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Abstract

The exact pro-oxidant and antioxidant statusin alcoholic liver disease among the chronic al-
coholicsis still not clear. Alcoholic liver disease (ALD) & itscomplications are still one of the
most frequent causes of death in both developing and developed counties. The present study
was conducted to add a new insight to the question, whether ethanol induces oxidative
stress, change in the leve of antioxidant vitamins ascorbic acid & vitamins E (non- enzy-
matic antioxidant parameters), trace elements Zinc & Selenium & activities of antioxidant
enzymes superoxide dismutase (SOD), glutathione peroxidase (GPx) & catalase in erythro-
cytes. Study was performed in 40 patients with alcoholic liver disease (study subject) &
compared to 40 age & sex matched healthy subject (controls). It was observed that they was
a significant increase in MDA (Malondialdehyde), SOD, GPx and significant decreasein as-
corbic acid, vitamin E, zinc, selenium & catalase activity in patients with alcoholic liver dis-
ease when compared to controls. The results of our study have shown higher free radical
production, as evidenced by the increased MDA & decreased levels of ascor bic acid, vitamin
E, sdenium & catalase activity, supporting the hypothesis that they is increased oxidative
stressin patients with ALD. Theincreased activities of antioxidant enzymes may be a com-
pensatory regulatory response to increased oxidative stress. The decreased antioxidative sta-
tus support the hypothesisthat lipid peroxidation is an important causative factor in the pa-
thogenesis of ALD. These data clearly indicates that, antioxidant mechanisms might be im-
paired in these patients. These findings also provide a therotical basisfor the development of
novel therapeutic strategies such as antioxidant supplementation.
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| ntroduction tissues [5]. Influence of free radicals & preseatexida-
tive damage that is alteration in the oxidant- @titiant
Alcoholic liver disease (ALD) is the disease coesiti to  profile is known to occur in chronic alcoholism [6An-
be a major cause of morbidity & mortality, with ieas-  tioxidants are compounds that dispose, scavengap& s
ing incidence day by day especially in the develgpi Press the formation of free radicals, or opposér the-
countries including India [1]. Alcohol intake remaithe tions [7]. They exist in both the aqueous and memér
most important cause of cirrhoses in the Westermldvo compartment of cells & can be enzymes or non-ensyme
[2]. Excessive consumption of alcohol (ethanol)ldnge
section of the population is still an important neetl&  In our previous study we showed that lipid perotima
social problem in many countries of the worldeads to  was significantly increased along with significatié-
various physical, mental & psychological changescrease in antioxidant vitamin levels in patientshvalco-
Chronic consumption of alcohol causes accumulatibn holic liver disease [8]. However we have not stddiace
fat in liver [3]. The ingested alcohol in chroniceholics ~ €lements especially zinc, selenium and antioxidamt
also alters various metabolic pathways inside ther, zymes especially glutathione peroxidase. Anothasoe
which ultimately leads to the production of reaetiwxy-  for selecting this study is that many research jgsdn the
gen species (ROS) [4]. Free radicals are formeboih ~ past have tried to study & confirm oxidative streéss
physiological & pathological conditions in mammalia duced by alcohol. These studies included mainlynahi
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experiments and very few human studies. To throwemo The results of research parameters in patienthaatthy

light on these aspects we have undertaken thiy stnd  subjects are presented in 3 tables.

decided to measure the level of antioxidant vitanirace Table 1 shows significant rise (P < 0.01) in MDAdés

elements and enzymes along with MDA and compare@l4.13 + 1.95) in patients with alcoholic liver éise as
with controls. compared to controls. There was also significactetese
(P < 0.01) in levels of antioxidant vitamins ascoracid

(0.80 = 0.22) and vitamin E (0.63 = 0.24) in thgse

Material and Methods .
tients.

