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SUMMARY: Prevention of cardiovascular disease should target high-risk subjects based on genetic/familial factors, blood
chemistry blood pressure, body mass index {BMl}, and a hisiory oilo, .urr"nt cigarette smoking. We selected active adults
{n=76) aged 30-60 and investigated these risk factors, in order to recommend preventíve measures.
Another interesting variable is the preclinical status or atheroma of the arterial (carotid) wall or lumen. We also investigated
the presence of oxidative stress in, and the anti-oxidant status of these subjects.
We studied the anti-oxidative eff icacy of superoxide dismutase {SOD) and variat ions of malondialdehyde (MDA).
Supplementation with GliSODin@, a vegetal SOD associated with gl iadin, was effect ive in control l ing the thickness of the
carotid artery int ima and media layers as measured by ultrasonography-B.
We could demonstrate the preventive eff icacy of GliSODin at a precl inical stage in subjects with r isk factors of cardiovascular
disease.

Abbraviat ions: SOD: sup-eroxide-dismutase; IMT: int ima media thickness; ECG: electrocardiogram; qd: once dai ly;
CRP: C-reactive protein; MDA: malondialdehyde; GPx: glutathíone peroxidase.

TIUTRODUGTION

xidat ive stress is known to be a r isk factor of
a thero thrombos is  (1 -21 .  A  number  o f  s tud ies
have attempted to demonstrate the efficacy of

ant i -oxidants in pr imary prevent ion of  th is condi t ion
(3).  The recent introduct ion of  u l t rasonography-B for
the detect ion of  the ear ly stages of  ar ter ia l  damage is
a major advance for detect ing the precl in ical  stages of
atherothrombot ic disease (4-S).  l t  is  now possible to
ident i fy and study populat ions at  r isk,  have a precise
appreciat ion of  their  ant i -oxidant status,  measure the
int ima/media th ickness of  their  carot id arter ies (6),  and
evaluate the ef fects of  the ant i -oxidant supplementa-
t ion wi th Gl iSODin, the f í rst  oral ly ef fect ive SOD (7-1 1).
This new automated technology is a major improve-
ment in pr imary prevent ion and i t  helps to appreciate
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the eventual  important role played by ant i -oxidants in
th is  p revent ion ;  i t  a l lows fo r  a  fo l low up on  caro t id
arter ies,  wi th an automated method that measures
the  in t ima-med ia  th ickness .

MATERIAL AIUD METHODS

Subjects and Design of  $tudy

The populat ion selected for the study was made of
seventy-six pat ients wíthout c l in ical  s igns/symptoms
of cardiovascular disease, but who were considered
to be at  r ísk because of :
.  Family history of  stroke;
.  Height iweight rat io >20-30% above normal range,

c o n s i d e r i n g  B M l .
lnc lus ion  c r i te r ia  inc luded:
.  Sys to l i c  a r te r ia l  b lood pressure  >160mm Hg
.  D ias to l i c  a r te r ia l  b lood pressure :  >90mm Hg;
.  Total  serum cholesterol : .  >2.5gl l ;
.  Serum t r ig lycer ides :  >1  .28g l l ;
.  LDL Cho les tero l :  >1  .4g l l ;
.  I n t i m a  m e d i a  t h i c k n e s s :  > 0 . 7 m m .
All these values are considered to be associated with a
sig n if ica nt cl i n ica I ly-releva nt risk of atheroth rom bosis ( 1 ).
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Al l  med ica t ions  tha t  cou ld  in f luence or  mod i fy  any  c l i -
n ica l  c r i te r ion ,  serum maker  va lue ,  o r  a f fec t  the
assays were excluded for the whole durat ion (-3
years) of  the t r ia l .  Each subject  had to answer a com-
prehensive l is t  of  quest ions related to his/her eat ing
hab i ts  and was enro l led  in  a  persona l ized  d ie t  p ro-
gram in accordance to the SU.VI.MAX study stan-
dards ,  the  French Coord ina t ing  Commi t tee  fo r
Research on Atherosclerosis and Cholesterol ,  and the
Lyon Hear t  S tudy  (12) .

