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RATTIPORN WUNSUWAN : EFFECT OF SERA FROM PATIENTS WITH
CORONARY ARTERY DISEASE INTERVENED BY LONG-TERM LIFESTYLE
MODIFICATION ON HUMAN CORONARY ARTERY ENDOTHELIAL CELLS.
ADVISOR : PROF. PIYARATANA TOSUKHOWONG, CO-ADVISOR:
ATCHASAI SIRITANTIKORN, PH.D., 74 pp.

Lifestyle madification (LM} programs are intended to stabilize or promote the remission
of coronary artery disease (CAD). The purpose of this study was to examine the effects of LM
program on oxidative stress marker in CAD patients and study on an in vitro effect of sera
obtained from the LM-intervened patients on endothelial cells, A total of 30 patients were
recruited and randomized into two group, experimental group (n=15) and usual care control
group (n=15) and were followed for 12 months. Levels of lipid profiles, oxidized LDL and protein
carbonyl were determined in the collected blood specimens from patients at baseline, 6 months
and 12 months. Using patient sera and human coronary artery endothelial cells (HCAECs)
culture, we measured cell viability by MTT colorimelic assay. After 6 months, serum lipid
{cholesterol and triglyceride) levels were significantly decreased in LM group bul they did not
improve after 12 months of intervention. After 6 months of intervention, oxidized LDL and protein
carbonyl levels significantly decrease in LM group but no significant changed at 12 months. In
vitro, MTT assay indicated that HCAEC cell viability increased by sera from patients in
experimental group after intervention. Fluorometric detection of hydrogen peroxide production
significantly decreased <after 6 -months of intervention (in" LM 'group whereas significantly
increased in UC group but no significant changed at 12 months in both groups. These findings
indicate that lifestyle modification program decreases oxidative stress and increases endothelial
cell viability in the patients with CAD. It is strongly recommended as an efficient strategy to
decrease the risk of cardiovascular development.
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CAD Coronary artery disease

HCAEC Human coronary artery endothelial cell
OxLDL Oxidized low density lipoprotein

ROS Reactive oxygen species

LOX-1 Lectin-like receptor for oxLDL

NOS Nitric oxide synthase

NO Nitric oxide

ADMA Asymmetric dimethylarginine

DDAH Dimethylarginine dimethylaminohydrolase
DCFH-DA 2°,7’°-dichloro-dihydrofluorescein diacetate
DCFH 2°, 7 -dichloro-dihydrofluorescein

DCF 2,7 -dichlorofluorescein

TC Total cholesterol

TG Triglycerides

HDL-C High density lipoprotein cholesterol
LDL-C Low density lipoprotein cholesterol

uc Usual care

LM Lifestyle modification
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N9AULUIARIAY (Conceptual framework)

CAD Patients with lifestyle CAD Patients with usual
T Healthy controls
modification program care program
(LM group) (UC group) (Healthy group)
The trial is conducted for 12 months.
Blood specimens are collected at Blood specimens are collected
baseline, 6 and 12 months at baseline

Measurement of lipid profiles, serum oxidized LDL and protein carbonyl

Whether sera from LM, UC and healthy groups have differentially deleterious effect

on endothelial cells: in vitro study

1.  Cytotoxicity (MTT assay)
2.  Reactive oxygen species generation
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pnanladnuazsyaunmalulaenanasee il Ay eala e Beumsuiungy
=2 =2 adaa
AILIAN  UATAINNNIANEI28Y Manchanda wazAtuy [23] Dunazesinainuuulans ({n
Tuaz, ALANETMNS Laznisaaninddnie) Tunisnlasuulaslsavaaniaaniiala filaewe
g Adingaunnmaaes 42 98 Tnansgduidinsanngunaaey LATNgNAILAN NgNAL 21
918 Inanqunaasailungundinllsunsudd@mauuuloay  annisdssnaiiunan 1 1

v
WL ﬂ@;ﬁdiﬂﬂ35'&’ﬁ\l’]?ﬂﬂﬁ@’]uquﬂa‘/\w@\iﬂ%‘mu%ﬁ’mﬂ,ﬂ’)’m’&’m’]?ﬂluﬂ’]?ﬂﬂﬂﬂ’?ﬁ\‘iﬂ’]ﬂ
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(% v
A o

Wady, wmidnsanaziBuilasiuluden (LDL-C, Imanavtafles) anasadefuadAmy
aa A = o ! o = o ' o =
NNADANBNTILILALNGNAILAN LATAINNITRAANADAIABAWALA WLINTRALAWTES

A 1 = 1 = 1 o 1 a o o o aa dj
waaARaANgNTE AT FEUTNILNGNATLANTANNUANFANAUeINTTRIA ATUNI9ATE 9
atuAyULWI AN AIBLLLLRUNsA IR AR AN snTlasiunsfinTsanaaniaan

e ld

asppfesniuanyddtveslssnenunaqinaensnl (11,241 lGAnw
Usz@ndnarasnialasuutlasnisaiiudinsaiiadtdesaasisavaaaiaaniialaluiilan
Tsavaaniaanvinlafuasiinglalfaianlody iluszezoan 4 weu  wan1sIEWLIN
Tsunsunisdadunisguanuies  Tnennsliunlaaunginssunisanssddn  ldud a9
a g 2 =g o 3 a o 6 ¥
vslnpamsnillasiuiieandisetas 10 299naWAMNe  nstslnadnuazua 1
a & = oo o ° = °o o
AR RN TUUAZADNNA LN TN aaAIusd lea 111989 N9eaninaInianLL
TuAzuaznstiauAaMENAINILOLAZNNIATINAUAN TN FININNFAALTUAN \Naan
a o 9/09/ o o 1Y A o a IS o
AAsER  @Nngann liiiminsaresnguiialsavaeninaninlafuanaiuaz sz sl
. . A a a a Ql d” | A o o o aa
antioxidants  lwaen  (nganlslonuaz@miud)  iiNNINTueteliBd ATy eania
(p<0.05) WauRsumauitnguAuAN Tlunalil oxidative stress anas wriseau i
Tuaen Ae ADLAALADIDA TUNANNAABIANNTNBE NN HUIANATYNNETA (p<0.05) el
AunguALAN  esainniseeaalasiulaefume  anaaiweaadinesaansluganisg

o o o

y Aa A A as M s aa =
HINEBN @Quﬂ:ﬁLLuuﬂ‘Mﬂr}‘WTQMNﬂq?Lﬂ@ﬂuLLﬂ@Qﬁ‘ﬂu LLWiNNu%]ZQ’]ﬂQ.JVHQZQﬂ@ N1TANTN

dgfal” Y & ! ¥ Y 1 d‘ adl 1a e [ ¥ o 1
WAl nsliAenasinei uden saeuiasAsUiR  sanviannslinnsarduayuetng
oA = , 3 ONg o = T P g
paides nadaaaniiningaluiieelsanaanaanialantnmindy uavdoy wanany
o a =8 ai o a aa 1 . .
flalseunnsAnEINaTeINRlatuLLan9AINTIRRe  atherogenic  lipids  uaY
endothelial cell’adhesion molecules lwAuanz 18-85 1 IAseuAiiilszifuaslsnaan

Ranvinlamy  wudnlupunlAasunlasniseifiudin 8 heulsysuues  LDL-C

|
] o A

(p=0.007), oxLDL (p=0.03) uaz E=selectin (p=0.02) apava19iigdnAnun eaia e

MUAUNgNAILIAN [25]

v
o o

AnuansAnEdnafuiidefanyAgaudsrAredlaiuluaen  (lipid
profiles) Uaz oxidative damage products vasgilaelsanaaniaanialanundingan

TdsunsunsU5ulasunuunaun1IA I RUEI AR s Ns L ALN AT LUWINALALUNR  nNgIAel

v v
v aa o

rd‘ =2 o o A o . . dul/
ﬂﬁ\iuu']ﬁmﬂﬁ%@ﬂﬂLW@ﬁﬂHW?ZﬂU%@QiﬁJNHIHL@@@ WAYIZALTBY oxidative stress TSN

q

'
o

v
Az AN INaTesTsNTusamadyNlsiaanaanLas taanFauaussudenguAuLng
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v
[

