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Abstract  :  We s tudied effect  of  exogenous ascorbic  acid ,  α - tocopherol ,
l ec i th in  and  L-orn i th ine -L-aspar t a t e  on  se rum l ip ids  and  p ro te ins  in
exper imen ta l  hepa to tox ic  Wis ta r  r a t s .  E leven  g roups  (n = 6)  o f  an imals
were  used .  Hepa to tox ic i ty  was  induced  by  admin i s t e r ing  e thano l  (1 .6
g/kg/day) for 28 days. Both preventive and curative options were studied.
Percen tage  inc rease  in  body  weigh t  was  s ign i f i can t ly  lower  in  e thano l
t r ea ted  ra t s .  E thano l  s ign i f i can t ly  (P<0 .05)  inc reased  cho les te ro l ,
tr iglycerides and LDL, and decreased protein,  albumin and A: G ratio in
serum.  Ascorbic  ac id ,  α - tocopherol ,  lec i th in  and L-orni th ine-L-aspar ta te
exhibited an ability to counteract the alcohol-induced changes in the body
weight  and biochemical  parameters  in  prevent ive and therapeut ic  models
in  varying degree .  Ant ioxidants  showed bet ter  ef fect .

Key words  : ethanol hyperlipidemia hypoproteinemia lecithin
ascorbic acid alpha tocopherol L-ornithine-L-aspartate

induced hyper l ip idemia wi th  ascorbic  acid ,
α - tocophero l ,  l ec i th in  and  L-orn i th ine-L-
aspartate. Ascorbic acid is a terminal water-
soluble small antioxidant that protects lipids
aga ins t  pe rox ida t ion  and  i t  r egenera tes
alpha tocopherol from tocopheroxyl radical ,
which  keeps  i t s  s teady s ta te  concent ra t ion
in the host (3).  Lecithin and L-ornithine-L-
aspartate are effective in treatment of l iver
d i sease  and  have  an t iox idan t  ac t iv i ty .
Leci thin  decreases  the  s teatos is ,  membrane
rigidity, inflammation and fat deposition (4).
L-orn i th ine-L-aspar ta te  reduces  ammonia
and improved psychosomatic function (5) .
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INTRODUCTION

Alcohol  abuse  i s  a  s ign i f ican t  publ ic
hea l th  problem.  Ethanol  i s  known to  have
profound  e f fec t  on  l ip id ,  l ipopro te ins  and
pro te in  metabol i sm.  Hyper l ip idemia  (1)
and  hypoa lbuminemia  (2)  a re  the  s t r ik ing
initial manifestation of alcohol induced liver
d i sease .  An e f fec t ive ,  economica l ,  s imple
t rea tment  fo rm reversa l  o f  sys temic
changes  when  pa t ien t s  s top  a lcohol
consumption could have signif icant  cl inical
impact.  This study was designed to explore
therapeu t ica l  manipu la t ion  of  e thanol -
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MATERIAL AND METHODS

Animals – Male Wistar rats (10–12 weeks
of age) weighing 100–120 g were used. The
animals were housed in plastic cages of size
14"×9"×8" (6 rats in each cage) in side a well-
venti lated room. The room temperature was
maintained at 22 ± 2°C with a 12–12 hr L:D
cycle. All rats had free access to a standard
d ie t  and  tap  wate r .  Food  and  wate r  were
g iven  ad  l ib i tum .  The  exper imenta l  s tudy
protocol  was  approved by the  Ins t i tu t ional
Animal Ethics Committee,  SMIMS, Gangtok
and  Nat iona l  Ins t i tu tes  o f  Hea l th  (NIH) ,
Bethesda, MD, USA. Guidelines were followed
for maintenance,  handling,  experimentat ion,
sacrif ice and disposal  of  animals.

Experimental design  :  The animals were
divided in to following groups of 6 each :

Group I (control) : 1 g double distilled water/
kg/day for 4 weeks, orally.

Group  I I : 1.6 g ethanol/kg/day for
4 weeks,  orally.