Present study was carried in the department of&oc
istry, Govt Medical College, Miraj and Sinhgad dent
college and hospital, Pune. The study group cormgbrid
40 male patients of alcoholic liver disease, haviiggory
of alcohol intake of 80-100 gmsday continuously for
more than 10 years. 40 normal age matched healdhy m
volunteers served as controls. Written consent® \ak-
en from the patients prior to the study. Patiergsensub-
jected to detailed clinical examination and labomatin-
vestigations. Severely ill patients with termintge, cas-
es with multi organ involvement & those sufferimgrh
hepatitis / cirrhosis / jaundice not related toohldl were
excluded from the present study. Patients with lzejew

35 and above 60 years were also excluded fromtthy.s 1546 1. Shows the mean + SD values of MDA and non

Controls and Patients were divided into 2 groups. enzymatic antioxidants in controls and patient$waitco-
holic liver disease

Table 2 shows there was significant decrease (PE ih

the levels of antioxidant elements zinc (30 + 3.&13e-
lenium (27 + 4.9) in patients with alcoholic livdisease
when compared to controls.

The mean + SD of erythrocyte SOD, GPx, and catalase
are indicated in Table 3. There was statisticatipisicant
increase in the erythrocyte antioxidant enzymes SOD
(10.50 +1.28), GPx (43.62 £ 1.36) activity in patewith
alcoholic liver disease as compared to controle [Elel

of erythrocyte catalase activity was significanitle-
creased (3.15 + 0.35) in group Il (Study subjeetbEn
compared to group | (Controls).

Group | -- 40 healthy age matched controls.
Group Il -- 40 patients with alcoholic liver diseas

Group 1 Group 2
Fasting venous blood samples were collected fomast __Parameters Controls\ Study Subjects
tion of following various biochemical parameters. Mean + SD Mean + SD
n=40 n=40

a) Serum MDA by Kei Satoh method [9]. MDA 3.26+ 0.39

b) Serum ascorbic acid and vitamin E by Ayekyaw(nmol/ml) 14.13 +1.95*

[10] and Baker [11] method respectively. Ascorbic acid  1.55 +0.23 0.80 £ 0.22*

¢) Serum Zinc (Zn) and Selenium (Se) by atomic abfmg/dL) 0.63 £ 0.24*

sorption spectrophotometer (Perkin —Elmer ModeNitamin E 1.72 + 0.46

5000) [12]. (mg/dL)

d) Erythrocyte SOD and CAT by Marklund [13] & P value < 0.01(Highly significant) indicated by *hen

Aebi [14] method respectively. compared to controls.

e) The activity of Glutathione peroxidase XGEC
1.11.1.9) was measured as described by Paglia &nval Table2. Shows the mean + SD values of antioxidant ele-

tine in erythrocytes [15]. ments in controls and patients with alcoholic licksease
All reagents used were of analytical reagent gasere Parameters Group 1 Group 2
obtained from sigma chemicals, st Louis, MO. Controls Study Subjects
Ethical approval of institutional ethical committeeas Mean + SD (Mean + SD)
obtained before doing the present study. n=40 n=40

- ; Zinc 71+6.42 30+3.81*
Statistical Analysis

(Hg/dL)

Statistical analysis between group | (Controls)réup Il Selenium 53.08+10.7 27 +4.9*

(Study subjects) was performed by the studenttest _(Kg/dL)

using SPSS package for windows. The data were eR value < 0.01(Highly significant) indicated by *hen
pressed as mean = SD. P < 0.01 was consideregias stompared to controls.

nificant.

Table 3: Shows the mean + SD values of antioxidant en-

Results zymes in controls and patients with alcoholic lidesease
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Parameters Group 1 Group 2
Controls Study Subjects

( Meanz SD) Mean + SD)
n=40 n=40

SOD( U/gm Hb) 5.70+0.48 10.50 +1.28*
GPx( U/gm Hb) 26.07 +2.30 43.62 £1.36*
Catalase (U/gm Hb) 6.78 + 0.50 3.15 £ 0.35*

P value < 0.01(Highly significant) indicated by *hen
compared to controls.

Discussions

In our study we have showed that, there was snifi
increase in lipid peroxidation and significant dege in
the level of antioxidant vitamins and trace elersefur-
ther we have also showed the increased activitgntif
oxidant enzymes except catalase in patients witbhalic
liver disease compared to controls.

Both inadequate dietary intake of these elementsahn
cohol induced changes in hepatic structure andtifumc
may have contributed to the decrease of these &igce
ments in the subjects studied. Further it is pédsdibat
decreased antioxidant trace elements in combinatitn
reported glutathione depletion, makes the hepatscyt
more vulnerable towards the toxicity of ethanol.