1 Yo dl v [ = v 1 o
naugiaemisndinuazlidinlsunsn waznfraudnaunareinisdinllsunsusionisinanu
oo | o calda v aa ) , o o
PRUTARAINANT IAUNIIMNIIATALTAGNTINAILAT MTT colorimetric assay WAZIATLALIIAN
a A a d’j s . . =2 dsj o £
ayaBasENNATuNelwEag (intracellular ROS production) HansAnEIdaziiling Iy
AHANNUS sz IS A uN ATV ALAL AR LNITSVABAIAAALAY  NUINNA
=2 d” 1 o dl o a aa ] a & % A a [~3
NMANEHNLdINTTU UL REUN IRV HWTARASHARADITAR LN VARARBALAYAT  AAz
\Hundngunistiudulussavimaddmiunisiridsunsuldszend i lunistlesiuuas

iunlasugduuunisinuilaelsavaeaiaaniiolaliluauias
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3

b

uUn
28ALUUNI5]8

1lszang
tszannaiilimune (target population)

frlhalsanaanaaniinlany wavilszainsganinaialil

1gzangsnaEiNg (sample population)
2 = v = A o o -
frlaelsavaaniaenvinlanuinuaiunisine o Tssnenuiaqinasnsnl
aninaalng uazidviilsmeiuiaainaingnd aninnanalng NRgEANG Tadugex

dinganlasansfaaainuasiaslanaenszaziaa1aesnisAnsie

dl '3 o A ¥ X P i b 9
M99 1 LNEUMNITAALARNLANANEA (inclusion criteria)

1 L o a e 1 a
nangiiavaaniaaniialasy naNAULNG

1. Hilaedlffuntsinaduannuundda . 1. Hegunndn 30 1

[~1 A o
dlulsavaaniaaniala 5 mm@zﬁmmwﬂiz%ﬂ

= a I =l
2. IWNATNE TR AIENINNIN 201 3. QﬂﬂWWLLﬁ\‘iLLN

[y N = o =
3. E\!ﬂfJﬂN@’]ﬂ’]TL@Uﬂu’]‘ﬂﬂ UL AN 4 ?zﬁumm%ﬁﬂuﬁ@Wﬂgﬂummsﬁ

(stable angina pectoris) TIULIAN Jnd

Canadian Cardiovascular  Society

(CSS) agfluszmn 1-3




A1379% 2 INEUTIN13AABANANNNIANIE (exclusion criteria)

nandilienaaniaanialany nauAuLng

1. filaefeinnsaes acute  coronary 1. faqiiusiadlithedulsn  Assialld
syndrome neli 6 §Uanii An lsavaasiaenialany Tsamanw
2. filhedvasamenvialasium left main Auladings Taawma Tsasy lon

L 1 vizalspnzida
3. Hihaipnusuialinanyanndd

180 FNARNAILIEN UATHAIAIINAL
TauadnanuInnil 110 JadALuAT

gan

4. #iloudAn left ventricular — ejection

fraction $aeNq1 25%

UALTTIINIFAaLNN (sample size)
T . “ .
AMNNNINUNINITTUNSINAN BT aeWLdn NM3ANEINATBINTLFUILAUNNg
plluTImsesALYes ROS production Aaelumas HCAEC luvaaanaaas saluimed

v
o o

NNSANHININEY ANNIULALLIENIN NANAT 5 AR AIUTUNIIANEIATIN ATLAHAMIY

v
Y o a

Fatinavianne tneutNaINngH LHAa
1. @duanginelsavasadanvinlaguidinTlsunsunislfunlasuuinwmmnis
ANIUTIR FaNATN3SNHLLULNG (lifestyle modification (LM) group) a3
15 pIRRES
o P 2 v a anye o a = A
2. @suannfihalsanasniaanialanun launsineuuulnaineasngmsn
TS sunsunsduilasunnsnesu (usual care (UC) group) Aanuaw 15

RN

o

'
[

3. BuANNguAuAN HuALAENINA (healthy control) AUAU 7 FAating
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LASRINAN b luNN59a8

~ A o ~ala gy = o
R399 3 LATENHE Lazansaiy i lunnsias

Lﬂ?;"ax‘iﬁ’a] (Equipments)

NARA UMDY (Product of)

1) nhedqanssail

2) PINRENTATIUR 25 UAZ 75 om’
(Tissue culture flasks 25 and 75 cm2)

3) witaihinanusisleria (Autoclave)

4) Lﬂ?‘"ﬂ\i‘ﬁ;d

5) AR9SAAN AN TA-sng (pH
meter)

6) Autopipette 212/ 10, 20, 100, 200,
1000 ulAsans Lae tips

7) #iiu 37°C 5% CO,(CO, incubator)

8) ﬁl:ﬂmm%”@ (Class Il biohazard safety
cabinet)

9) Gﬂ:’m_l (Hot air oven)

10) viaALALUTWINEas (Cryotube)

11) Centrifuge tubes

12) AR A 96 g (Tissue culture
plate 96 well)

13) Forcep

14) Glassware

15) Low speed centrifuge

16) Microtube

17) Microplate reader

18) Fluorescence plate reader

19) Protective and sanitary items

20) Plate shaker

Olympus
CORNING, New York, USA HICLAVE

HVE-25, Dublin, Ireland
SARTORIUS, Gottingen, Germany
METTLER TOLEDO, Ohio, USA

BIO-RAD, California, USA

ESCOQO, Singapore
Thermo Fisher Scientific, Ohio, USA

MEMMERT, Schwabach, Germany
CORNING, New York, USA
CORNING, New York, USA
CORNING, New York, USA

KOKUSAN, Japan

Beckman Coulter, Inc, California, USA




20

21) Refrigerators and deep freezers

22) Transsonic TP 690

Elma, Germany

Lﬂi}ﬂﬂﬁ’a (Equipments) (612)

NARAUMABY (Product of) (Aa)

23) Vortex mixer

24) Water baths

VORTEX-2 GENIE, Massachusetts, USA

GFL, Burgwedel, Germany

=
GREIYGEY

NARMAUMADY (Product of)

1) 3-(4,5-dimethylthiazol-2-yl]-2,5-
diphenyl tetrazolium bromide (MTT)

2) 6-carboxy-2',7 -dichloro-
dihydrofluorescein diacetate

3) 95%Ethanol

4) Absolute ethanol

5) Dinitrophenylhydrazine (DNPH)

6) DMSO (Dimethyl sulfoxide)

7) Ethyl acetate

8) Guanidine hydrochloride (GdmCl)

9) Human Coronary Artery Endothelial
Cells (HCAECs)

10) Hydrochloric acid (HCI)

11) Microvascular endothelial growth
medium

12).Penicillin-Streptomycin solution

13) Potassium chloride

14) Potassium phosphate, monobasic

15) Sodium chloride

16) Sodium phosphate, dibasic

17) Trichloroacetic acid (TCA)

18) Trypsin/ EDTA

19) Trypan blue

SIGMA-ALDRICH, Steinheim, Germany

Molecular probes

MERCK, Darmstadt, Germany
MERCK, Darmstadt, Germany
Riedel-de Haén, Hannover, Germany
CARLO ERBA, ltaly

BDH, England

USB corporation, Ohio, USA

Lonza Walkersville, Inc., USA

BDH, England

Lonza Walkersville, Inc., USA

Hyclone Laboratories,Inc., Utah, USA
BAKER, New Jersy, USA

BAKER, New Jersy, USA

USB corporation, Ohio, USA

BAKER, New Jersy, USA

BDH, England

SIGMA-ALDRICH, Steinheim, Germany

SIGMA-ALDRICH, Steinheim, Germany




N5tz ReTasl JURnIg
=2 n’// dgj o [ % o o N [ % o .
nsAneAftaziinedinsziulaiuluaen uazdnsedliaas oxLDL wag protein

1
o

carbonyl lWiiNreIngudaetneis 3 ngu  wazth@iusinatanainimeaaaulumas
g A o Ao Ao Alaa - R o o
IR LNedANAYNTINNNABN1INTINTRTAa (cell viability) wardnszAuzes ROS
. dla d’j 2
production MAAIUNETUITAS
< o 1 A 1 L7 A o = 1 o
nsiLsetvaanteangugtoalsavaaniaanvinlanuwaznguasuan - inlng

[~

A Y A o a 1 14 L A a aa
ﬂ’]i‘L’ﬂ’]ZﬁL@‘ﬂﬁ@’mL@um‘ﬂﬂﬂ’]‘]_lﬁ‘L'JﬂWlﬂ\‘ILL?IM@QH‘Q@Qﬂﬂ?EML@’]SL@@@ 13010U 5 Ha8ART WAL

