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ABSTRACT

The effects of aloe on liver function and lipid metabolic disorders induced by alcohol consumption were studied in rats
using aloe power (0.25%, 0.5%, 1%) and 10% ethanol. 35 Sprague-Dawley (male, 4 weeks old) rats were divided into five
groups and fed experimental diets for six weeks. Body weights of rats tended to be lower in all alcohol supplemented groups
than in the control. Food intakes and dry feces per day were significantly lower in all alcohol supplemented groups than in
the control. Atherogenic indices (AI) were highest in the alcohol group and decreased in proportion with aloe amount. Serum
triglyceride level was significantly higher in the alcohol group than in the control, but tended to be lower in the aloe supplemented
groups. In relation to liver function, glutamate oxaloacetate transaminase (GOT), glutamate pyruvate transaminase (GPT), and
alkaline phosphatase (ALP) activities tended to be higher in the alcohol groups than in the control, but lower in the aloe groups,
especially in the alcohol+0.5% AO group. The levels of liver cholesterol were significantly lower in the alcohol group than in
the control and aloe supplemented groups. In the histochemical evaluation, fat droplets appeared extensively on the liver-lobule
in the alcohol group, whereas they decreased slightly in the alcohol+0.25% AO group and apparently disappeared in the alcohol
+0.5% AO. On the other hand, fat droplets appeared again on the liver-lobule in the alcohol+1% AO group, but were reduced
compared with the alcohol group. Regarding the fatty acid composition of adipose tissue triglycerides, the level of linoleic acid
(18:2) was significantly higher in the aloe supplemented group. Regarding the fatty acid composition of liver phosphatidylcholine
(PC), the level of linoleic acid was higher in the alcohol group and alcohol+1% AO group than the other groups. In contrast,
the level of arachidonic acid was significantly lower in the alcohol group. As a result, arachidonic / linoleic acid ratios were
significantly lower in the alcohol group compared to the control group, whereas the ratios of the aloe supplemented groups were
similar to that of the control group. Therefore, aloe had some beneficial effects on lipid metabolic disorders induced by alcohol
and affected desaturation of fatty acids.

Key words : Aloe, alcohol, liver function, lipid metabolism

AN B H acetylgluco-mannan, acetylmannan, glucomannan®]} poly-

galacturonate(pectin) 522 g =o] gl old dEFRE

Aloe= dloe 4] WFF} thd A FE2E AUAER 1 BT 7oA AslEA] Y= Aoz £849 A4 o
FTH7F 6000 Foll o2, A g FEHS o] &5t Goll Z3tk(Sheo HJ 1995). T3k o] 11q RS 3|3
AFHS sV, BT sk A, 95, 188 FrtE o ek BFYS oL, Al Wy 243 gt A
11, 2 21 A A 8A 5 7P R e R at® 3= polysaccharides glycoprotein 5] -0} glom, 3+

FE TIZkoA de] ARE-E o] 2] Eo|t(Gallagher & Gray A ol =2 anthrone |9} chromened] AAEo2 FEHC}H
2003). Aloe®] & A& F A F2& A& gelTH & AnthroneAl = ¥H] X529 Abal 2483} gt 2Hgof ot %
Seoll Zo|o, gel 22 aloe ﬁ.q AAL AN AR A 7 Z97F 1o, chromene ol & A4S Adtala, 953
A EZoFHE A= Rog 1 JBEL 9997} R0 £ 34 sl= aloesin®] ErEo] UTHHeo er al 2009). $-2]
o, 1q oy thdRe] dFOoR FRAOR acetyldt v A £ ALEHE LR FRE Aloe verash Aloe

(]

Qo i author - Joon-Ho Lec. Tel : +87.47-821.6847. F arborescens®©| ™, 71 %8 E VWA Aloe verat 99, o
orrespondi or : Joon-Ho Lee, Tel : +82-42-821-6847, Fax _ _ o B
: +82s—l4)1(;-82n=f-8887 E-mail : Joonho@cnu.ac.kr & S5, A, AR A, A AR Sl AR

