease in the blood ethanol concentration as well
as enhancement of liver cytosolic ADH and ALDH activities and among which, a
strong acidic high molecular weight fraction was demonstrated to exhibit the most

potent enhancing activity on ethanol metabolism.
Key words — Aloe spp.: enhancement of ethanol methabolism: ADH: ¢-ALDH: m-

ALDH: high molecular weight fraction.
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%= methanol £-&%(AVD, AAD)E ‘¥l uf
2} ethanol 3 AY, DEAE-cellulose chromato-
graphy & FARSI FA1E dAEAT
MESE Y AR AR -AF 200~250 gl
Sprague-DawleyAl €4 rat® 4¥dsE=E sla
APALz e} AFE FHEIIUA 27 ol ALY o
+ARE AN e A8 A 24417 A7 3
e 389 Y. Ratg urethane 500 mg/kg
2 Fodste] nlF A7) 3 AlEE 0.5%CMC
g/L] arabia gumel & A|AM A+ F
t}. 1A17F & ethanotd 3 g/kg® ZH5o
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31 ethanol §¢] § 1A|ZIRke] Qteladm) © 2 HE]
F3l3 3000 rpmolA 1087t Y4 Ee)ste] 4

2] & & ethanol oxidaseE3 kitE ©]%
o] 7 W ethanol F%& EAsAT Aol
W & 2A g A Estm 404 0.25 M sucrose
(2mM mercaptoethanol 2 10 mM sodium
phosphate, pH 7.4) 2.2 A2 3}3 sucrose &%
7d) 4-& 713le] homogenizationdtdt}. ©] homo-
genateS 600X gol A 1021, 10,000x gollA] 10%-3F
AEe) sl I A=A E cytosolicALDH 54 &
2o 3913 10.000%g A% AL 105,000 gol
A TA] TAIRE 4R Bte] 1 4F 45 ADH &
Ho= ).

10.000x g2l pellet& sucrose €% 15ml=

23] A43star 1 mM sodium phosphate(pH 7.4,
2 mM mercaptoethanol, 0.2% sodium deoxy-
cholate) & %] & 5% g2 1mle ¥9& H7t
3le] homogenizationdl3. ©} homogenateE
40.000x gl A 1A17E AR & F Aede
mitochondrial ALDH 4922 3},

SABMO EN-LE FABAY 4L Leb-

sack 59 W) F3lo] 340 nmolA NADH A
AEEE AER2 AN ADH 242 37T,
ALDH 442 25TCelA 71382 7isie wkg-& 7iA1et
Aom 183 1 uM2?| coenzyme B %S 1 unit®

s}y U/mg protein® ¥ 84 0.2 JER|IT.
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ukg- olo] 2412 ALDH®| 7+ propionalde-
hydeZ 7122 3}o] 0.2 M-tris-HCl buffer(pH
8.3) 1.25ml, 1M KCI 0.1 ml, 0.1 M pyrazole
0.02ml, 1M 2-mercaptoethanol 0.02ml. 0.1
M propionaldehyde 0.06 mi, 0.1 M NAD(in 0.01
M HCID) 0.1 ml 2 enzyme source 0.1 mlE 7}
&1 inhibitor® 7kt & 25 mlk HEE =
A%k F ubSAIAT

ADH®] 7% ethanol® 7122 3l 0.1M
trisHCl buffer(pH 8.5) 2.6 ml, 0.2M ethanol
0.1 ml, 0.05M semicarbazide HC1 0.1ml, 0.1
M NAD(in 0.01 M HCD 0.02 m1e] £33} &4
9 0.1 ml& ¥32 inhibitorg #718td % 3 ml7t
HEE 243 F uke-g Aot 71dE Al

A% AT EHAE A HE FagPoR

sttt B4 el e Lowryd ol 23]
Al
Zn 9 T

DEXNSHLEO HN - Aloe veralAV)sh
Aloe arborescens(AA)9 2] methanol7}&-4
B3 & AALT marcE &% FTFF A=A
AR slo] AFRA D add 22 A
S AAskL FEdol 44 Fe] ethanol 7+t
80% ethanol 7H&-#(LMW)<} &85 (HMW)
2 dglon AEA £E9 LMW AV 2 AA 747}
15.4% % 9.8%, LEA 21 HMWe= 2zt 34.
9% 32%% YEIAT (Scheme 1). DEAE-
cellulose column chromatography®l] lste]
Aloe 229 methanol 7H-4 28 A A ZAt
(AVD) &+ 212438 Aloe vera®) vil A (AVF)E Al
72 3t A4 ARG EZDS AA] Astd £
A 12,000 oldte] FA o R FASI] A|A