Al l  subjects had to report  weekly on diet  detai ls and
had to avoid s igni f icant var iat ions,  both qual i tat ive
and quant i tat ive,  in their  d iets for  the durat ion of  the
s tudy  (ANPM quest ionna i re ) ;  they  had to  submi t  to  a
medical  evaluat ion every 3 months for  the durat ion of
the study.
These str ingent requirements resul ted in a drop-out
of 42 subjects.
Al l  enrol led subjects were fu l ly informed on the
detai ls on the study, the r isks involved, and signed
informed consent forms.
The total  durat ion of  the study was three years:
> After sessions focusing on nutr i t ional  educatíon,
76 subjects were in i t ia l ly  selected;
> Six months later,  a comprehensive medical  evalua-
t ion was performed to appreciate the consequences
on ident i f ied r isk factors;
>  S ix  months  la te r  (be fore  inc lus ion) ,  the  an t i -ox i -
dant status was evaluated, and ul t rasonography-B of
the carot id arter ies was performed to measure IMT
( in t ima med ia  th ickness) ;
à As a resul t ,  34 subjects were f inal ly included and
randomized:
.  g roup A cont inued to  adhere  to  the  d ie t  recommen-

dat ions only,
.  g roup B was a lso  prescr ibed Gl iSODin  (500U1-NBT

SOD/day) as 2 capsules qd.
> Both groups (A&B) were fol lowed for two more
years in order to evaluate the ef fects of  Gl iSODin.

METHOIDS

I  Evaluat ion of  the ant i -oxidant status of  a l l  sub-
jects was conducted by Dr.  Nicolas Zamaria;  he
assayed a l l  samples  w i th in  seconds o f  d rawing  to
prevent  any  ox ida t ion .  He had prev ious ly  inves t iga-
t e d  a  r e g i o n a l  ( l l e - d e - F r a n c e )  m a l e  &  f e m a l e  p o p u l a -

t i o n  o î  2 , 4 0 0  a d u l t s  ( a g e :  1 7 - 8 9 )  l i v i n g  u n d e r  t h e
same cond i t ions :  nu t r i t iona l  s ta tus ,  po l lu t ion ,  s t ress
due to  t ranspor ta t ion  and no ise ,  e tc .  Th is  p rev ious

s tudy  resu l ted  in  s tandards  (Tab le  1 :  normal  range)
fo r  enzymes and v i tamins  based on  a  subgroup o f
1 ,27  t  hea l thy  sub jec ts .
In the current study, we used the protocol  of  the
SU.VI .MAX s tudy  (13) :
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.  Enzyme assays :  CuZn-SOD (R iansod,  Randox Labs . ,
C r u m l i n ,  U K ) ,  G P X  ( R a n d o x  L a b s ,  C r u m l í n ,  U K ) ,  G S H
(HP chromatography) ;

.  V i tamins :  re t ino l ,  a lpha- tocophero l  ( l iqu id  chroma-
tography; f luorometry) ,  carotenoids (UV),  ascorbic
ac id  (c l in ica l  enzymology) ;

.  Ox ida t ion  markers :  ma lony l -d ia ldehyde (MDA k i t ,
spectrof luorometry)  (  1 3).