325



326 H&7 -
1, Aloe arborescens= 919, 94t 2F, ¢ FEZ5 A, 7+
ARiv), X4, 28k, s T35 AEY ol AMEER
o™, dloe vera$t Aloe arborescens®] 82 g 7HA,
WANE, AEE, BT, WNZ, 3 A, B,
ea] A ATANZ, BAZ, $Au, G, et
2, =BUS, 4 E F 35 Sl A e Aem ¢4

ZTHKIm & Chang 1992). Oh YJ(1991)& a3} 743l
9o 3}l Al Aloe vera$t Aloe arborescensS 6714 E<tF
& AT TS F 1t 7w AAF A, s A" &9
S AFAY L 391, ol AL aloe?] 3%, 7 ey #
Hol| e Ao BuEtKSheo HJ 1995). ]9} o] 7t
4, WS s g, 4T 5 o] AlE
)
X}

RLER i

= alcohol T52°] tHEA SAZ <A S, 5
Aloe veraZt T &3 ol &0 o vIzteHoz de &
|53 lolA aloex alcohol T5F Aot B2 A
Helok 12]8te] alcohol THAR aloe’} oEA| ToIsl=A]
£ golx7] 93] alcohol THAF 32 A H i)
Aol A datH o2 dFES hAA7]= 7180 ol A
= & alcohol dehydrogenase(ADH) 74 22} microsomal etha-
nol oxidizing system(MEOS) 74 2% 53l acetaldehyde® At
SFEATHKim ef al 2007). F32-&2] 4ks} 2ol eisl= ADH
1} aldehyde dehydrogenasei= =5 nicotinamide adenine dinu-
cleotide(NAD)9] 2]&4] FAEo|B g 4HE 23lo] 2E4
2l NAD7} Auld ez gty add NADE 4 54
A &2 2H-g-sle] NADHE A5}, 71| redox stateol] 3}
ZHsH F=d], o] & QlIste] S At A AR T4l o
Yrldoz AHEE ] triglyceride®] 7 Ul 45 Lo A,
citric acid cycle®] BA = ZAa= A|Wbate] 243} 7h4 H Ji-

poprotein € o] 712 Z#5HA BHlee & Park 1999).

o
Eoll ok 7P ARl Yoz &l At S S7HIA
At 4384 Fdoly S-S

2 4 vkl B % thPurohit & Brenner 2006).
g, alcohol& A4 linoleic acide] AW A3
g oA A6-desaturase] TS AA|AIZITEL 319 TH(Lee
& Park 1999). o] &40 &4 A3sle o Qx]E B A
WA 285 sk 7] o, mek vhekst Al A, ofRlA Vles
el e 2eAdAate] tiaiHER] prostaglandin®] A/ ]
TUHE S nAo] TFH R ol AP EET S
g Aoz mefHr] o]¢} 22 alcohol A aloe]
35S AT HalR Sakai ef al(1989) aloe FEE0]
2t W alcohol dehydrogenase 43S “5A17 E5 ethanol2]
21&8 Al A B2 dvkar skt 12y aleohol F-55

HOoFA o} RATHEETE

FN
fol

gk aloe®] EFel thate] B} % Y& HeFAQ] YFo] &
TE ok
wgha] 2 Ao A= alcohol A3 2@ 7t 7]E 2 A
A ol tigh aloe®] &IE YolH 314} Sprague-
Dawley &2| 71 3FH A 10% alcoholS FH3FAA] aloe
£ SR JAHAANA TEAEE SIStk 2 75 AR &
A B, 1txAe] HElE dnFoez AFsh
agla A 9 k] AAgE B sWAEs AeE S5
3, A 239 triglyceride 2 E3, 7ke] AR A A 20}
243}] alcohole] A|Ake] AJEY g o] m|X|
EskAt}. 28]ske] aloe?] alcohol E4dol gt
kg oz §lFsta, AH3] dgsh= 28