1 |
%

pnatinedsulngnistiuneeNiAINEe 3000 saUFARIUN 1A 10 WA wAqAuTEUN 1A

azdl = ' a2 3
I/Lle -80 ANATALTEEA NAUNITAIATIEN

1. NsAsIATATEALTAY oxLDL Tudsu
B oxlDL luiSumsadalaeldganmaddagd Mvdnns ELISA
(Mercodia, Uppsala, Sweden) ?ﬁlx‘l oxLDL m32a@aLfag peroxidase-conjugated
anti-apolipoprotein B antibody 138n17lnzce Ae ﬁmm%éué’m sample
buffer 1:6561 1¥11 1A suTIADANUE1 R 25 Tulasans 1daslu ELISA plate
ﬁLﬁafauﬁﬁﬂ specific murine monoclonal antibody (mAb-4E6) WRALAN primary

antibody 13u1A3 0.1 Naaams U1kl incubate LuLATRLEN (plate shaker) 7

AUNNRTeY (18-25 avAaLTed) waan 2 9alue waadnasag wash buffer 6

q a

v 4
o

ATY AR wash buffer MNAUMNA LAN enzyme conjugate solution (peroxidase
conjugated anti-human apolipoprotein B antibody) 13u1m3 0.1 Aadans 11l
. zﬂl 1 dl a Y [~1 ol/ % 1%
incubate UWLATRNLUEN (plate shaker) Ngaundiias luaan 1 dalua Anapae
wash buffer ®n. 6 A3 @A wash buffer 79auuMNA AN 3,3,5,5-
tetramethylbenzidine (TMB) 13u1m3 0.2 Nadass a9 incubate ‘ﬁqmmﬁﬁm
[ = 1Y 1 a ay I asa % .
wnan 15 wn lddfiesat axifindindeu neadisenfaunss (stop solution)
o ¥ a a A ) [ 1 & dl dll %
Az finedwaes W lildnANsaeanauLadRAINE19ARE 450 wnTummg ot
\ATa plate reader 131104 oxLDL Tu@fuAuaniannsmeedansazany oxLDL

HIRTFIU
49

2. NN9ASIIMTTAUUDY protein carbonyl TudTN
131104 protein carbonyl Tud5N @aunsnmnsalAlaeas spectrophotometric

DNPH assay T4anuLatan3aaed Levine RL. uazAuy [13] J35n19911 Ae 1ae
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1 1
o

a9T5udae phosphate buffer saline (PBS) 20 i1 taaigadisa 30 Tulasdss 1d
waanIuIA 1.5 1aaans NA PBS at 570 Tulasans weihl5idiniu thvaan iy
WiRe? 10000 sausiaund unal 10 Wi wianedauladiuuu 250 lulpsans
Tdvaanlud udafin DNPH ashl 1 §888m3 dauviaan blank 19dusazsiaatiig
gl s . o 4
TN AN 2N HCI ashlunu daansganaulasiiacnenanau 280 wiluimms
(0D,) Tnaidplaniznaan blank Wil wazld 2N HCI dfuminsauiEusuiv
Aud  Wadaronudinduresidsiuieunimasas  (C)  udstiwnuaanhl
incubated Ngaunndias lunin uean 45 win Tnaaenilussaze By 20%
TCA waifiull isnms 1.2 Jaddns asldnnuaan aemaanliuunuds
a1 10 Wi waasliuwiesi 300 sausiaui Winan 15 win gadaula
% Q’l Y % % 09/1 09/1 a aa
ALY UAR19RENaURae ethanol : ethyl acetate 3 AT ANNAY 2.5 HARAAT
WRalFiN GdmCl Uswams 1 daaans waztinlil sonicated (flunan 10 Wil e
v 1 ¥ o y dl dl % o
azatemznew toAznauazatelivie Winnllfuwies weanaznan wioatin
douladnuuulilinAinisganauuas  InedaAIN19AANANLAITNIANENIARY
280 W luums (OD,) Lanizuaan blank Wi 1% GdmCl UFupinisauEusiv
@ R Py = o Y o 2
Hugud ivadnpnudnduzeslismunainimesas (C,) wiadnAn1sganay
dl dl A 1 o 1 o I
uwasnANEIARY 375 waluwng (0D, ) tneld blank aedusiazsisatinelFue
nsanuiEnsiuiluaud 1sun0s protein carbonyl TudiusenulumiaeunTulua

reafNansureallsiiu (nmol/mg protein)

nnsAIuaEuna Protein carbonyl Judsu
Protein carbony! (nmol/ml) = OD,. X% 45.45
Protein concentration (mg/ml) = (C,/.0D,) / (C,/.OD,)
Protein carbonyl (nmol/mg protein)=[Protein carbonyl (nmol/ml)] X

[Protein concentration (mg/ml)]

mitﬁyﬁlu‘mﬁ Human coronary artery endothelial cell (HCAEC)

1as HCAECs (Clonetics Corp., USA) %qwn'm"ja@ﬂluiuimwummu%
Tufifiu -80 evAIAEYA RANNIAEN TmﬂLL‘ﬂ'mfﬂmLﬁuLsm@“lmi”ﬁ@;wqmmﬁ 37
asrniaden seautiudeazanumun LL&’@@@L%@@%‘LMQ@L'r?i”mwﬁ@ﬁmum 25

zgﬂmmﬁmuﬁmm 881113 microvascular endothelial growth medium 5
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Aanans d91Usznaviae endothelial cell basal medium 500 Radam3, human
recombinant epidermal growth factor 5 w1Tunfu, hydrocortisone 5 NaaNTH,
gentamycin 25 §aanTN, amphotericin B 25 NaAN3d, bovine brain extract 6
Uaaniu, fetal bovine serum (FBS) 25 {aaams Waz penicillin/streptomycin
a aa =< A = P % Y
100U/AaRaAT 9 incubate 1 37 asAtaldits 5% CO, inauudqatinatian 30
a & o v A A aa g ol
U IRLLALNIIAR BNANN 5000 WAR/NAAARNT TAAIUNT LALNITART 37 B9AN
= Y o 1 dl o :f// dl [ % o
sEAEA 5% CO, whadusanlanua g uasanilaeuduiudu w14
Ju Wartasiastynuiuiiluagm 919093 subculture A22iAT trypsinization taenA
AMMNIALNIARIUTIIATY A95ae PBS 1 AT uBana?ia AN 0.25% trypsin +
0.1% EDTA 1330m5 1 8adans 11l incubated 7 37 asAn@alad Uszann 2
= 2 Qy :/J a dy & a aa dl
UIN /A trypsin 79 AnsANaIMsAeEaaad luEanlsing 5 HaRART Lile
wyalisengesenladiavazmad Wingaaanainaon APLIAR LANADA
centrifuge UTIWUENITAR ARBMNTIRENITAATY wAdFNa T A luraen
Hungaaadtuasun) aaaadldranvd indiuauen isetlldmeaey
visatihndulifipududslugifu -80 asALTaiEea
=3 6 1 < v @ = o o o‘d‘ b % o
naiuaaudndslugifin -80 asAmam@as N1inanIIUEART LANAIANN
N1 trypsinization Wiluueniaad gramsaeamaans e wsduiuifivud
wiamadiBuns 1 Jaaans 39Llszneuficea1vnsaeatas 80%, FBS 10% WAz
DMSO 10% aalalu cryotube wdaiulunassdmiuutudemadn -80 a9An
= o K ) 1
wadied 1 91 Asanaesesn
NINARBLINATNTINNNsiDmasaNtaetin HCAECs Tiiuguinulauiaesly

96-well plates RGRIRD: complete medium Hluan 24 42Tug wén treated fing

1 1
Ao

. No Ay of 9 a v o N A
complete medium NNTGINNABINITNARAL WﬂqqﬂaﬂQﬂI?ﬂﬂ@'ﬂﬁL@ﬂﬂﬂqjﬂmﬂm

4 1

dindanTdsunsunisdiunlasuuuuununisaaiiuian - filaelsanasnaaniiola

1
a

AN lFsUNNs LN Feasiame lulF g1l sunsunsUE UL A

D

WOANTIN waEiNAINNgNAULNG uAugININA

NNSNARALNITINANELERA (cytotoxicity) URITSN ImeRE MTT colorimetric
assay

NNINARBLNIINANELTAR  (Cytotoxicity) 1838 MTT colorimetric assay

{W3BN17R999a UNINTIAUALNNTLATTYIBLTAT Tnguansn1euLes
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wuldsd succinate dehydrogenase Tu cytochrome b Uae ¢ anluinpausTe
taedaNans tetrazolium salt MTT @afluansiazatalusin  nliinnans

2 Ao & & o g ) o o
formazan TeNANEUIUNANAN a19Raza i organic solvent RA3R9ARA
FnellAgag  spectrophotometer #1570 w1luam?  wazldAanuanapangneas