Enzyme; Vitamin

Fluorometry ipmollLi 1.3-2.7 1
l t l--------.,,,-,------ i - ,
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(MDA) -- 

i uif lé:Hi 1 1 asià;: - n tt
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I  / r : D V \  1  ^ ^ - . , * ^ f  ^ ^ . ,  t  i

;.- \q7\t i :::yr*st -:i- -.-".-- -
I  Reduced Glutathione i  High pressure jpmol/L !  asO-SSO I

(GSH) chromatography :
:- f;t;;t;;;{;;r;*-';
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| | v g g P - " j - Î ' | u t e i n ) - * ' . ' . ' ' - ' l
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pmol /L  1 .6 -3 .6  |(v i tamin A) :i  l v t t a r r f r f f  A ,  i  I  i  1, - - - -. -. -. -. - - - -. - - - -. -..- -. --
.  cx, tocopherol Fluorometry umol/L 25-45a tocopherol Fluorometry pmol/L 25-45 :

(v i taminE) i  t  i  :--^"*,bl;-;:;::'d**-i--cti'li"àil*--i..l;;|L:

l enzvmotogY l i .-_-- ._l
Table 1:  Ant i -Oxidant Status:  Range from a Group of  1,278
Normal Heal thy Adul ts.

I  Serology: Total  cholesterol ,  t r ig lycer ides,  HDL- and
LDL-cholesterol .
Al l  assays were performed at  the same locat ion (CIEM

Lab, F-75006 Par is,  France; member of  ARCOL/NSFA)
in  pa t ien ts  fas t ing  >12 hours ;  t ime:  0830-0930.
Pat ients gave ful l  informat ion on their  d iet .

I  Schedule:  The study was in i t ia l ly  conducted over a
per iod of  360 days (D0-D360).  76 subjects were star-
ted  on  a  cont ro l led  d ie t  (12)  on  D0,  were  eva lua ted
( lab tests)  on D180, and on D360. Each subject  was

under  the  care  o f  h is /her  a t tend ing  phys ic ian .  A l l  c l in i -
ca l  and b io log ica l  da ta  were  reg is te red  in to  ind iv idua l
f i les wi th subject 's lD, descr ipt ion of  symptoms or
condi t ions,  past personal  and fami ly history,  current
and previous treatments,  r isk factors,  and detai ls on
the  persona l ized  cont ro l led  d ie t  (12) .
> Stat ist ical  analysis;  We used the fol lowing:

var iables wi th X'  and analysis of  var iance (Kolmogorov-

Smirnov) al lowed for comparison as a funct ion of  t ime,
and provided rel iable informat ion on the improvement
or deterioration of the subject's status attributable to the
treatment;

Student 's test  for  paired data was used to evaluate the
eff icacy of  the t reatment wi th Gl iSODin.



I Carotid artery evaluation by ultrasonography-B;

Al l  subjects were examined by the same physic ian

(FL) ,  spec ia l l y  t ra ined in  u l t rasonography-B '  a t  the i r

workpiace, wi th a real- t ime B-mode ul t rasound ima-

ger .  lmag ing  o f  the  in t ima med ia  th ickness  ( lMT)  and

of the diameter of  the lumen of  the distal  segment of

the common artery,  on both s ides'  was conducted

accord ing  to  a  s tandard  procedure  (15) '  IMT images

from the far wal l  of  the artery consisted of  two paral-

le l  echogen ic  lumen- in t ima and med ia-advent i t ia

in te r faces  (doub le  l ine  pa t te rn)  v is ib le  on  a t  leas t  1cm

long i tud ina l l y .  Such an  image d id  no t  inc lude in t rus i -

ve plaque, s ince i ts presence would have disturbed

the  doub le- l ine  pa t te rn '  Hence our  resu l ts  o f  IMT

apply to carot id wal l  th ickness before intrusion of

lesions into the vessel  (pre- intrusive IMT) '

Each sub jec t  enro l led  in  the  s tudy  had a  long i tud ina l

segment of  common carot id artery >1cm free of  intru-

s ive  p laque,  a l low ing  fo r  enough v is ib le  IMT doub le-

l ine Pattern '  
ed between the near

The lumen d iameter  was lmag

a n d f a r w a l l i n t i m a - m e d i a i n t e r f a c e s o n t h e S a m e S e g .
ment exPlored for IMT'