N

-}
Hu

g
0z
Iz

1. Ao|=d & S= A=

A FEZ Sprague-Dawley(male)] 453 350}2] & thah
g FYPstd AldEE 1Y AFRE 257U A
T AF 2olE 677t FoSATE F= AR A
H3 & Fdistn sEAI G939 5208 wol 73
it} Ad 4lo]= AIN formula(American Institute of Nutri-
tion, 1977)E 7|22 2 3} chemical pure dietE F%) 1L, aloe
A7V dloe vera®} Aloe arborescenss 1:1%2 ZE3ale] 2]
olol H7IslAl FFota, I %2 sucrose FFlA 3H3
o} 2 Aol ARERE Aole] 24 Table 13 a1, AW
£ comn oil (FWFF Co. Seoul, Korea)& A&-3} T} 20|
o 714 aloe® Al #E= = Aloe vera®} Aloe arborescens &2
A|&(Kim Jeong Moon Aloe, Co. LTD. Seoul, Korea )= 7]
slo] AMgBllom, 11 AR-E Table 29 2t} AP U=
-, alcoholir, alcohol+ 0.25% AO(AO=Aloe vera+Aloe ar-
boresens=1:1), alcohol+0.5 % AO<, alcohol+1% AOT2] 5
To & ot Zf ol 7rie] A Euleksitt. Aleohol®] AHFH =
272 A9]3F 28 FHoA ethyl alcohol S &l &35}t
A& 153 5% 2 ASAR F, I F 5572 10%E 5t
Al glo] FFst3l oM, alcohol®] 22 f-2lte] wid Af
2 2t Zol FAa, dExTe SHTE dklsith &
B AR S R2ARE BT R Bk, REE 23+1.0TC, F5
£ 60~70%2 AT, Aol FHE A glol AT,
Al A AT vl 2ol 1A A3 A7k 23]
Atk E¥e A T2 39 ARY wid 4 ARt 2H
sto] AR, 2o] T FPES AASA, W T
WE 2 Adx7]oA 12413 g1t Axste], FAE S35t

3 AR AL 62 v E E, FE2 overnight 2 14

ol



24(3): 325~334 (2014) Aloe7t €387 #F <9 7t 715 2 Al X I 327
Table 1. Composition of diets (%)
Alcohol+
Ingredients Control Alcohol 025% AOD 05% AO % AD
25% 5% o
Casein 20 20 20 20 20
Fat? 10 10 10 10 10
Mineral mixture (AIN’%)? 3.5 35 35 35 3.5
Vitamin mixture (AIN%)?Y 1 1 1 1 1
Choline bitartrate 0.2 0.2 0.2 0.2 0.2
DL-Methionine 0.3 0.3 0.3 0.3 0.3
Cellulose powder” 5 5 5 5 5
Sucrose 45 45 44.75 44.5 44
Corn starch 15 15 15 15 15
AO 0 0 0.25 0.5 1

Y AO : dloe vera : Aloe arborescens = 1: 1.

? Fat : corn oil.

3 Mineral mixture(AIN’®) : TGC INC Co. TOKYO, Japan.
» Vitamin mixture (AIN’®) : TGC INC Co. TOKYO, Japan.
% Cellulose powder; Sigma Co. Missouri, U.S.A.