Group  I I I : 1 .6  g  e thanol + 200  mg
ascorbic acid/kg/day for 4
weeks,  oral ly.

Group IV : 1.6 g ethanol/kg/day for
4 weeks, followed by 200
mg ascorbic  ac id/kg/day
for next 4 weeks, orally.

Group V : 1.6 g ethanol + 80 mg α-
tocophero l /kg /day  for  4
weeks,  oral ly.

Group VI : 1.6 g ethanol/kg/day for
4 weeks, followed by 80
mg α - tocophero l /kg /day
for next 4 weeks, orally.

Group VII : 1 .6  g  e thanol + 500  mg
lec i th in /kg /day  for  4
weeks,  oral ly.

Group VIII : 1.6 g ethanol/kg/day for
4 weeks, followed by 500
mg lec i th in /kg /day  for
next 4 weeks,  orally.

Group IX : 1.6 g ethanol + 200 mg L-
orni th ine-L-aspar ta te /kg/
day for 4 weeks, orally.

Group X : 1 .6  g  e thanol /kg /day
for  4  weeks ,  fo l lowed
by 200 mg L-ornithine-L-
aspartate/kg/day for next
4 weeks,  orally.

Group XI : 1 .6  g  e thanol /kg /day ,
ora l ly  fo r  4  weeks  and
fo l lowed by  4  weeks
a b s t i n a t i o n .

The dose of ethanol was determined from
ser ia l  dose  response  s tud ies  in  ra t s  wi th
doses of 0.8, 1.2, 1.6 and 2 g/kg/day for 4
weeks. Ethanol orally at a dosage of 1.6 g/
kg/day for 4 weeks produced features of liver
in jury  comparab le  to  those  observed  in
clinical situations of moderate alcoholic liver
disease.  Therefore the dose of 1.6 g/kg/day
for  4  weeks  was  chosen  for  th i s  s tudy .
Ethanol  and  drugs  were  f resh ly  d i sso lved
in  double  d i s t i l l ed  wate r  to  ge t  des i red
concen t ra t ion .

After the experimental period, blood was
co l lec ted  by  decap i ta t ion  in  hepar in i sed ,
ch i l l ed  tubes  and  qu ick ly  p laced  under
ice-cold  solut ion .  Plasma was  separa ted  a t
3000  rpm for  10  min  in  co ld  cen t r i fuge
and kept in deep freezer at –30°C until use.
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Tota l  p ro te in ,  a lbumin ,  to ta l  cho les te ro l ,
t r ig lycer ide  and  HDL-choles te ro l  were
estimated using commercial kits (Monozyme,
India  Ltd . )

Stat is t ical  analys is  :  The data  were  presented
as  means ± SD.  S ta t i s t i ca l  ana lys i s  was
per formed us ing  S tudent ’ s  ‘ t ’  t e s t  fo r
unpaired data. Significance of difference was
set  a t  P<0.05.

R E S U L T S

Therapeut ic  and prophylact ic  ef fects  of
ascorbic acid,  α-tocopherol,  lecithin and L-
orn i th ine-L-aspar ta te  on  body  weigh ts  as
percentage change in relation to initial body
weight are given in Table I. Ethanol treated
rats showed lower increment (16.8%) in case
of  body  weight  whi le  cont ro l  ra t s  showed
42% increase  a f te r  4  weeks .  In  the
prophylac t ic  t rea tment ,  24 .44%,  25 .9%,
21.38% and 21.38% increase in body weight

were  found  when  ra t s  were  admin is te red
wi th  ascorbic  ac id ,  α - tocopherol ,  lec i th ine
and  L-orn i th ine-L-aspar ta te  respec t ive ly
whi le  the  ra t s  kep t  on  abs t inence  a f te r
ethanol treatment showed 19.8% increase in
body weight .  In  the  therapeut ic  t rea tment ,
24.44% increase in body weight  was found
when  ra t s  were  t rea ted  wi th  ascorb ic
acid and α-tocopherol and 22.9% increase in
body  weigh t  was  found  when  ra t s  were
t rea ted  wi th  l ec i th in  and  L-orn i th ine-L-
a s p a r t a t e .