Once the opt imal qual i ty of  these images ( far  wal t  IMT

and lumen d iameter )  had been v isua l i zed '  they  were

frozen at  end-diastole by ECG-tr igger ing'  They were

then transferred to a computer equipped with a digi-

t izat ion sof tware,  and stored on disk for  central ized

off- l ine reading and interpretat ion'

RESULTS

We observed minor  improvements  in  c l in ica l  (BMl '

systol ic and diastol ic BP) and biological  cr i ter ia ( total

and LDl-cholesterol)  at  D'0 in al l  subjects;  th is was

due to modif icat ions of  their  d iet  (12) and l i festy le

when compared to D-360 (Table 3) '  However we did

not f ind changes in their  ant i -oxidant status - that

remained poor-  (Tabte 4) '  or  their  IMT with numbers

too high when consider ing the age of  these subjects '

Conversely,  dur ing the t reatment per iod'  a l l  c l in ical

and biologicat  nuÀbers remained stable (Table 5) '  and

modif icat ions of  the ant i -oxidant status became signi-

f icant atD27O but only the Gt iSODin group (Table 4) '

Changes in the carotid IMT started to be visible at D545'

but became statistically significant at or after D730'

We compared subiecis wi th diet  (12) changes only

and s l igh t  inc rease in  IMT wi th  sub jec ts  o f  the

Gl iSODin-treated group; in Gl iSODin-treated subjects '

IMT decreased and reached signi f icance at  D365; and

a t D 5 4 5 a n d D T 3 0 i t r e a c h e d p < 0 . 0 0 1 ( F i g u r e l ) .

DISGUSSION

This study was conducted in young adul ts and inves-

t igated the potent ia ls of  a personal ized diet  associated

to a new vegetal  compound in prevent ive medicine;

we evaluated the resul t ing ef fects by using non invasi-

ve ul t rasonography-B, and biological  assays conduc-

ted immediately to avoid subsequent oxidat ions'

I  Summary:  Al l  these data'  before the diet  phase'  are

presented in columns D-360 of  fo l lowing tables'  Al l

subjects had a high BMl,  e levated systol ic blood pres-

sure ,  metabo l ic  b io log ica l  abnormal i t ies  (e leva ted

Serum leve |s  o f  l ip ids ,  and g |ucose;  low HDL) ,  and

high tMT. Data at  D0 (randomizat ion) are presented in

Table 2,  there are no di f ferences between the C

(cont ro l )  g roup and the  GL (Gl iSODin)  g roup '

'- -' '" '"'- -- -',
GL: n=16 a

10 men, 6 women :
. ,.,t,. . ,.,, l,*ztattr*tztttll"'zl;z'zi

43

27.9 +l- 0.9

:Age (Years)

I noOy Mass lndex Kg

:gtooO Pressure mmHg

Systol ic

: Diastol ic

Total Cholesterol g/l

LDL-Cholesterol g/ l

HDL-Cholesterol g/ l

Triglycerides g/l

Glycemia

FamilY HistorY
of Diabetes

FamilY HistorY

: of MYocardial lnfarct ion

lFami lY His torY

, of Cerebrovascular Accidentl

:Ca ro t i d  IMT  mm

i
153  (3 )  150 (2 )

8e (2) | 
80 {2)

t Z.SS +/- 0.30 12.20 +l- 0'2

1.50 +/- 0.21 1.46 +l- 0'2

,  O.sO +/-  0 '09 io 'st  *^ o ' t

1 t.ga +l- o.3z i t.gs *l- o.z

1.12+/-  0.10 0 '86 +/-  0"
t 1
1 1

42 +l- 0.5

28.3 (0.3)

156 (2) 1
. 1

g0 (1)  ' ,

2 .38 + l '0 -32

1.53 +/- 0'26

0.52 +/- 0.10

1.58 +É 0.30

1.1A + l -  0 '12

+ in 34 subiects

i + in 40 subiects

28.2 $.41

43 +i- 0.5

27.8 (0.3)