Table 2. Composition of Aloe vera and Aloe arborescens

powder (%)
Ingredients” Aloe vera Aloe arborescens
Anthraquinone 0.21 0.39
Proteins 7.23 7.60
Lipids 0.73 2.58
Loss of drying 6.24 7.26
Residue on ignition 8.23 11.52
Heavy metals <10 ppm <10 ppm

* The remaining part of this composition belongs to saccha- ride
and cellulose.
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Table 3. Growth parameters, liver weights and dry feces

Groups Body weight Food intake  10% alcohol drink Liver weight Dry feces
Initial(g) ~ Gain(g/6 weeks) (g/day) (ml) (¢/100g BW) (g/day)

Control 215+13 183+10 22.040.8° - 3.1240.15 1.64+0.04°

Alcohol 216+ 4 164+£15 19.640.3° 20.5+1.6" 2.9440.06 1.4740.06°

Alcohol+0.25% AO" 216+ 5 166+12 20.6+0.2% 22.4+2.7% 3.22+0.17 1.38+0.03%

Alcohol+0.5% AO 216+ 6 170+16 20.2+0.8° 24.5+3.3° 2.89+0.06 1.43+0.06"

Alcohol+1% AO 216+ 3 158+20 19.4+0.4° 22.241.9% 3.0240.11 1.29+0.09¢

Values were meantSE of 6 to 7 rats per group.
Y AO : Aloe vera+tAloe arborescens (1:1)
*7¢ Values with different superscript letters in a columm are significantly different at p<0.05.
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Table 4. Concentration of serum lipids
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(Sakai et al 1989)5 3]st Ao = AYZtE ). TS
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o= RT T=

o} y-GPT &4 &7}t thztol| Hl3te alcohol fFofwtol Al
odor J5gckn At B ATIME GOTS GPTE]

AEEL 5% tZ7ol H|3k] alcohol
& 733kS B9l o alcohol@} T aloes
0] ol gk Yrolxl AES HA

UERHe] aloe H7tell ofste] o] & &

T Fol oA

0:1 o‘T ‘l’l‘/]

3] alcohol A3

T, E
H ol aloeZ 0.5% 7}t TollA &= EHZ;F—‘:} o 92 g

Y=} Al =

Groups Total cholesterol(mg/dL) HDL-cholesterol(mg/dL) Triglyceride(mg/dL) AP
Control 99.9+9.7 75.74£6.3 39.8+ 7.7* 0.3240.06™
Alcohol 79.8+5.2 52.7+7.9 62.9+12.9° 0.59+0.14*
Alcohol+0.25% AOV 73.2£5.0 49.94+4.3 36.5+ 3.7° 0.48+0.06™
Alcohol+0.5% AO 74.3£7.8 57.347.2 42.6+ 4.0™ 0.32+0.05"
Alcohol+1% AO 71.8+8.0 60.1£5.2 21.6+ 4.8° 0.19+0.04°

Values were meantSE of 6 to 7 rats per group.
Y AO : Aloe veratAloe arborescens (1 : 1).

2 Al : Atherogenic Index=(Total cholesterol — HDL-cholesterol) / HDL-cholesterol.
*7¢ Value with different superscript letters in a column are significantly different at p<0.05.
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Table 5. Enzyme activities of glutamic oxalacetic trans-
aminase (GOT) glutamic pyruvic transaminase (GPT) and
alkaline phosphatase (ALP) in serum

Groups GOT(IU/)  GPT(IU/X)  ALPUU/()
Control 99.9+13.5  353+112  27.3+2.0
Alcohol 121.4£23.1  42.5¢15.1 35.5+32
Alcohol+0.25% AO" 107.1£17.1  39.2+ 9.2 28.5+2.8
Alcohol+0.5% AO 822+ 89 184+ 54  264+1.7
Alcohol+1% AO 1053+143 372+ 90  30.2+2.2

Values were meantSE of 6 to 7 rats per group.
D AO : Aloe veratdloe arborescens (1:1).

Table 6. Concentration of liver lipids

Groups Cholesterol(mg/g) Triglyceride(mg/g)
Control 3.81+0.19* 19.5+£3.0
Alcohol 2.63+0.09" 20.7+3.1
Alcohol+0.25% AOY 3.44+0.21° 23.143.2
Alcohol+0.5% AO 3.45+0.24% 20.5+3 .4
Alcohol+1% AO 3.51+0.23% 17.5+2.1

Values were meantSE of 6 to 7 rats per group.