E thanol  caused  s ign i f ican t  (P<0 .05)
e leva t ion  in  cho les te ro l ,  t r ig lycer ides  and
LDL and reduction in protein,  albumin and
A: G ratio in serum. In both preventive and
curative options α-tocopherol showed better
protective effect  followed by ascorbic acid.
Prevent ive  opt ion  was  bet ter  than cura t ive
opt ion .  The  e f fec t s  o f  l ec i th in  and  L-
orn i th ine-L-aspar ta te  were  no t  p romis ing
(Table I & II).

TABLE I : Percentage  increase  in  body weight  and serum levels  of  prote ins  ( in  gm/dl) .

% Increase in body weight Protein Albumin Globulin A:G ratio

Group  I 4 2 7 . 4± 0 .26 4 . 6± 0 .25 2 .59± 0 .50 1 .88± 0 .46

Group  I I 16 .8 5 .21± 0.36* 2 .46± 0.28* 2 .73± 0 .39 0 .91± 0.27*

Group  I I I 24 .44 6 .46± 0.18*@ 3 .43± 0.23* # 2 .99± 0 .30 1 .14± 0 .17

Group IV 24 .44 6 .36± 0.18*@ 3 .29± 0.23* 3 .07± 0 .18 1 .08± 0.11*

Group V 25 .9 6 .71± 0.27@ 3 .64± 0.31*@# 3 .06± 0 .38 1 .21± 0 .21

Group VI 24 .44 6 .61± 0.27@ 3 .46± 0.31* # 3 .22± 0 .20 1 .06± 0.04*

Group VI I 21 .38 6 .14+0.35@ 3 .07+0.26* 3 .08+0 .26 0 .99+0.07*

Group  VII I 22 .9 6 .10± 0.35*@ 3 . 0± 0.26* 3 .13± 0 .20 0 .98± 0.07*

Group IX 21 .38 5 .89± 0.41* 2 .98± 0.19* 3 .17± 0 .50 0 .96± 0.12*

Group X 22 .9 5 .81± 0.41* 2 .78± 0.19* 3 .08± 0 .11 0 .90± 0.03*

Group XI 19 .8 5 .86± 0.34* 2 .64± 0.23* 3 .16± 0 .25 0 .98± 0.19*

Mean ± SD.  (n=6) .  *P<0 .05  compared  wi th  con t ro l  g roup .  @P<0 .05  compared  wi th  e thano l  t r ea ted  g roup .
#P<0 .05  compared  wi th  abs t ina ted  g roup .
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D I S C U S S I O N

In addi t ion to  lower  increment  in  body
weigh t  e thanol  a l so  caused  s ign i f ican t
e leva t ion  in  cho les te ro l ,  t r ig lycer ides  and
LDL and reduction in protein,  albumin and
A: G ra t io  in  se rum.  Ascorb ic  ac id ,  α -
tocophero l ,  l ec i th in  and  L-orn i th ine-L-
aspartate  exhibi ted an abi l i ty  to  counteract
the alcohol-induced changes in the body weight
and  b iochemica l  parameters  in  p reven t ive
and therapeut ic  models  in  varying degree .

Decrease in the body weight  in ethanol
t rea ted  ra t s  i s  essen t ia l ly  due  to  fa t  mass
reduc t ion  (6) ,  r educed  ad ipose  t i s sue  and
inadequate  nutr i t ional  in take (7) .  Al though
ethanol can supply >50% of dietary energy,
the calories  provided by ethanol  cannot  be
stored (7) i .e.  energy from ethanol may not
be utilized to maintain body weight. Ethanol
s lows  down the  ra te  o f  hepa t ic  p ro te in
metabol i sm (8)  and  a lbumin synthes is  (9) .
Hypoalbuminemia ,  a  common fea ture  of
alcohol abuse (10) is attributed to nutritional
s ta tus  of  the  subjec ts  (11) .  Dif ferences  in