(reference wavelength) 7 600 W luwms Nduneningee A 1Nia8 HCAECS

N Al 96-well plates (3.5 X10° lwadsia100 ulnsanssiengy) 13 complete

medium 7 37 asAEAEEa 5% CO, Wuwaan 24 dalus e lfitadenniziu

2 v v 1
=

WUHITBINNALALNIIAR AABIANTLANTS 1N 100 TulAsAms complete medium
N 20% serum FBINANFIDLNUAAZNAN UVl FBS niunguacuan uio
incubated 7 37 asAEaIda 5% COluiann 3 Falus @umfmmilﬁmﬁz N 5
Naaniu/Haaans MTT 13unms 100 Tulasamasiangu uia incubated 7l 37 Bepn
wadus 5% CO, 1Huaan 2 Falu @mmmilﬁuﬁ”ﬂ N DMSO 13n1ms 100
Tulnsanssiang f‘fmﬁﬁﬂﬁ@@mﬂﬁuLLaqﬁfJﬂLﬁ}@a microplate reader i 570 unlu

AT was MAINEIN AR UE19AY (reference wavelength) 600 wnTwumg

N19ANUATNUN % cell survival

% cell survival = (0D, . X 100) / OD

test control

oD = ANIAANAUUAITBINANTA LdFA D9 TTN

test

oD = pnn9gANALLANIesuaNld FBS Nl lunsdecinad

control

N19A5999ATALLDY _ ROS  production  luidaa  TmaanAwilfisen
aandLATUUay DCFH-DA

sunuaed ROS  production  lwaad  Tneendedfizaneendinduaed
DCFH-DA lagl ROS %q%ﬁﬂﬁtﬁmmaw%mmLsﬁuﬁ A8 DCF DCFH-DA fluang
non polar anansasideduimadidnlllumadly Weriudnisaduds DCFH-
DA azgnlalnsladlaniauls esterases melwugad Wil DOFH dufluans
polar wazazinednelumad e DCFH gneendladlan ROS neluirad
naneniluans DCF ﬁﬁlqﬁﬂmawﬁﬂumimﬁmmLsnum‘ mﬁmmﬂqﬂmmmuﬁﬁ
Apduannans DCF avliiflunssilsatsanns ROS nelugad fiunevlnute

A8 11 @a8 HCAECs 1dsaly 96-well plates N complete medium waan
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24 dalia Welimaddnnziufuiaresnnnidesad AR medium s uda
Ansemaaing PBS W 100 Tulasluand DCFH-DA asliynugu nguay 100
ulnsams u&a incubated 7i 37 eeAnisaien 5% CO,/ 95% air luaan 30 wfl
AM DCHF-DA ﬁ@ﬂ;uﬂmmﬁﬁ} wha&nebing PBS 2 mludn 100 lulasdms
complete medium 71 20% serum URINGNFAIDEUFALNGN WU FBS UAa
incubated tlwaan 1 alua Saszsiu fluorescence intensity Wusiazvau Tneld
Lﬂdilﬂx‘l fluorescence plate reader ‘ﬁqmmqﬁ 37 avAEALTEA Tmﬂf‘fm‘ﬁmmﬂ’m
ﬁ?llu excitation 485 nm WAZ emission 535 nm 7xALUAY ROS production Tu
Liag 91e9uLiluen DCF fluorescence WguAaNNguALNG Tnelruadtes
A1 relative fluorescence unit (RFU) ﬁi’ﬁmnmﬁmmﬂqmLimsﬁuﬁmmmi

I
[%

DCF luiadn incubated Fasidsnaasawinmlu 100 %

nsiAusILTINT YN

v
o o

va o =3 ¥ d‘ tﬂl 2 o o K b4
RIRUATNINIINUIILIINADYANNEIUBNANNDIANANATVINVINA uaziiuin il

dl = '8 dl b %4 a g a o
LATRNARNNILART L‘wﬂﬂummLmﬁzmmmg‘ﬂmmw

NSALATITUTDNS

aa b4 o <3

ADALTINTIOUUN (descriptive statistics) L‘ﬂum&11‘71Lﬁmm\m‘umsmmf;mfm%ga

o v = o ' = = . T
LATNNUNAURTRYA  TNATUAANTALAAIRAE  (mean) 5@ median  uATANLENLLY
N1MT314 (standard deviation; SD) Tnainaualugtlassnswiizaniss

ADAINAUNY (inferential statistics) Lluananldastuanesilszang InsAnwiann

9

4
o 1 ]

Q; [~ o = 1 v Y o aa [ 1 a
FaatnanguuEumauny m@uﬁmmmmmmemw@ww@%hmmmm@ummiﬂ
o Two-samples t-test WA miunfrauinguaAads 199 2 nguiiludasssiaiu
e Paired t-test LdANANNLANFAINIETINaNaY asnaddinganlilsunsne nnerl
1 a o
NANLALIITY

» One Way. ANOVA test WiuBsuifluanadeisininnd 2 nauidhidaszsie
iy
o Pearson’s correlation test 138 Spearman’s rank correlation test limgaagay
AuduuSseinasasAaLiies 2 fauls
‘mﬂm@m\mqﬂﬁTfmm%Haiﬂmﬁmm?ﬁ@mnmuﬁ”@qﬁu (assumptions) 284

parametric tests Nna1anndinefis az g non-parametric tests IR PR 7 PR I
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0.05

1
a

o Mann-Whitney test l¥dwiunfaumauminuunnsigaes 2 nguiiludasy
ABmn
. . v o o = 1 1 '
o Wilcoxon signed ranks test lddmiunfaumanmnuunnsngszudnenen

b4 !

wazunasdindanTsunsuy aelunguipaamii

Tsunsuneaiamnld Ae SPSS waidu 15.0 AMVUATEALUBANATUNNEDRAN P <
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4

b

un

HANNSIATIZALAYNA

NANISALASIZI

naxlszminan i lunisAnmn

=& da’d 1 % 1 1 A 1 Yo = %
nsAnENtinguilszIngdaeeng 3 ngn Ae nguiihalsanaeniaantinla
Aun 1S TUsunsnfuidasunisaniivdm@aus liiuntsineaning (ngu UC) 15 AW
L v 2 o A Ay o = o a aa !
naui{ilalsavaannenvivlanuindalisunasnisd i aeuuunununisaniivain  (ngu
LM) 15 Al LaznauAuUng 7 Al

4 = 7 A o a :: 1 %
m@aﬂ@wuﬁmmmQﬂam‘[mumm@@mwﬂﬂ MUWQ@QQﬂ@NiﬂLL@ ANLLA S

a9
wReauneu 1A lunnsen 4;

1. A
frloengs UC Smagne 11 A Anwdlu 73.33 % Hilhangu LM ety 14

AL AALTIY 93.33 %

2. 21y

v 1 J

frloangn UC Hangweat 60.73 + 8.37 1 filangu LM Hangiaan 66.00 +

a Q

7.06 T angaasiageengn lluanseiunIsans

3. satinaanie (body mass index; BMI)
AN BMI 9a4g1laevivaasnguilan Indipssiulaiunnsnaiimeatia Inegilae
nan LM §7 BMI 25.45 + 1.53 Alandu/nms® ilaengn UC § BMI 25.28 + 2.56 Alanw/

AT

4. "ANAWAEA (blood pressure)

AR ussAeavesdtaeiiasanguilan indiAn i liuansnaiunieadi
apnandudatnan (systolic blood pressure; SBP) uazanumwlauaalnan (diastolic
blood pressure; DBP) Ineijtlaeings LM §ZA91us1 SBP 134.93 £ 14.81 HaaLNATY8N
1389 AYNAL DBP 78.20 + 8.62 Haaiumsresilsan doutiaengy UC 1Aanusw SBP

137.07 + 19.80 NAALNATURILTAN ANAL DBP 79.67 + 11.34 HaaLNpT199158%
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5. svaulasulu@aan (lipid profiles)
svavlauludentecdithevaesngunuinliuansneiunneada sz
total cholesterol (TC) triglycerides (TG) high density lipoprotein cholesterol (HDL-C) a2
low density lipoprotein cholesterol (LDL-C)

v
o

dl ¥ dil 7 1
AN9NT 4 uardayaugiuaasgiloayivansnga (mean + SD)