Y AO : Aloe veratAloe arborescens (1 : 1).

*® Values with different superscript letters in a column are
significantly different at p<0.05.
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1 2A e dAnd o R Bt A9E A5 = u Table
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2% Ao AA Wro] Yeha gl o]= alcohol 433 ol
we} A TS #2E = JArhs Hil(Lee & Park 1999)9)
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aloe s H7heE woll M= ohA] A7 S71E o] YRt
(+2.57), alcohol T FATHT= A Q{th o] A& 7 &
w2 t3EZA 0l AR Fig, 19 AAISFAET], 271 aleohol
T2 o] AE wldle 1 &G Ao AX FHLSHA Y
EFSEAL, aleohol+0.5% AOo] 750l ZdnlaHA| 1t 4xqie
FAUG 9 F FHol 2 ArE BEE AT weba
aloe7} alcoholl]l 2]3+ A7 YA S AAAT= AES B
Ao aloeE 1% A3 3 FollM e A7 9Al 71 o]
aloe E7he] HAFS 93 A7 o oo AAE ST

A

2Jo] Zof| alcoholS AF 3S W alcohol-> A4kl AUl
A3 74 = linoeic acid®] thARA] Um et al(2000)2 4
5-desaturase®] A4S ZAAIZ T @1, Numa S(1984)=
A6-desaturase®] - AAAA 1 AAA o] A4
e WA = vk Sksict webA aleohol A3 2
aloe®] 7ol 23k R|ukak o] W) 9 EE 3} Hhg-9] %]
3 [arachidonic acids(20 : 4)/linoleic acid(18 : 2)]°ll B]X]&= 4
e 7F 22 A B Bokeh A 224e] F A EL A
9] triglyceridedl] sl&%™, 1 X|94F 2412 Table 89l YE}
Wt A3} Z29kek n-6412) linoleic acid(18:2)9] o] thx
of] H]&l alcohol TH= AJH o] 2zt A58t ok, o2 ¢l
Z}ol= (111, alcohol A3F <l aloe H7P3 #E& BT %
ool vla] frejd ez =A YEETE Arachidonic acid
(20:4, n-6)%= APATE ol FolZQ1 zfo]= Holx| eisdtt.
&4 phosphatidylcholine(PC)2] AWt 242 Table 9¢f 1}
Bt wjo} o] 7t Ak ghael QlojA Fo) 219l Aol
AR kot linoleic acid(18:2, n-6)2] 7d-%-, alcohol
o Fold2 gz BlE] & Zpolrt Holx] gigkony,
alcohol+ 0.5% AOTelA 1 gefo] Fo] Fhav = AT

-

6. 2t =x|o| x|

0%

=M



el 3 7l 5 AEWAL v 9F 331

o

24(3): 325~334 (2014) Aloe7} &3-273

Table 7. Histopathological change of rats liver

Samples Control Alcohol N Alcohol*
0.25% AO" 0.5% AO 1% AO
1 0 ++2 -+ + ++
2 - + ++ ++ ++
3 ++ ++ + ++ ++
4 + - -+ + +++
5 ++ +++ +4++ -+ -
6 + -+ ++ ++ +++
7 +++ -+ ++ -+ ++
EQ +1.50+0.43 +2.71+0.42 +2.2940.29 +2.00+0.31 +2.57+0.30

Values were mean+SE of 6 to 7 rats per group.
D AO : Aloe vera+dAloe arborescens (1:1).
? Histopathological change; + : mild positive; ++ : moderate positive; +++ : marked positive; ++++ : more marked positive.

Alcohol+0.5% AO ’ Alcohol+1% AO

Fig. 1. Effects of various levels of aloe in micrograph of hepatic histology in rats (x100).

