





























in elderly at risk of Alzheimer’s disease (den Heijer et al., 2002) has been observed.
Furthermore, the degree of tempo-parietal atrophy in Alzheimer’s dementia (Clarke et al.,
1998) also directly correlates with the degree of plasma homocysteine levels. A new
approach to explaining the reversibility of alcohol-induced brain atrophy observed in many
cases may be provided by transient ethanol-associated hyperhomocysteinaemia. Accordingly,
toxic hyperhomocysteinaemia is to be discussed as being causative, but the influence of
alcohol regarded as an indirect effect. These investigations are consistent with the
observation that patients with hereditary homocystinuria, in addition to mental retardation,
remarkably often display cerebral atrophy and suffer from epileptic seizures (Gibson et al.,
1964). The latter fact is in line with more recent investigations showing that patients with
moderate to severe hyperhomocysteinaemia significantly and more frequently suffer an
occasional seizure during alcohol withdrawal (Bleich et al., 2000; Kurth et al., 2001).

In addition certain region of CNS such as the hippocampus and cerebellum, may be
vulnerble particularly in oxidative stress because of their low endogenous levels of vitamin E,
an important biochemical antioxidant, relative to other brain regions(Abel, Hannigan, 1995).
Moreover, immunohistochemical analyses revealed that Hcy was not distributed uniformly in
the brain but accumulated in specific regions, including the cerebellum, the hippocampus and
the subventricular zone lining the lateral ventricle(Chung et al., 2003). Such a depressed
defense system may be adequate under normal circumstance. However, in pro-oxidative
conditions, such as during alcohol exposure, these low antioxidant defenses can predispose
the fetal brain to oxidative damage. Interestingly, results of current study demonstrate that
hippocampus/brain and cerebellum/brain weight ratios in ethanol group are significantly
lower than control group, and reveals that hippocampus and cerebellum were affected more
than other parts of the brain. Also according to our study results, the correlation between
hippocampus and cerebellum Hcy amounts and weight in hippocampus and cerebellum is
contrary to compared correlation among plasma Hcy and hippocampus and cerebellum
weight. This correlative contrary shows that cerebellum and hippocampus may be, has more
homocysteine than other parts of brain. Normalization of hippocampus and cerebellum
weights in lipoic acid and vitamin E treatment group, with having linear correlation with
plasma Hcy, indicate that plasma Hcy concentration has more affection in this region of brain
cell damage than hippocampus and cerebellum Hcy concentration. Anyway, this is the first
study that evaluated hippocampus and cerebellum Hcy concentration in vivo, and more study
is need for clarify precise underlying mechanism of Hcy on hippocampus and cerebellum

weight change.
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In the current study, we demonstrated that vitamin E and lipoic acid treatment,
decrease plasma, hippocampus and cerebellum Hcy amounts compared to the ethanol, and
normalized brain body, hippocampus and cerebellum weights compared to the control. It is
likely that antioxidant/free radical scavenging properties of antioxidants make a significant
contribution to their anti-apoptotic effects. However, each of these antioxidants exerts
additional effects that can potentially contribute to their neuroprotective actions. Some of
their non-antioxidant effects contribute to the maintenance of a healthy ROS level within the
cell by modulating levels of endogenous antioxidants and the antioxidant enzymes, which
facilitate the detoxification of ROS.

In conclusion, it is possible that an alcohol-induced hyperhomocysteinemia with
subsequent accumulation of excitatory neurotransmitters may partly mediate excitotoxic
neuronal damage. These mechanisms which could be, at least in part, enhanced by oxidative
stress, might be the cause of brain shrinkage in alcoholism. Furthermore, administration of
vitamin E and lipoic acid prevents brain atrophy and hyperhomocysteinemia. To our
knowledge, this is the first report of an in vivo demonstration of such an effect. In order to
develop feasible prevention or treatment strategies of FAS, further research is required to
elucidate the detail of the mechanisms by which alcohol produces the mentioned brain
deficits.

CONCLUSIONS

] Maternal alcohol consumption during gestation and lactation, caused sever
increasing of lipid per oxidation and protein oxidation in the developing hippocampus and
cerebellum of offspring’s. Vitamin E and lipoic acid treatment along ethanol restored lipid
per oxidation and protein oxidation to the normal level.

2 Our study results showed significant increase of TUNEL positive cell number
as indicator of apoptosis in all layers of hippocampus and cerebellum in litters from pre and
postnatal ethanol exposured mothers. In comparison to the ethanol-treated group, vitamin E
and lipoic acid treatment along ethanol, significantly decreased the numbers of TUNEL-
positive cells in hippocampus and cerebellum of offsprings. However, in antioxidant
treatment group, the number of TUNEL -positive cells was still significantly higher than
control group.