d iges t ion  and  adsorp t ion  tha t  a re  common
in alcoholics contribute to protein deficiency.
Albumin  forms adducts  wi th  ace ta ldehyde ,
which  can  s t imula te  the  format ion  of
immunoglobul ins  (12) .  Trea tment  wi th
ascorb ic  ac id  and  a lpha  tocophero l
s ignif icant ly  increased serum tota l  prote in ,
albumin and A: G ratio and decreased serum
globul in  in  bo th  p reven t ive  and  cura t ive
opt ions .  Lec i th in  showed s ign i f ican t
prophylactic effect  on serum proteins while
i t s  therapeut ic  ef fects .

Hyper l ip idemia  i s  main ly  due  to  the
hepatic oxidation of  ethanol and associated
reduc t ion  of  n ico t inamide  aden ine
dinucleotide (NAD) to reduced nicotinamide
adenine  d inuc leo t ide  (NADH).  Reduc ing
equivalents  inhibi t  t r icarboxyl ic  acid  cycle
ac t iv i ty  and  fa t ty  ac id  ox ida t ion .  E thanol
also inhibits lipoprotein export and increases
fa t ty  ac id  up take  (13) .  Trea tment  wi th
ascorb ic  ac id  and  a lpha  tocophero l
significantly lowered serum tr iglycerides in
bo th  preven t ive  and  cura t ive  op t ions .
Ant iox idan ts  a f fec t  the  ca tabol i sm of

TABLE II : Serum levels  of  l ip ids  and l ipoprote ins  ( in  mg/dl) .

Cholesterol Triglyceride HDL-C LDL-C

Group  I 66 .87± 3 .61 49 .44± 1 .14 32 .26 ± 0 .70 24 .42± 0 .33
Group  I I 82 .46± 3.76* 64 .28± 0.88* 35 .06 ± 0 .77 32 .48± 2.41*
Group  I I I 74 .71± 1.13*@ 59 .47± 0.94* 33 .43 ± 0 .26 28 .45± 1 .08
Group IV 76 .74± 1.32* 60 .13± 0.64* 34 .65 ± 0 .64 29 .47± 1 .24
Group V 72 .85± 1.04*@ 56 .59± 0.37*@# 34 .53 ± 0 .46 25 .85± 0.94@#

Group VI 74 .89± 1.34*@ 60 .39± 0.65* 34 .67 ± 0 .45 27 .74± 0 .48
Group VII 76 .27± 1.48* 63 .23± 0.74* 33 .46 ± 0 .70 31 .47± 0.68*
Group  VII I 76 .31± 0.83* 63 .42± 1.24* 33 .25 ± 0 .83 31 .79± 0.53*
Group IX 77 .36± 1.12* 62 .56± 0.43* 33 .28 ± 0 .89 31 .24± 0.67*
Group X 77 .39± 1.28* 62 .67± 0.73* 34 .57 ± 0 .82 31 .48± 0.57*
Group XI 74 .43± 2.19* 63 .47± 0.86* 34 .94 ± 0.63* 32 .45± 0.61*

Values are mean ± SD, (n=6).  *P<0.05 compared with control  group. @P<0.05 compared with ethanol treated
group .  #P<0 .05  compared  wi th  abs t ina ted  group .
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choles terol  to  bi le  acids  and ascorbic  acid
i s  an  impor tan t  fac tor  in  cho les te ro l
homeostasis (14). It is necessary in the rate-
limiting step in the conversion of cholesterol
to bile acids (15). We, however, were unable
to detect any significant effect of exogenous
ascorbic acid and alpha tocopherol on serum
choles terol  (except  group I I I ) ,  HDL-C and

LDL-C (except group III, V and VI).

In  conc lus ion ,  a lpha  tocophero l  has
bet ter  e f fec t  fo l lowed by ascorbic  ac id  on
e thanol  induced  hypopro te inemia  and
hyperlipidemia. Preventive option was better
than curative option. Effects of lecithin and
L-orni th ine-L-aspar ta te  were  d isappoint ing .
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