+ in 32 subjects

0.668 (0.012) ,o,ooo iot!10\'|0.670 y0:0:

fuUf" 3: Data before Treatment/Control '

Or ig ina l  data  on sublects  a t  recru i tment '  i 'e '  when ALL subiects  enro l le t

the personal ized d ie t  Phase '
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Gl iSODin@ is  a  water -so lub le  superox ide-d ismutase
extracted from a special strain of Cucumis melo LC
(canta loupe melon)  chemica l l y  combined to  wheat
g l iad in  fo r  e f f i cacy  a f te r  o ra l  admin is t ra t ion  (7 -11) .

Recent studies have confirmed its activity vs. oxidative
stress;  e.g.  the study by Muth CM et al  vs.  hyperbar ic
oxygen-related cell damage was very demonstrative.
We have been studying populat ions of  the Par is,
France area  ( l le -de-France)  s ince  1961 th rough our
center,  focusing on prevent ive medicine. 3,400 sub-

GPx

iDO 1 3.020 1 1.118 , 43.360 ,
?"-----i"----**-i*-*----t', ' 1

'  i  c  1c t_ : .C 
- .e f l - t "é{_ t ,

i--------;-----
D60 .3.114 2.816,1,084i1,326146.704a 49.22 1

, , . ?--------t.--_-_-_ri_--_----r:--------_-.1.

tD1 20 1 3.468 1 Z.S +O i 1,07 6 1 1,428i39.860 58. 1 601'
D27o 3.326' 2.04 1,069 1,580 40.520 62.420

ifl;óh.no 1 Ii t : {,nóni i :;iii'éi ;J .. lii ó' óiii.it ;ó'
i"""-----l--" --

| :D730 '3 :180:2:o911P:6: :6 |1 :630 '4 :
Table 4: Anti-oxidant status.
Anti-oxidant status in subjects at D0, 60, 120,
270, 480 and 730 of the treatment phase (day
0-730) .  Number  o f  Subjects :  34.  Group C
(Contro l ) :  13 males,  6  females;  group GL
(Gl iSODin 500m9 qd) :  10 males,  6  females.
Age: -42-43.

j ec ts  undergo a  regu la r  annua l  eva lua t ion  in  th is  cen-
ter.  The biological  r isk factors are evaluated by the
NSFA-cert i f ied reference laboratory that  conducts
assays within seconds of  sampl ing;  the carot id arte-
r ia l  s ta tus  is  measured by  u l t rasonography-B us ing
special  sof tware registered in France and in the US
(SYNARC). We have bui l t  up references and standards
for oxidat ive stress based on >2.400 subjects.
By using new and af fordable technology, we can
monitor act iv i ty on ant i -oxidant stress and the reduc-

Figure 1: Changes in carotid IMT values from baseline.
Changes of  IMT at  basel ine,  D365,  D545,  and D730.
Upper  co lumns:  IMT in  cont ro l  group;  lower  co lumns:  IMT in  Gl iSODin group.
Whi le  the cont ro l  group exper ienced s ign i f icant  th ickening of  lMT,  the
Gl iSODin group exper ienced a s ign i f icant  reduct ion o f  lMT.

Changes in carotid IMT values from baseline

(t.t t\t

t . t l8

t,t)16

r.t {tl.l

$.t) t2

0.tt{l

t1,q,.rt

ù"tIltr

tj.u11

t:J.lrJ2

D 180 D 360 D 730

CRP mg/L

27.6 +l- 0.3 1

1.40 + l -  0 .20 1.38 +/ -  0 .22 1.42 + l -  0 .19
' , 1 .11  + l -  0 .10  i  1 .10  + l -  0 .9  1 .10  + / -  0 .8

i  1 .2  + l -  2  t  1 .06  + l -  1 .6 :  1 .02  + l -  1 .8

?9'8-:/.9,2

1.39 +l-  0- ,17 ,1.77 +l ;0:21)1:36 *1. . .0- : j5 ,
1.09 +É 0.8 ,  1.09 +i-  0.8 I  1.06 +/-  0.10;

1.24 +t- t.ìó t.nró *t- ó.s 
'',- 

l.t-;l-'ói;..i-',.