In our study, the erythrocyte antioxidant enzymes $u-
peroxide dismutase (SOD) & Glutathione peroxidase
(GPx) activities have been increased significaimbiLD
patients. Many authors have come across equivacal o
controversial results regarding activities of thesgymes

in alcoholics. Both increased and decreased SObi-act
ties in the blood of alcoholics have been repof2dd 22,
and 23]. The increase in erythrocyte SOD activitgym
probable be an adaptive response towards oxidative
stress. Our finding regarding SOD activity is supgd by

the work of DM Vasudevan and Subirkumar Das (24).
They found an increase in erythrocyte SOD activitlye
probable reason of increase in SOD activity in study
may be that, in alcohol induced oxidative streberd

Alcohol consumption is associated with a number ofnay be up regulation of enzyme activity towardsdexi

changes in cell functions and the oxidnt-antioxtdsys-
tem. Acute and chronic ethanol treatment has beewrs
to increase the production of reactive oxygen ssecCi
lower cellular antioxidant levels & enhance oxidati
stress in many tissues especially the liver [16any

tive stress. Over expression of SOD activity magultein

_increased dismutation of superoxide to H202. Ewden

accumulating that intermediates of oxygen reductiay
in fact be associated with the development of ailtioh
liver disease. GPx is an oxidative stress inductdie

pathways have been suggested as playing a keyirrole zyme, which plays a significant role in the perosghv-

how ethanol induces oxidative stress. Lipid peratiah
mediated by free radicals is considered to be gy

enging mechanism & in maintaining functional iniggr
of cell membranes [25]. The rise in the activity ®Px

mechanism of cell membrane destruction. & cell dg@gna could be due to its induction to counter the effafcin-

[17]. Glutathione (GSH) plays a role in cellulapfaction

creased oxidative stress. GPx provides an effeqtioe

depletion of GSH levels (0.95 +0.14). Several fexctmn-
tribute to this fall; most important of which is idative
stress, which has occurred in our study. DeplatioBSH
renders the cells more susceptible to oxidatiwesstr

We observed a significant decrease in antioxidatat v
mins in alcoholic patients. Free radical generatiam
induce oxidative stress. The decrease in the l&vidlese
vitamins may be due to the increased turnover pfer
venting oxidative damage in these patients sugygstn
increased defense against oxidative damage in alicoh
liver disease. Previous studies also supportedimdings
[3.18]. These results indicate that in ALD patiethe
efficiency of the antioxidant vitamins in counteliag the
damaging effects of free radicals is significamdguced.
Thus the result of our present study suggestsctiratila-
tive functional insufficiency of the antioxidanttamin
system may play an essential role in the developroen
oxidative stress in patients with ALD.

In our study we found decreased level of serum aimat

eliminates hydrogen peroxide and lipid peroxidatipn
reduction, utilizing reduced glutathione (GSH) [26]

Our study showed a significant decrease in theigctf
erythrocyte catalase in alcoholics. Catalase istimyme,
which protects the cells from the accumulation ydiro-
gen peroxide by dismutating it to form water anggen

or by using it as an oxidant in which it works ageaoxi-
dase [27]. The decrease of enzyme could be duae-to i
crease in malondialdehyde which can cross link with
amino group of enzyme protein to form intra an@rogl-
lular cross-links thereby inactivating several angg
including catalase [28].

Conclusion

In conclusion, oxidative stress may be involvedhnonic
alcoholics. The present study clearly demonstrétes
higher oxygen free radical production as evidenbgd
increased levels of MDA and decreased levels ajrasc
acid, vitamin E and catalase activity, supportihg hy-

selenium in ALD patients when compared to controlsihesis that there is increased oxidative streggiients

Other research workers also support our findings 20].
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antioxidant enzymes may be a compensatory mechanishs.

in response to increased oxidative stress. Theedsed
concentration of antioxidant vitamin status suppibe

hypothesis that lipid peroxidation is an importaatisa- 14

tive factor in the pathogenesis of alcoholic livBsease

among chronic alcoholics. These data clearly indica 15.

that antioxidant defense mechanism might be imgddire
these patients. These findings also provide a étieat
basis for the development of novel therapeutictesjias
such as antioxidant vitamin supplementation. Howeve
due to limited number of cases in our study, futstrely
should be planned with more number of cases totars

tiate the more results and arrive at a definitechumion to 18.

throw more light on oxidative stress & antioxidatista-
tus in patients with ALD.

19.
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