2 =) 8-S DEAE-cellulose column®|
Astar Fig. 1~30l EAIE viel Zo] hexose, uro-
nic acid® B4 2.2 monitoring 3FHA 8 &
%t Fig. 1o = uie} ko] AVD o] 5 viE
g np = Z2ARRAVD-1)NA 522 hex-
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Aloe ex.(AV, AA)

MeOH (8x)
MeOH ex. Mare 1
Extracted with water
Centrifuged
Supernatant 1 Residue 1
Extracted with water
Cenlrifuged
Supernatant 2 Residue 2

Washed with EtO}H 4 vol.

Centrifuged
EtOH 4 vol.
Centrifuged
E—
PPT Supernatant 3 EtOH soln.
Lyophilized Dried Dricd
HMW | LMW | LMarc 2 l

Scheme 1. Preparation of Aloe polysaccharide frac-
tion by ethanol precipitation method. HMW,
high-molecular weight fraction: LMW, low-mole-
cular weight fraction. AV, Aloe vera ex.; AA, Aloe
arborescens ex.
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Fig. 1. lon exchange chromatography of AVD frac-
tion of Aloe vera extract on a DEAE-cellulose col-
umn. Eight grams of the AVD fraction was su-
spended into 160 ml of water. The suspension
was stirred at 4T overnight and centrifuged at
2,500 rpm for 30 min, The supernatant (8130 ml)
was dialyzed against water and 20 mM NHHCO,
solution. The dialysate (150 ml) was applied on
the column (size 2.8x12 ecm) which was eluted
with 100 ml of 20 mM NH,HCO; and 200 ml of 20
mM NHHCO; plus 1 M NaCl. The eluates were
collected into 20 ml/tube, and monitored by an-
alyzing hexose and uronic acid. Three fractions
(AVD-1, tube No. 1-8: AVD-2, tube No. 9-12:
AVD-3, tube No. 13-23) were dialyzed and lyo-
philized.
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Fig. 2. lon exchange chromatography of AAD frac-
tion of Aloe arborescens extract on the DEAE-
cellulose column. Extraction and chromatogra-
phy were carried out as described in the legend
of Fig. 1. Two fractions (AAD-1, tube No. 1-14:
AAd-2, tube No. 17-26) were dialyzed and lyo-
philized.
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Fig. 3. [on exchange chromatography of a homo-
genate of the fresh leaves of Aloe vera on the
DEAE-cellulose column. The homogenate (AVF,
80 g) was suspended into the 80 ml of water. The
suspension was stirred at room temperature for
1 hr and then centrifuged at 2,500 rpm for 30
min. The supernatant (135 ml) was dialyzed
against water and 20 mM NHHCO; solution. The
dialysate (135 ml) was applied on the column.
Chromatography were carried out as described in
the legend of Fig. 1. Two fractions (AVF-1, tube
No. 2-13: AVF-2, tube No. 14-27) were dialyzed
and lyophilied.

o}, AAS) 35 Fig. 2014 B wist 2ol 243}

23 oA HAEHA}. A A3 AVFe] chro-
matogram-< 4 AZE AVDY JAIE A



Vol. 29, No. 2, 1998

8] ThE patterne Ry 43 g o=z
WrolZcHFig. 3). 7 #8< BA Table [o)A]
Hz viel Zol HlFAA 2EEo #o| A
AVDe|| vlate] A 8] Ad AL & 4 Y= o
£ #38 YoM Aloed HAA EHA2HE hex-
ose ¥4 Edo] AaEslo] s o] HAH u)
_1_o] ol 7} ZXJ%B}

2Rt CHEHA| -E--‘Z-!ZOI AF CHA 2400 OjXl=
_’éT.I'-I- Methanol 5% #AHE ethanol 33 el
ojgte] £ g uRAE 4 ratel]

n — O
4 rIes

Table L Yield of various polysaccharide fractions
prepared by ion exchange chromatography on
DEAE-cellulose column