Table 5: Evolut ion of cl inical and biological data during treatment phase (D0-D730).

Evolu t ion o f  phys ica l /c l in ica l  and b io log ica l  data  in  randomized subjects  o f  Cont ro l  and Gl iSODin-
t reated groups at  days 180,360 and 730.  No s ign i f icant  d i f ference was observed.
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t ion of  oxidat ive markers '  This evidence of  ar ter ia l

wal l  protect ion could be considered as control l ing the

extension of  atherosclerosis and cardiovascular r isks '

S ince  the  f i rs t  pub l i ca t ion  o f  Sa lonen (1991)  on  u l t ra -

sonog raphical  ly-assessed carot id a r tery morphology'

p rogress  in  non- invas ive  med ica l  imag ing  dur ing  th is

las t  decade has  conf i rmed the  va lue  o f  and va l ida ted

the  use o f  th is  techno logy  as  c l in ica l  marker  o f  a the-

rosclerosis;  the ul t rasonographic measurement of  the

int ima-media th ickness ( lMT) of  the carot id artery wal l

is  now accepted internat ional ly f i4 '  16) '  Thickening of

the int ima-media is f requent ly observed in hyperten-

sive pat ients (15, 17-18);  i t  is  a lso found in pat ients

with cardiovascular r isk factors;  hyper l ip idemia (19'

21) and IMT are correlated not only wi th increased

r isk of  cerebrovascular disease'  but  a lso wi th increa-

sed r isk of  myocardial  infarct ion'

Changes in vessel  th ickness appear very ear ly in athe-

rosclerosis ( inf lammatory in i t ia l  phase) '  Dur ing the

past few years,  h igh resolut ion ul t rasound imaging

techniques have enabled invest igators to quant i fy

non- invasively the presence and the progression of

ear ly atherosclerosis in large per ipheral  ar ter ies and

in  la rge  popu la t ions '  Th is  u l t rasound techno logy  was

developed by Simon and Gariépy (22-23\ at  the

Hospi ta l  Broussais,  Par is,  France with the French

company SYNARC; i t  a l lows for the fo l lowing of

changes of  the IMT of  the carot id wal l  as a funct ion of

age, gender,  and atherosclerot ic r isk factors \14'  24'

Zi l .  nging is the main factor inf luencing lMT; the nor-

mal IMT is found in subiects <18 years of  age, f ree of

cardiovascular r isk factors '  Adul t  men have higher

IMT and reduced diameter values'  and have a more

rapid progression of  atherosclerosis than women as a

general  ru le.  There are very l imi ted data avai lable on

the inf luence of  ethnic i ty on IMT; di f ferences between

e t h n i c g r o u p S m a y r e f l e c t d i f f e r e n t I i f e s t y | e s , r i s k p r o -
f i les,  or  sensi t iv i ty to r isk factors '

This technology is a rel iable diagnost ic tool  for  predic-

t ing cardiovascular compl icat ions'  and helps control  the

long- te rmef fec tso f t rea tments (hypotens iveorhypoI i -
p idemic) \28,31) '  Reduct ion of  IMT has been observed

with angiotensin conversion enzyme (ACE) inhibi tors

(31) in hypertensive patients' and with aggressive l ipid-

lowering treatments (29-30)' These studies have also

shown that l ip id prof i le and blood pressure may act

synergistically in the progression of IMT'

The main resul t  of  the present study is the demonstra-

t ion of  the reduct ion of  the progression of  carot id IMT

wi th  a  p rogram o f  d ie t  (12) ,  and an t i -ox idant  supp le-

mentat ion.  The Lyon Heart  Diet  (12) was administered

for one year before inclusion'  and for two more years

unt i l  complet ion of  th is three-year study'