Group
uc LM P-value*

ULl (Au) 15 15

a1e) (1) 60.73+8.37  66.00 + 7.06 0.079
BMI (kg/m”) 2528+256 2545+ 1.53 0.824
SBP (mmHg) 137.07 £19.80  134.93+14.81  0.741
DBP (mmHg) 7967+ 1134  7820+862 0.693
TC (mgy/dl) 164.07 £22.77  176.13+33.41  0.258
TG (mg/d) 11320 £41.23 133.73+49.23  0.226
HDL-C (mgy/dI) 5540+ 1257  50.67 +7.97 0.228
LDL-C (mg/dl) 86.03+ 18.89  98.72+27.12  0.148

* A1 P-value A1NNTILATIEHATIALALAS Student's ttest iFauWeuseEndgiaaiaany

nau
patia: BMI; body mass index, SBP; systolic blood pressure, DBP; diastolic blood
pressure, TC; total cholesterol, TG; triglycerides, HDL-C; high density lipoprotein

cholesterol, LDL-C; low density lipoprotein cholesterol

R < ! o = o oYy ! ay A gy
uﬂﬂ@qﬂﬂ@‘NaﬂQﬂW\?@@\?ﬂQNLL@Qﬂqﬁ‘ﬁﬂE’qﬁﬁ‘\ﬂéﬂ\ﬂﬁﬁﬂ‘]ﬂ”]ﬂﬂﬂﬁu‘ﬂﬂmﬁrJﬂ L‘Wﬂslfﬁ

2
k4 =

HudrFeueuwuandng feyaugrueanguandnd 8w nquannatinAgng 1

a

A ARl 14.26 % Hengadn 52.20 + 7.97 U HA1 BMI 19.93 + 3.17 Alaniu/iums®
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NATAIANATRNIANEL (BMI)

A1 BMI mﬂ\‘mziuﬁaﬂﬂwﬁ’:‘i 3 ﬂ@:uﬁ baseline 6 1haL UAY 12 LABU LAAS T
37 7 anmsdnsmuinftesiiaeandguiin  BMI wWasuulaslfeadniiesann
baseline Taglainuarnuanssmwais taailsangy UC A1 BMI 7 baseline Wiy
25.28 + 2.56 AlanFu/Aums’ 7 6 iieu A1 BMI wintu 25,22 + 2.43 Alanfuiums’ uazii 12
Aeu A BMI Wiy 25.30 + 2.63 Alanfuiums’ dauftlaengsa LM 7 baseline A0 BMI
WL 25.45 + 1.53 Alanfuiums’ 71 6 diau A1 BMI winiu 24.96 + 1.43 AlanFuiums’

LAZN 12 1AaU AN BMI WNAU 25.11 + 1.64 Alanfuiung’

35 . Baseling
I:l & manths
] 12 months
30
257
2
& 207
g
=
@ 157

-
o
1

n.—

Healthy

Group

Error bars: +- 26D

v
o

917 7 wapsAn AtHnan 8 19angNaaeenevie 3 nguT baseline 6 1haw LAz 12 1hau
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nan13bAzviss s lusiuluiaan (lipid profiles)

uail 6 Ao

namsinasfszauladuluden (qURl 8) wudhdtlengy UC Sezsuaadlaiud 6
o1 1iNAuaN baseline 132 TC e LDL-C uiliflnanuunnsinaneada ngdn TC
Faduan 164.07 + 22.77 1l 171.73 + 31.06 fsAua BN 467 % uariien LDL-C
a@iann 86.03 + 18.89 1Tt 91.00 + 24.13 finauaNANLLAN 6 % d9u TG Hinay
aealiBdATYNINaNA (p=0.033) a1n 113.20 + 41.23 11 145.53 + 59.09 AR
28.56 % WATNLINTZALYRY HDL-C aRRNANn 55.40 + 12.57 1ilu 51.53 + 13.63 ARAAAY
Titlszan0u 7 % (A13197 5)

daufjilhangu LM fileanszdiues TC uas TG 7 6 FeuanAIaN baseline ati9d
WadAyneaia Tne TC anasann 176.13 + 33.41 \ilu 159.47 + 22.10 (p=0.042) Aa
anadlllseans 9.5 % AN TG ana9an 133.73 + 49.23 1y 108.13 + 39.32 (p=0.010)
ARMANLAN 19 % @21 LDL-C anatann baseline MufuLs i auLansanieans tng

AN LDL-C aAa9ann 98.72 + 27.12 il 86.84 + 21.39 aAA9aINLANLTZNIDS 12 % &9U

22A1UU89 HDL-C WWHNAUAN 50.67 + 7.97 111 51.00 + 7.86 AaLfNaU 0.65 % (A13199 6)

uail 12 o

nansalAsevis AU lnTuludend 12 ey AdnafunaR 6 (e Tnamudnilan
ngu UC fiszdlaes TC TG uaz LDL-C iisduann baseline uslaifiarnuuansinameadia
TneAn TC Waauihs 16727 + 29.67 Wsauannias 195 % uasilen TG findwily
131.40 + 48.60 xAUANIAN 16.08 % daupn LDL-C findoufli 91.12 + 2345 findy
AMANLTZINNL 6 % UANL19ZALLeY HDL-C anasad NRUad1Atun1eana (p=0.006)
Taeianad 11 49,87 + 9:16 Aaanalllsxanni10:% (A19997.7)

doufilhongn LM fthadlresulasiiludend 12 Beuanasan baseline 71 TC,
TG HDL:C Way LDL-C wildfiparnusnsiamasanis toe TG amaafly 171.73 + 42.11
anadlll 2.5 % uazAn TG anaaifly 130.60 + 71.61 T9anAAIaNIAN 2.34 % AN LDL-C
anaaifli 97.21 + 3520 anaannANLIENIL 1.53 % douseauaed HDL-C anadiili

48.40 + 10.68 paanadll 4.47 % (AN91497 8)

30



2757
250
2257
200
1757
1507
1257
100

Total cholesterol (mg/dl)

767
50
257

P = 0.042% . Baseline
| | I:l & marths
£ 12 manths
T T T T
uc LM Healthy

Error bars: +- 2 §D

Group

91I7 8 uaAIILA total cholesterol TABATRINGNAIAENITIN 3 NGNT baseline 6 lADU LAY

12 1AaU (*p < 0.05, paired t-test nanwaznasdialilsungs)

250
2256

2007

-
=]
i

1507

1257

100

Triglyceride (mg/dl)

757
507
257

0_

P = 0.033% P =0.010%
| | I | . Baszeline
I:l B rnanths
9 [ 12 months
{s]
(o]
135 I
107
1 1 I
uc LM Healthy

Groun

1 1 v
31/7 9 Box-Whisker plot uazen median 183526184 triglyceride ludiinaaengusianenema

3 NQuT baseline 6 ABU LAY 12 1ABY (*p < 0.05, Wilcoxson test Nauuazaddif

RIGTGE))
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100 P = 0.009% . Baseline
I:I & moriths

901 T 2] 12 morths
801 T -

707

607

407

HDL-C (mg/dl)

30
10

Error bars: +- 2 S0 Group

T S T
uc LM Healthy

7171 10 uamsEAL HDL-cholesterol luiAaAT89NgNEIRE1NTY 3 NGNT baseline 6 (A9l

a4

WAz 12 1AaY (*p < 0.05, paired t-test naubaznaddnlalsungs)

. Baseline
I:I & manths
[] 12 months

18077

160

1407 T

B
3
—

LDL-C (mg/dl)
o o
o (=]
1 1

-
o
1

(]
i

0 1 T
uc LM

Error bars: +- 2 D Group

1
1 al

317 11 usP93zALl LDL-cholesterol TWAaATAINENAIAENATIY 3 NGNT baseline 6 1haw

Q

WA 12 1AaU (*p < 0.05, paired t-test nauwaznaddnTalsungs)



FN399 5 nansaesziszaulauluaannesiiiengy UC uliaumaun baseline wazi

6 LABU (mean + SD)

UC group (n=15)

Baseline 6 months % difference P value
TC (mg/dl) 164.07 £22.77 171.73 £ 31.06 4.67 0.261
TG (mg/dl) 113.20 £ 41.23 145.53 £ 59.09 28.56 0.033*
HDL-C (mg/dl) 55.40 £ 12.57 51.53 £ 13.63 -6.98 0.124
LDL-C (mg/dl) 86.03 = 18.89 91.09+24.13 5.89 0.435

FN3°99 6 nanleziseauladiluaantesiieangy LM nsuuiiaui baseline wasi

6 LABU (mean = SD)

LM group (n=15)

Baseline 6 months % difference P value
TC (mg/dl) 176.13 £ 33.41  159.47 + 22.10 -9.46 0.042*
TG (mg/dl) 133.73 £49.23  108.13 + 39.32 -19.14 0.010*
HDL-C (mg/dl) 50.67 £ 7.97 51.00 + 7.86 0.65 0.828
LDL-C (mg/di) 98.72+27.12  86.84+21.39 -12.03 0.061