Fractions AVD AAD AVF

(16 g) (16 g (80 g)

Neutral AVD-1 AAD-1 AVF-1
(1.11g) 0.12 g 0.08 g

Weak acidic AVD-2 - -
0.21g)

Strong acidic AVD-3 AAD-3 AVF-3
(0.09 g) 0.22 g) (trace)
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Table IL Effect of high molecular weight fractions of Aloe spp. on serum ethanol concentration and

hepatic ADH and ALDH activities in rats

Dose C’ALDH l'n_ALDH

Treatment Ethanol (mM) ADH -

(mg/kg. p.o) (nmoles/min/mg prot.)

Control - 83.10+2.70 84.30+2 15 19.40+2.36 39.60+2.47
AALMW) 67.8 76.14+2.32 90.02:+4.50 2546347 36.97+2.23
AA(HMW) 2214 12454204 91.82+4.86 2580354 40.52+3.38
AVLMW) 107.2 4222187 109.19+5.64"  23.52+1.59 45.38+3.41
AV(HMW) 2428 69.41+3.87* 98.91+2.90*" 26.14+2.85 33.88+4.51

Rats were treated with test materials 1hr prior to the administration of ethanol (3 g/kg, p.o.) and
ethanol concentration in the serum and ADH, c-ALDH and m-ALDH activities in the liver were es-
timated 1hr after ethanol treatment. Significantly different from the control: *p<0.05, **p<0.01.

Table IIL Effect of polysaccharide fractions from AAD on serum ethanol concentrations and hepatic ADH,

¢-ALDH, m-ALDH activity in rats

Dose Ethanol Enzyme activity(nmole NADH/min/mg prot.)
Treatment (mg/kg. concentration
p.0.) (mM) ADH c-ALDH m-ALDH
Control(Gum arabic) - 39.2+3.3 15.25+1.33 5.36+1.22 8.27+1.39
AAD-1 60 43.6£4.9 14.16%+2.29(-7.1) 6.93+0.86(29.3)  9.10£1.81(10.0)
AAD-3 110 22,8429 21.10+237(38.4)* 10.25+1.47(91.2)" 8.37+0.59(1.3)

Rat were administered orally with equivalent dose of various polysaccharide fractions (AAD-1. neu-
tral: AAD-3, strong acidic) lhr prior to ethanol and lhr later, the animals were sacrificed and ethanol
concentrations in serum and liver eytosolic ADH, ALDH, mitochondrial activity were estimated. Fig-
ures in parentheses indicate % increase relative to those of the control values. Each value represents
the mean+S.E. (n=4~5). Significantly different from the control: **p<0.01, *p<0.05.
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Table 1V. Effect of polysaccharide fractions from AVD on serum ethanol concentrations and hepatic ADH,
c-ALDH, m-ALDH activity in rats

Dose Ethanol Enzyme activity (nmole NADH/min/mg prot.)
Treatment ( g/k ) concentration
mg/Kg. p.o- (mM) ADH c-ALDH m-ALDH
Control(Gum arabic) ~ 393+33 5.33+0.89 6.260.67 11.90+1.30
AVD~1 555 29.942.0%* 7.90+0.61(48.2)** 8.63+0.93(37.8)* 14.06=0.96(18.1)
AVD-2 105 21.8+2.6™* 6.17+0.73(15.7) 7.52+0.94(20.1) 13.20%0.93(10.9)
AVD-3 45 19.0£4.1"" 595+2.02(11.6) 8.80+£1.04(39.7)* 11.12+1.39(-6.5)

Rat were administered orally with equivalent dose of various polysaccharide fractions (AVD-1, neu-
tral: AVD-2, weak acidic: AVD-3, strong acidic) lhr prior to ethanol and 1 hr later, the animals were
sacrificed and ethanol concentrations in serum and liver cytosolic ADH, ALDH, mitochondrial activity
were estimated. Figures in parentheses indicate % increase relative to those of the control values.
Each value represents the mean+S.E. (n=4~5). Significantly different from the control: ***p{0.01, **
p<0.05, *p<0.1
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