Control: basal diet, Alcohol: basal diet and 10% ethanol drinking water, Alcohol+0.25% AO: 0.25% AO was added to basal diet and
10% ethanol drinking water, Alcohol+0.5% AO: 0.5% AO was added to basal diet and 10% ethanol drinking water, Alcohol+1% AO:
1% AO was added to basal diet and 10% ethanol drinking water. AO : Aloe veratAloe arborescens (1:1).

B} 39, 22 n-6 AL Q! arachidonic acid(20 : 4)°llA] oA =& 73S HATE 1 PCe] AWt 248 Table 10
alcohol ©% Foli& 2 H}) ko] =9ko1] aloe & oAl B palmitic acid(16 : 0)= alcohol?] T3} alcohol
ATES 2w v=e A Ueplidch kA b A3l aloeE 0.5%, 1% H7HgE &l Blate] fo]do=
323} A PAEe] desaturation®] A ¥7} ¥ arachidonic/lino- A WEMSEIL, stearic acid(18 : 0)E palmitic acid®] 73 &Fz}
leic acid H]&©] alcohol T 4332} alcohol+0.5% AOT YR £ alcohol T3} alcohol AZ el aloeZ 0.25% H7}3F o]
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Table 8. Fatty acid composition of adipose tissue triglyceride

HOoFA o} RATHEETE

(weight %)

Fatty acid Control Alcohol ; Alcohol*

0.25% AO" 0.5% AO 1% AO
16:0 22.9+0.3 21.840.3 22.7+0.3 21.9+0.5 21.8+0.5
18:0 2.5440.04 2.34+0.08 2.2640.06 2.27+0.13 2.46+0.12
18:1 30.7+0.3 30.9+0.2 30.4+0.4 31.040.3 30.4+0.2
18:2(n-6) 32.8+0.5° 34.8+0.7% 35.3+0.7° 35.240.6° 36.3+0.9°
18:3(n-3) 0.87+0.04 0.93+0.13 0.68+0.08 0.79+0.11 0.85+0.09
20:4(n-6) 1.18+0.15 0.86+0.09 0.8+0.11 0.92+0.12 0.82+0.07

Values were meantSE of 6 to 7 rats per group.
D AO : Aloe veratdloe arborescens (1:1).

*® Value with different superscript letters in the same fatty acid are significantly different p<0.05.

Table 9. Fatty acid composition of serum phosphatidylcholine

(weight %)

Fatty acid Control Alcohol | Alcohol*

0.25% AOQ" 0.5% AO 1%A0
16:0 19.2+0.6 19.0+0.4 19.6+0.3 19.240.8 19.240.4
18:0 15.8+1.3 16.1£0.8 17.3£0.8 18.3+1.4 16.6£0.7
18:1 13.4+1.3 11.4+0.8 11.7£0.3 10.7+0.6 12.0£0.7
18:2(n-6) 15.8+1.9 14.0+£1.2 12.7£0.5 11.3£0.6 13.4+0.5
20:4(n-6) 14.5+1.9 18.142.1 15.8+1.4 16.4+2.1 15.7+1.1
22:6(n-3) 1.5240.22 1.94+0.20 1.73£0.15 1.86+£0.26 1.64+0.15
20:4/18:2 ratio 1.06+0.25 1.36£0.23 1.24£0.15 1.49+0.23 1.17+0.07

Values were meantSE of 6 to 7 rats per group.
" AO : Aloe veratAloe arborescens (1:1).
Table 10. Fatty acid composition of liver phosphatidylcholine (weight %)
Fatty acid Control Alcohol ; Alcoholt