1399 7 nariswaneszailadiulu@antesfiliengy UC ulgunaun baseline uazi

12 1Ha (mean + SD)

UC group (n=15)

Baseline 12 months % difference P value
TC (mg/dl) 164.07 £ 22.77  167.27 £ 29.87 1.95 0.865
TG (mg/dl) 113.20 £41.23  131.40 £ 48.60 16.08 0.065
HDL-C (mg/dI) 55.40 + 12.57 49.87 +9.16 -9.99 0.006*
LDL-C (mg/dl) 86.03 + 18.89 91.12 + 23.45 5.92 0.650

33



FN3°99 8 nanalAziiseauladuluaenvesiiengy LM niauiiaui baseline wasi

12 A9 (mean % SD)

LM group (n=15)

Baseline 12 months % difference P value
TC (mg/dl) 176.13 £33.41  171.73 £+ 42.11 -2.50 0.319
TG (mg/dl) 133.73+£49.23 130.60 + 71.61 -2.34 0.82
HDL-C (mg/dl) 50.67 £ 7.97 48.40 + 10.68 -4.47 0.221
LDL-C (mg/dI) 98.72 £ 27.12 O Tl 8'5" 2 -1.53 0.532

NAN13ALATIS L e oxL DL leia@su

321 oxLDL 18NNgNARLINAWINGAL 32.66 +1.27 uarwuan luiauuanseiunig
ADF WauBeunausyall oxLDL 19979@IHNgH 71 baseline (ANOVA test; p=0.444) 6

1AaL (ANOVA test; p=0.171) Uaz 12 1ha1s (ANOVA test; p=0.154) (317 12)

wa 6 1Aaw

nanTATLiins oxLDL lufiulagldvannis ELISA wudngtlaengn UC |
3efU89 oxLDL [iiNaUAN baseline 131010 % Ingiazdiiznd oxLDL i baseline ilfn
WinfL 41,56 + 17.95 AT 6 auilANYinGL 45.66 + 20.18 (AN5197 9)

daufjilangu LM HszAuaes oxLDL antiaaadain baseline aeaNuEdATynIa
475 (p=0.011) Tnei baseline HATINFTL 40.87 + 16.90 LA 6 WauilAyindL 32.47 +

7.73 AAAANLANLSZHNNL 20 % (AN31971 10) TeaaasRndan lndtRssTunguAulng

BATl 12 8%
o ' N e A & e .
filagngu UC Hsvitnad oxLDL 1 12 1hau RAWaIN baseline Uszann 26% g
ALRALIURY oxLDL HANWNAL 52.41 + 28.24 (15197 11)
L w ' = o o o . ! =
doufilangy LM group Hszauaeg oxLDL In&LAssiy baseline TnaiAa@sne9

oxLDL 2@9fftlenguiin 12 ihiew HAWiniL 40.67 + 8.57 (119197 12)
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140 . Baseline
I:l & months
120 . 12 manths
P =0.011%

100 | |
—
2
- B0
2 8
=
o
E 60 s
g
. éﬁﬂ

40 T T

30.10 e
| T 31.54
20— o
0—
I 1 1
uc LM Healthy

Group

3171 12 Box-Whisker plot uazA1 median 1845AUN93 oxLDL Tudiunasngusaatnamis 3

naxy baseline, 6 A9k UAZ 12 1ABL (*p < 0.05, Wilcoxson test nauuazuasidinTisuns)

FNTNA 9 HANNIIAIIEAILALITEY oxidative damage products luTiFnaeafilaangu UC

WEeNeaui baseline WAz 6 A2 (mean + SD)

UC group (n=15)

Baseline 6 months % difference P value

oxLDL (U/L) 41:56+17.95 ~ 45.66 +20.18 10.03 0.334

Protein carbonyl (nmol/mg) 0.64 + 0.51 0.72 +0.38 11.93 0.293




36

FIN397 10 HANIIILATIEWILALIIRY oxidative damage products ludisnaasfilaangy LM

wEeneui baseline WA 6 A2 (mean + SD)

LM group (n=15)

Baseline 6 months % difference P value
oxLDL (U/L) 40.87 £+ 16.90 3247 +7.73 -20.53 0.011*
Protein carbonyl (nmol/mg)  0.64 + 0.36 0.47 + 0.28 -26.23 0.036*

FNTNA 11 HANNTILATIZAIEALIIAY oxidative damage products ludiinaasiilasngu UC

wBeue Ui baseline AT 12 1A8U (mean + SD)

UC group (n=15)

Baseline 12 months % difference P value
oxLDL (U/L) 4156 + 17.95 52.41 + 28.24 26.14 0.241
Protein carbonyl (nmol/mg) 0.64 + 0.51 1.02 +0.58 58.82 0.031*

FINTNA 12 NANNTILATNZAIEALIIRY oxidative damage products ludinansgilnangy LM

WU baseline WAz 12 1AaL (mean = SD)

LM group (n=15)

Baseline 12 months % difference P value

oxLDL (U/L) 40.87 £+ 16.90 40.67 + 8.57 -0.48 0.46

Protein carbonyl (nmol/mg) 0:64 = 0.36 0.47+0.42 -25.18 0.181




NANTIILATIZUTL AU protein carbonyl lud5

3vAll protein carbonyl lwiiuaeanguavnfwindy 32.66 +1.27 uazwudnlad

AHUANANAUNNATIA el FEUNLIZAL protein carbonyl 189YA1NNgN 71 baseline

(ANOVA test; p=0.476) WAT 6 191 (ANOVA test: p=0.054) WANLINN 12 1haL TYeL

protein carbonyl 2a¢ftlaengn  UC  usnsivainnguaulnfetieliedAynieana

(ANOVA test; p=0.004, Bonferroni test; p=0.027) (gﬂ‘ﬁ 13)

d’ =
HAY 6 1AAL
a e h da‘/ aal .
NaNN9ILAIIZILTNDL protein carbonyl 11@5u 1aeAE spectrophotometric DNPH
R ! PR " - . o &
assay Wmmjﬂwﬂqm UC group 1 6 LADY NITALUBN protein carbonyl LWHNAWANN
) a = | . ~ 2 -
baseline Uszauntu 12 % laaNALALWINGL 0.64 + 0.51 nmol/mg protein LaZN 6 LABLN
ANRRAELINAL 0.72 + 0.38 nmol/mg protein (A15147 9)
o ! A 24 AF ) . oA
ioangu LM 9 6 1heuiszAuaed protein carbonyl anasann baseline agnail
o o o aa I dl ) 7 ' d”dl . =
UHRANATUNINEDR (p=0.036) IAEANLDALIIRY protein carbony! m@qqﬂﬂfmﬂqmum baseline {
ANINTL 0.64 + 0.36 nmal/mg protein WaTH 6 WBUNAWINGL 0.47 + 0.28 nmol/mg

protein (ma‘fmﬁ 10)

LAY 12 198y

frlhangu UC Hszdumas protein carbonyl lWisuiAnauaIn baseline #en9i

o o o

WadAtunn9ddi (p=0.031) IneiNARALYINAL 1.02 + 0.58 nmol/mg protein (197199 11)

o

frloeingn LM group H3zAUW8N protein carbonyl AARIANN baseline 1lsyunm

25% lnailANLaa8a8d protein carbonyl WAL 0.47 + 0.42 nmol/mg protein (A51971 12)
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P =0.031%
2.00- | | . Baseline
‘ I:lE manths

1.757 P = 0.036% .12 rranths
— o
£ | |
= 1.807
£ s
MY
Wy — 13 T
S i T
: i
& 1.00- GHa 8
£ i
7
< 0.75- i
S 0.50- 0.38
i M | !'L

0.257 J_

0.007

I I 1
uc LM Healthy

Group

917 13 Box-Whisker plot WazA1 median 9835£ALABY protein carbonyl TGN TaINGN

FaEingYie 3 NGNT baseline 6 tAaw LAY 12 1ABW (*p < 0.05, Wilcoxson test NAULATUA

winTalsuwnaw)

o
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&

= aaa . ™
NANNFANBINITHTIAUBILTAR (cell viability)

'
o IS

AMNNNINARALNALBITINANFBLTA8 HCAECS #28i3T MTT colorimetric assay LAY
PIANNIATUIUNN % cell viability Tneiieu1fiadh incubated fngl @§uaasAulnG Jan