This was a primary prevention trial in subjects aged 40-

46, with the same socio-professional background' resi-

d ing  in  the  same geograph ic  a rea  ( l le -de-France) '
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Subiects were c lassi f ied according to their  cardtovascu-

lar  r isk factors,  using the algor i thms of  the Framingham

study modified by the European Society of Cardiology'

and including a low anti-oxidant status (32)' as well as

the determination of IMT of the common carotid artery;

the IMT was measured in these adults of both genders'

we could select, within this population, subjects at risk

with IMT>PgOth percentile in the same age group' We

have been using this technology since 1992' including

an automated computerized edge detection program

(lotec) that makes SYNARC the leading company prc

ding imaging for c l in ical  t r ia ls '  ln the Cholesterol

Lowering Atherosclerosis Study (CLAS)' common artery

IMT (33) provided earlier and better information on the

effects of LDL-Ioweri n g treatment than a ngiog raph ical ly-

detected coronary stenosis, or carotid plaques; this was

recently confirmed in a study on primates' A Finnish epi-

demiological study (34) reported that LDl-cholesterol

*r, pr"Jictive of the rate of progress of carotid IMT only

in subiects with high serum levels of pro-oxidant cop-

per; the intracellulu' 
""utulation 

of modified LDL is

promoted (or delayed) by serum pro-oxidants (or anti-

oxidants). The Los Angeles Atherosclerosis Study inves-

tigated the role of serum and dietary anti-oxidants on

the progression of IMT in subjects enrolled in 1994; the

results were published in 2004 (35)' and confirm the

potent ia l  benef i ts of  some ant i -oxidants '  a l though

Gl iSODin was not included'

G l i S O D i n  i s  a  w e l l - k n o w n  a n t i - i n f l a m m a t o r y :  r n

C57Bl/6mice, Gl iSODin alone -but not the melon

S o D o r t h e g | i a d i n a l o n e - p r o t e c t e d c e l | s f r o m t h e p r o -
inf lammatory act ion of  INF-gamma' wi th a s igni f icant

inc rease in  the  produc t ion  o f  rL_10 and a  s ign i f i can t

reduct ion in the product ion of  TNF-alpha af ter  act iva-

t ion  o f  macrophages by  immune complexes  (11) '  l t

a lso  prevented  tumor  p rogress ion  promoted by

in f lammat ion  th rough scaveng ing  in f lammatory  ce l l -

der ived  suPerox id"  3n1eP (36) '

Since i t  is  now general ly accepted to consider athe-

rosclerosis and resul t ing cardiovascular disease to be

started and devetoped through an inf lammatory pro-

c e s s , w e c a n u n d e r s t a n d w h y _ a n d s o m e w h a t h o w -
Gl isoDin ,  assoc ia ted  w i th  a  p roper  d ie t  (12) '  i s  ac t i ve

against  atherosclerosis;  there were no side ef fects

reported with or wi thout Gl iSODin'  Our study also

dem o nstrates that  non- i  nvasive modern tech nolog ies

can diagnose, fo l low, and predict  the outcome of

atherosclerosis in subiects wi th r isk factors '

ln summary,  we have demonstrated that long-term

primary prevent ion in cardiovascular disease is pos-

sible in (apparent ly)  heal thy adul ts wi th r isk factors by

combin ing :  regu la r  comprehens ive  c l in ica l  and b io lo -

g ica l  eva lua t ion  inc lud ing  the  an t i -ox idant  s ta tus  and

-more important ly-  measurements of  IMT by ul t raso-

nography-B, a proper diet  (12) that  tends to reduce

in i t ia l l y  e leva ted  r i sk  fac to rs '  and Gl iSODin  tha t



improves  s ign i f i can t ly  the  an t i -ox idant  s ta tus
d imin ishes  remarkab ly  caro t id  a r te ry  lMT.
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