3 DNA strand breaks showed significant increase in hippocampus and
cerebellum of pups from mothers that exposured to ethanol in gestation and lactation period.

Administration of vitamin E and lipoic acid significantly decreased DNA damage compared
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to ethanol group. However, the number of comet-positive cells as an indicator of DNA
damage remained still significantly high.

4. Maternal exposure to ethanol induced significant increase of homocysteine in
plasma, hippocampus and cerebellum of offspring. In plasma, vitamin E and lipoic acid
treatment along ethanol normalized plasma homocysteine amount. In hippocampus and
cerebellum, vitamin E reduced homocysteine level to control level, and lipoic acid treatment
significantly decreased homocysteine amount compared to the ethanol group.

5 Hippocampus, cerebellum, whole brain and body weight in offspring from
maternal ethanol consumption group, significantly decreased compared to the control group.
Vitamin E and lipoic acid treatment, restored atrophy induced by ethanol in all mentioned
parts. Ratio of hippocampus weight/brain weight and cerebellum weight/brain weight in
ethanol group was less than control group. The decreased ratio of hippocampus weight/brain
weight and cerebellum weight/ brain weight in ethanol group has shown that developing
hippocampus and cerebellum are more vulnerable to ethanol exposure than other parts of
brain.

6. Vitamin E as a fat soluble antioxidant compared to the lipoic acid as a water
soluble antioxidant had more pronounced effect on both apoptosis and DNA damage induced
by ethanol in developing hippocampus and cerebellum.

7. In different layers of hippocampus, CA3 layer is less affected by ethanol-induced
apoptosis and DG layer is more sensitive to ethanol. In cerebellum, Purkinje cell area was
less affected by alcohol-induced apoptosis than other parts. The reseon for this different
response, may be is due to size and density differentiation between different layers of cells.
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Lkpghli wwphbphtt kS npwnpnipnll b qupddnud quipqugng nubtnh Jpm
wlnhnih Jhwuwlup wqpbkgmpjuit Ukuwlihquikph nuunliwuhpmpyubip (Daniel
et al, 1991; Olney et al, 2002; Jennifer et al, 2008): Puquwphy]
hEnwgnunnipymitikpng pugwhwpndws b, np hnhnipyui pupugpmu wilnhnjh
oquugnpénulp nupbnnud Wupnulwquhnpahy
thnihnjunipynititbph  quipqugiwiip (lkonomidou et al, 2000), mnknh wwppkp
Junnygubpnud®  ikgpnbikph Uwhwgiwip  dwubwdnpungbu hhynlulwynid
(Bonthius et. al., 2001; Anna et al., 2009; Andreia et al., 2009), hnwnwnwlumi
Yndntqnud (Chen et. al., 1999) b nuptnhynud (Pierce et al., 1999): Zwph wnlikynd,

byuunnd t wnglih

np kpwlnh ogunugnpsnuli opquithqunul wrwgwghnul opuhnuyhti uppku,
nwnh  Jupbnpymd E opuhnuyhit uppbuh b quipquignn hhynludwynud  no
muntnhynud oqklmquht b pgunhls Yummgiuspurhts dnthnfunipnikph hol
Yuwh puguhwpnnup:

Unyt  winbbwfinumpput  guowli © bnk  numdbwuhply wnlbtnlikph
Qupqugnn  mnbnpynul b hhunfunfynud  &wpubph  ghpopubquigdu,
uyhinwuymghbph  opupnugml  gnpéplipmgubpp, VLR-h fowpwpnuip b
wwnupnngp, hywku bwh junnigguspughi thnthnjunipynibiikpp: Nuunulimuhpyky
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E bl huluopubnuinbip Jhuuihls E-h bt a-{hunjuppyh tbjpnupnuntynnpuhl
wqnkgnipinith ninh munuwlbwuhpynn  Juenyghbpmd phpwgnn — opuhnuyht
uppbuh gmguihpubph Jpw: Zknwqninmpjub wpynibpttpp Jyuynd kb, np
hnhmpjub b juwplwwnynpjub ppgwimd wnbbkwnbbkphtt kpwinth Ubkpwpynuip
bpwig ubkpinh mnbnhlnud o hhynjudynud  dwljwénud  t  &wpubph
qtpopupnuigiwl b uwhwnwlymgbph  opuhnuigdwh  gnpéplupwgulp,
hutighgimd ki FUE-h Juwudwhlb n wwynupnnghl, mnknh phupniyghugh
qupqugumbnp: Uju Eunngkl hwlwopuhnuinn
umujkpopuhnphuldnunugh wijnhympmbnp tpwbng vinwgws weliknikph ukplinh
hhuynijudwynuwd sh thnpdod, huy mnbnhnud thundnd b bwlwb hokgnud
unnighy  juiph  hwlbdwnmpulp:  Uhbynkn  juwnwjmgh  whinhympmbp
hhynjuduymy tjwgnud £ unmghsh hudbdwnnipyjudp, hul ninknhnud buljub
tnthnjunipjul sh Eupwplyoul: Cpinundhts E-h b a-hynjuppidh oguwgnpénudp
npuuqughnud. £ nuunudbwuhp]ws  gnjugmpiniiibpnud. tpwtingny]  hpwhpdws
lhwhnbbph gkpopupnugiulb b uyhwwlymgubph opuhnugiub gnpdplipwgtph
Zuljwopuhnuinnikp Eupunhnpduyhtt  fudpnud
Yunnwiwah U untubpopubrphudnumugh winhynipyut whnwywpdtpn wnnighsh
hulbdwinnipjudp mikh hnyhh hwlijwewl nunnnipyndi:

Zhwnljwdwh b mabnhlyh YEnth popop gkpnkpmd dljunmgm E Tunel — wynghwnhy
rehebph pwlwhh twjwh wybpugmd, npp hwbiphuwbnd b wynwyinngh
hpdtmljub gmgwbhyp: Epwing uinugus stnntitphg Sinwé ubpinh hhynljudyh
CA3 nupwnt wrul] pny] qquymbmpnih b gnigwpkply, hul wwnwdbugnp

npnlip

wuydwhitkpnud

wnbnupwpdbpp: unwugud

qujupp Ujniu quiginkph hwdbdwnnipjudp” wkh Uks qquuyniimpnih: Ninknhljh
Ytnlh nupyhtykh pehottiph okpwp phy qquymil b tpwingh Wjunndwdp, pub
Unjkynyuyhtt b hwnhuynp pkpnbpp: Qquuhnpkt jwqly E Tunelwnqhwnhy
pehguiph putwympnbp Yhununthi E-h b a-jhynjuppnt vnugws Yhunwihikph
Unw, vmfuytt dbhwnyg wybh pupdp’ winmghy judph hudbdunmpjunlp: Epwingh
wqntgnipjulp wnnighy Yktnwihubph hunfbdunnnpyunp qquihnpbt yunwimad
i bwb YE-h onpugh Yupmfwh kwpkpp, huly  hwljwopuhnwinntkph
oguugnpénudp  qquhnpkl jwqkginud £ YU@-h ungkynybbph Juwunfubph
php:
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Znuqnunnipynitiitbph  wowbApl  wnwpphplood pugwhwpnily L op  hgh
wnbkintbphtt winhnjh Ghpwplnudp baguonnd | hownghunbplih puitiunepput
Ukdwgdwiip tpwitig ubplinh wypuquugnl, hhugntpudugnid bonugbighnud: SChnundht
E-h  oquuwgnpénulp  Unpuwpuglinud | honghunbplih  pubiwljnupnip
nwunwlbwuppfus  gojugnipymbbibipnud, ) Acphupmpuppnith bulubinpbu
juqkginud  t hounghuwnbiplif pubimlnippoibip - dhugh Epwbing - wnwigusd

YEunwihtbph hwdbdunnnpyundp:

Zkwnwugnunmpynibibph wpgnplibipp ljugnud b b, op Epuilingh oquugnpdnup
qquihnpbl ijuwqbgnud £ hhuynbuifugh, nuginhlih b dwpdUh quibigudp unnghy
JEinuihubph  hufbdwnn pyundp: Uhwdunfwliwly — thnfufoud — k .
gnjugmpiniiiph quiiqyudh hupupbpnipiip nogbigh quiigudhl: Chinudpt E-
b W aqhuynjuppdh Wkpwploufp (Epulubiglond Eooobghlh b hhynludgh
wywdmdp,  bnplwpughnud - bpubg  quiliglush m nubnh - quibiqudh
thnjhwpupbpnipynbip:

Hwunupyws  thapdwpuljub - hlnwgnnnipgnip hwlinpuwbind £ wyb kquiljh
htnwgnunnipynitiibphg dklyp, npp JYugoud E, np wiynhnip dwlwdnud £ opuhnuyhic
uppbu, npb nunblgynud E nunbnhlyh, hhunfuiiuh peguhl, unjkynuyughl b
Junmgywspuyhtt  hnthnjunipynbitkpny: Zwlwopupnuitinliiph  ogunwgnpénup
tnpuunughnud t ijunm]wd inknupwpdtpp: Unbbwfununtpjub wifjujibpp Jupng
wiynhnh  wqnbgnipjundp nutnuyht
Juwbqupmdubph tmpp dkhwihquitbph pugmhuynuml, hiywbu twb wwndiught
wiynhnjughtt  hulwpnwbhph  qupquigduh Ywijwpghpdwt ot poudiub
buyunnulyng:

Bl oqunugnpdyly wnwgwgn
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