WINAU 100% WA LALanIsa3Ln 14

a
'

il incubated #nedsud 6 Heusesithangu UC wudn % cell viability apasann
paseline Tagianann 89.96 + 10.07 1l 85.86 + 9.22 uazamaslianidle incubated e
F5UR 12 Beu (77.03 £ 11.61) WAldNLANNUANANNNERR A nuauandnd sl
(cytotoxicity) sialsaa HCAECs NN

doufjtlenga LM iile incubated 28T 6 tieu % cell viability iisduann
baseline ageliladnAnyn19ata (p=0.042) Tpenfisiann 90.24 + 13.70 1w 95.98 + 9.98
wazanadliidntiesiila incubated Enedsuit 12 (Faw (88.48 + 7.69) ANNEALAAIINTH

Ui (cytotoxicity) siatiag HCAECS anag

Tﬂl* . Baseline
I:l & manths
- _ . 12 rmonths

1207
1107

100

707

607

% Cell viability
i-%*

50 I Y " H |
uc LM

Error bars: +- 2 5D Group
917 14 % cell viability 7918 HCAEC %83a1n incubated Aogiinaaangusinatnausias
ngu udameaaulaeid MTT colorimetric assay (*p < 0.05, paired t-test NAULATNAILN

Tsnw)
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N@ﬂﬂ?aﬂﬁq?$ﬁﬂﬂﬂﬂ[?OSKNOdUCHOH

HANTIALATILILENIUIBY ROS production luimad HCAECs Tnsienduifjizen
aandinduues DCFH-DA Tag ROS deazinliiiinanswgassaisus Ae DCF Avtiunanls

Az@dpszauaed ROS Minntunelugas Tnaazuansnailuadefidufinauainnguai

1
=

Uni uamasnaglin 15

firloengu UC & DCF fluorescence (% of healthy control) 7 6 Wewdnduan
paseline uAliifAauuANANmM1aDA Tagiiinann 129.01 + 53.82 1flu 135.76 + 24.27 uaz
7 12 Ao Windwily 169.19 + 100.64 AnHALAAINEIN3E31S ROS WinuAnaunneli

wia® HCAECS

zﬁ'fmﬁ’gﬂfmm\;u LM & DCF fluorescence (% of healthy control) #i 6 AaUAAAIAN
baseline agNNUEATATUNNEDRA (p=0.039) Tntanain 130.06 + 26.45 iflu 110.07 +
25.04 WA 12 151 Wil 143.46 £ 29.90 A NHALAANINTNN1IE319 ROS ARAd

[ %3 v % dl o a aa
pagantintlsunsunastsutlagunisamingamn

. Baseline
I:l & rmonths

4007
. 12 months

(2]
[0
(=]

1

300
P = 0.039%

2507 I |

2007

1507

100

——

DCF fluorescence (% of healthy control)
o
(=]
1

(=]
1

-50 T T
uc LM

Error bars: +- 2 5D Group

U7 15 3vAuaR9 ROS production lwitad HCAEC uanilneirn DCF fluorescence (% of

healthy control) (*p < 0.05, paired t-test naunazuadidnllsunga)
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N@’Q’mLL‘LI‘].I’&@‘LIQ’]NLﬁﬁ'lﬁ/‘]_lﬂ’]?'ﬂﬂﬂﬁ’]ﬁ\‘iﬂ’m

annMsANEaINiULasLnINaasiilee wudn filaangu UC aanfiaanie
aARsan  baseline  usliflaonuuansinameadd  Tnareunisdneneantidanmieiaas
flanvias 3.93 + 2.05 44 LAZUAINNIANMNeaniNdINNLIRAsdaiay 3.71 + 1.86 u
goutjtlaengy LM panfindeneifiaduann baseline ustlifpauuansneneain Tnareu
nnsAnEeenindINeeAsdlniay 4.33 + 2.23 44 uasudansAnEaentIganeLeas

&upniiaz 4.80 + 1.74 Fu (317 16)

!Easeline
[2] 12 months
107
8- e
8 7
= 7=
-
o
3 67
=
[
-
— LR LR
bt HH
8 i
@ H
o Tt
X yahrye
s i
I R
b A
T
e treit

717 16 uansARas A ND TuNgeannIdINasadlandaeaihavisaangs
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pudNNUSTadiayadl baseline 1844198 9ARINEN

AMNNNTANEINLINTLAL total cholesterol ANRUSAUTLAUURG oxLDL fging

= o

AludnAtyneada (p=0.004) TmalA1 Pearson correlation Winfiu 0.514 (gﬂﬁ 17)

v o o o

UANAINUIZALURY oxLDL fdunusiuszau triglyceride LDL-C uwazmarnnlunnsean

o o aa

Anaanie adlddNAtUnNalA (p=0.002 p=0.006 WAz pP=0.008 MINAWL) IALA
Pearson correlation 7¢19197¢AUUA9 oxLDL Warszsl triglyceride iU 0.541 (gﬂ‘ﬁ' 18)
A1 Pearson correlation $513N992AUURY oxLDL Wazseay LDL-C winfu 0.494 (gﬂﬁ' 19)
LAZAN Pearson correlation 7599793511989 0xLDL LAZA2NNAlLNNTRENANAINY WL

-0.477 (317 20)

80

707

-2

=
|

o]

Pearson correlation = 0.514
P = 0.004*

o
=
1

Oxidized LDL (U/L)

-
=
1

30

207

T T T T T T
125 150 175 200 225 250

Total cholesterol (mg/dl)

4
o

UM 17 uARIANNANNUTITIINILALLEY oxLDL WA total cholesterol aaenguELaema

A93NGH 9 baseline
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Pearson correlation = 0.541
P =0.002*

Oxidized LDL (U/L)
o
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v
o

717 18 uanIANANNUS321191992A 1849 oxLDL U triglyceride 1aenguitlnavisaas

nay 1 baseline

80
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o
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o

Pearson correlation = 0.494

Oxidized LDL (U/L)
0
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o P =0.006*
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717 19 uanIANANNUS Tz 1IN99E ALY oxLDL Uaz LDL cholesterol aaangugilagnia
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Pearson correlation = -0.477

7 [+]
\ o P =0.008"
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b

un

asUnaniside aflsana wazdaiauauus

#7Unan1538
=2 o’: dild o & dl =2 o % A o
nsAnEARNRdRnUszasAiednwszAulaiuluaenuayssAuaes

v
1 4 o
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MNMANUIN N

] ﬂ
N1TLATEANRITEAN

NNSLATENANTLAN LUN1TMTIAINTEALURY Protein carbonyl Tudsu

1. Phosphate buffer saline (1X PBS) (10 mM sodium phosphate, dibasic (Na,HPO,),
pH 7.4 waz 0.14 M sodium chloride (NaCl))
1.1 .°T‘]IV\‘1 Na,HPO, (MW=141.982) 1.42 g ilaz NaCl (MW=58.44) 8.18 g
1.2.azaneluingsuBuams 800 mi

1.3.450 pH Wil& 7.4 ugaiininauauld 1000 mi

2. Trichloroacetic acid (20% TCA)
2. 1.4N TCA 200 mi Tutinnawilsunng 800 mi

3. Dinitrophenylhydrazine (DNPH) (10 mM DNPH i 2N hydrochloric acid (HCI))
3.1.48% HCI 41.25 mi Tutinnais 500 ml

3.2.449 DNPH (MW=198.14) 0.991 g aza1gilu HCI Awszan13luia 3.1

4. Ethanol:Ethyl acetate (1:1)

4.1. 18N 95% ethanol 500 ml fill ethyl acetate 500 mi 1itidiniis

5. Guanidine hydrochloride (GdmCI) (6 M GdmCI itas 0.5 M potassium phosphate,
monobasic (KH,PO,), pH2.5)
5.1 .°ﬁl/\‘l KH,PO, (MW=136.092) 34.023 g _Waz GdmCI (MW=95.53) 286.6 g
5.2 avaneluing Buans 300 ml

5.3.450 pH WilA 2.5 wdadntinauauldlzuams 500 ml



NNSLATANAITLAN LUNITINIZLALNL IR HCAECS

1. Microvascular endothelial growth medium

1.1.1d 5 ng human recombinant epidermal growth factor 0.5 ml miﬂummﬁ'ﬁ
endothelial cell basal medium 2 500 ml