0.25% AO" 0.5% AO 1% AO
16:0 18.2+0.7" 21.1+1.4° 20.6+1.1° 17.4+0.4° 18.240.3%
18:0 25.140.8° 22.3+1.1° 22.840.6° 25.4+0.6° 24.4+0.4®
18:1 4.80+0.43 6.22+0.98 5.06+0.48 4.34+0.42 5.24+0.46
18:2(n-6) 7.57+0.63 9.31+0.64 7.93+0.47 7.54+0.40 9.22+0.72
20:4(n-6) 35.240.6™ 29.9+1.4° 33.0+1.62° 36.7+0.40° 35.0+0.7%
22:6(n-3) 3.11£0.1 2.77£0.35 2.77+0.23 3.04+0.13 2.79+0.19
20:4 /18:2 ratio 4.83+0.44° 3.344+0.35 4.31+0.44 4.96+0.29 3.9440.35®

Values were meantSE of 6 to 7 rats per group.
Y AO : Adloe veratAloe arborescens (1 : 1).

87¢ Values with different superscript letters in the same fatty acid are significantly different p<0.05.
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tz272} alcohol AF 9l aloeE 0.5% 78 713F ol vlste] &
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oA feld oz A JElsth 1 A3 desaturation®] A
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Zol H)ske] fo]Ad o= Yekal alcohol AF ol aloeE #
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3k o 2 YER, 53] aloeE 0.5% 718 ol R
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2 & g 9oH, aloeE | H-83H4 alcohole] B33} HE
S A &S I F IS ASE AR
20t 3 B

Alcohol 4ol o8t 7t 7] B A& thabd WHel digh
aloe2] 35 LolH A} 4577 2] 3% (Sprague-Dawley, 5=
7)) 35mH & o] &3at] 67 Bt tHERTa A9 B FH o
Al alcohol 10%E SFHTE FHaHUA aloeE 0.25%, 0.5%,
1% TR AHAAA SEAE S siith 1 75l #edst
£ &49 GOT, GPT, ALP &4 TE ¥A819 1, H224 9
HskE drld e s el Bt 1eja g3 9 ko] 24
I FHASE A FE AbEsila, Fagk A 249 trig-
lyceride %! &3], Zro|A phosphatidylcholine(PC)e] A|HAik

Z/3& B3t alcohol aloe] AF7F A|W4ke] AEA

Ao mX|= S AESIAE 1 ARE ofeld the

=+ 2kt

D) AZEES] 67 U9 AF S7k= tizxTo] aleohol 4
FTEHETY Fo} alcohol AF 2 QA3 AF Ao Aol
HA3, 19 H 2le] A3 -2 izl B3l alcohol 4
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gt 72 AlsluE folAe ugkth APFE A=
100g% 3t T %E BH, AAH oz a5 fo4<]

Zoli= AT 1Y 1t 10% alcohol 435 %2 alcohol T
& ZZ]to] alcohol 413 2} 0.5% aloeZ 4133 ol W]a}
o foldom v FAY SRS dizate H|ste
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o] Zhae] 9%k Aoz HTh

2) &3 % cholesterol $F#¥} HDL-cholesterol &2 2%
th Z<*e]] H]3}ed alcohol 2} alcohol AAF 9l aloeS 7}
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A A E A O] aloed 1% H713E oA dA8)
Al e w215 Belok WM A9 alcohol w-ol| A
frejd o=z 714 &9k, alecohol A 0l aloeE M7}
5 AtE] o] aloes 1% 7 75, FElah wolxlern
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T7F 88 o AaE o, aloe 1%E H7ke oA
oAl ZF &qde] Ao A7t okt Sr1sk o, al-
cohol ©= MATEHT= Atk
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A, BaH oz S AaE Ak At 2ol = 1 PCelA
alcohol A3 el ]38l Th7HE323FR| 4t desaturation HH-8-0]
AA = A7} aloe BH-E Folo 2]&l] FEH A B aloe?t
alcohol AF el <& 7+ 7% 2 A HUAMS WHlol 35 &
o] 7hsAdol des Elst o, Aage] &g 9o
Me 1ot FAEQ A7 6 el AlabE I
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