1.2. 045 mg hydrocortisone agll 0.5 ml

1.3. 14 25 mg gentamycin waz amphotericin B a9/ 0.5 ml

14. 04 6 mg bovine brain extract agll 2 ml

1.5. 14 fetal bovine serum (FBS) a<l 25 mi

1.6. 1d 100U/ml penicillin/streptomycin asll 5 ml

2. Phosphate buffer saline (1X PBS) (10 mM sodium phosphate, dibasic (Na,HPO,),
pH 7.4 a2 0.14 M sodium chloride (NaCl))
2.1. °]‘jlvx‘1 Na,HPO, (MW=141.982) 1.42 g Ilax NaCl (MW=58.44) 8.18 g
2.2 azanglurinawiBunas 800 mi

2.3. Y5u pH WilH 7.4 udainsinauaunld 1000 ml

N5LATENFNSLAN I UNISNARALNISNIRNELTAR (cytotoxicity) ABITIN TAedE MTT

colorimetric assay

1. MTT solution
1.1. F3es-stock solution 5 mg/ml MTT solution
1.1.1. & MTT 50 mg U&a~anely PBS 10 mi
1:1.2 “wisldvaesmunndnuasnay 1 ml wdnfud 4°C T 1 ey
1. 24381 working solution 0.5 mg/ml MTT solution
121, %1 stock solution 5 mg/ml MTT solution # 4°C 1 1 ml udaldlunanniia

serum free medium 8¢ 9 ml 1HaN 13
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NNSLATENANTLAN LUNNITATIAIATEAUUDY ROS Production lutdas

1.

Phosphate buffer saline (1X PBS) (10 mM sodium phosphate, dibasic (Na,HPO,),
pH 7.4 as 0.14 M sodium chloride (NaCl))

1.1. °fjlvx‘l Na,HPO, (MW=141.982) 1.42 g uax NaCl (MW=58.44) 8.18 g

1.2, azaneluinnduiuams 800 mi

1.3. U5u pH 14118 7.4 udadinsanauanld 1000 mi

6-carboxy-2°,7 "-dichloro-dihydrofluorescein diacetate (DCFH-DA) solution
2.1. Wizeldl stock solution 1 M DCFH-DA
2.1.1. °f]lv\‘1 DCFH-DA (MW: 675.43) 5 mg
2.1.2. AN DMSO 7.4 ml azaaliidinu
213, witldwaestininuasnas 1 mludaiufi -20°C
2.2, |FTe working solution 0.1 M DCFH-DA
2.2.1. 1 stock solution 1 M DCFH-DA AL -20°C sndefialliiazans
2.2.2. @ stock solution 1 M DCFH—DA@ﬂuu@@mﬁﬁ complete medium 8¢ 9 ml

WAINAN 1IN
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OD 45 nm

NMANUIN U

N9INUBIRTALAE oxLDL NRTFIU

y = 0.7308Ln(x) - 0.1994

R’ = 0912
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nasuAINentwusnlAiaualunisilszgudtinsseduani The 2nd Biochemistry
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EFFECT OF A SHORT-TERM LIFESTYLE MODIFICATION PROGRAM
ON OXIDATIVE STRESS, INFLAMMATION AND ENDOTHELIAL CELL
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The purpose of this study was designed io examine the effects of lifestyle
medification (LM) program on oxidative stress and inflammation marker in CAD
patients and study on an & wire effect of sera obtained from the LM-intervensd
patisnts on endothelial cells. A total of 30 patients ware recruited and randomized
nto two group, experimesntal group {n=15) and usual care control group (n=15) and
wara followed for G months. The experimantal group patisnts were prescribed a LM
program that comprised distary advice on low-fat diets, high anticxidant and fiber
htakas, aerobic axercisa, strass managamant and group support. Lavels of oxidizad
LOL, protein carbonyl and sdipensctin were determined in the cellected blocd
specimans from patients at baseline and 8§ months. Using patient sera and human
coranary artery endothelial cell (HCAEC) culture, we measured cell viahility by 3-
(4. S3-dimaethylthiazol-2-yl)-2,5-diphemyl  tetrazolium  bromide  (MTT)  colorimetric
assay. After & months of intervention, cxidized LOL and protein carbonyl levels
significantly decresse in expermentsl group. There was no significant changs in
adiponactin in both groups. In wvitro, MTT assay indicated that HCAEC call viability
nereased by sera from patients in experimental group aftzr intervention. These
findings indicate that lifestyls modification program decreases oxidative stress and
ncreases endothelial o=l viability in the patients with CAD. It is strongly
recommended 25 an afficisnt strategy to decreaszs the risk of candiowvascular
development.

Keywords: corochnary artery dizesse, lifestyla modification, oxidized low-density
ipopratein {oxLOL), human coronary artery endothelial cell (HCAEC), cell viability

Introduction

Coranany anery disease (TAD) iz one of the most common and critical dissase in
worldwide. Many risk factors wers found, such as cxidative stress and inflammation
that ara thought to play rolas in the devalopment of CAD. The oXidation of LOL by
free radicals plays & central role in the fermation, progression and rupture of
atharosclerctic plaques (Steinburg 1997). The level of oxidized low density
ipeprotein (oxLDL) incresses in CAD patients and serves as an independent
predictor for future cardiac events in these patienis (Shimada et al. 2004
Adiponectin is ong harmone  producad by adipooytas. Its primarily  baneficial
properties are in relation to insulin sensitivity, inflammation, and atherogenesis. In
contrast with tha plasma concentrations of ather adipokinas, those of adiponactin
have been found to be lower in subjects with chesity, typs 2 diabetes mellitus, and
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coronary heart disease than in healthy control subjects (Anta =t al. 199%; Hotta et al.
2000; Weyer et al. 2001),

A decade ago. alernative trestment was introducad a3 a combination tharapy to
these CAD patients in order to reduce morality rate and improve quality life.
Basically. this treatmant concarmead about lifastyle modification with the managamsnt
of risk factors, such as diet control, optimal exercise session, weight reduction and
stress management. Several studies indicata that lifestyla intervantion can raducs
metabolic CAD rsk factors in men with diabetes (Reberts et al. 2006), in obese
persons (Esposito et al. 2003). in HIV-infacted patients with metabolic syndrome
Glatuporn et al. 20032). We previously studied that short-term intensive lifestyls
modification program without Ipid lowering drugs increasad circulating antioxidants
and reduced cxidative stress in patients with CAD {Mather et al. 2008).The aim n::-f
this study was to evaluate the shor-tenm effects of LM program on axidative stres
and inflammation marker in CAD patients and study on an in vitro effect of zorz
obtained from the LM-intervensd patients on Endo’.helial cells.

Materials & Meathods

The study protocol was reviewsd and approved by the Ethics Committee of the
Faculty of Medicine, Chulalengkorn University, Bangkak, Thailand. Written informed
consents were obtained from all subjects. Thirty patients with CAD from King
Chulalongkorn Memorial Hospital, Bangkak, Thailand wera recruited in this study
and randemized inta two groups. All of patients had an angiographizally confirmed
diagnosis of CAD without pricr tharapautic intervention by angioplasty or coronary
artery bypass surgery. Fatients wers excluded if they "had any acute corohary
syndrome and severe hyperiension. The control group paricipated in all
assesements and received ongoing usual cara from  their physicians. The
experimentsl group patients were prescribed sn intensive lifestyle program that
included a 10%.-fat vagetarian dist, moderata asrcbic exerciss (walking 30 minutes &
days weekly), stress management techniques (breathing, imagery and progressive
ralaxation for a total of G0 minutez daily), smeking cessation, and participation in
group support to enhance adherence to the intervention. The program was
implamantad in & maonths.

At baseline, and & months follow-up, all pstients completed a questionnaire and
wiaight, waist circumferance, and blood pressure wera measurad. The body mass
index (BMI} was calculatad as waight (kg haight ll.‘u?‘ Elood samplas ware obtained
from each patient after overnight fasts. Serum was separated by centrifugation at
2500g for 10 minutes and stored at -80°C until analyzed. Serum concentration of
oxidized LDL level was measured using enzyme-linked immunoserbent assay
[ELISA) kit (Marcodiz AB, Uppsala, Swadan). Protwin carbonyls ware measured
using ELISA kit {Biocell Corporation, New Zealand).

Human coronary anary enhdothalial calls (HCAECs, Clanatics Corp, San Diego, CA)
were cultdred in endothelial culture redium (EBEM-EGM-MY, Clanetics, San Diege,
C&) in & 25-am® flask. They wers maintained in a humidifisd atmosphare containing
B% CO: and 95% air at 27°C. Cells were collected using 0.25% Trypsin-
athylanediaminatatrazcatic acid (EDTA]. HCAECs wera seadad in a Elﬁ-wal plats
and grown avernight for adequate attachment. On the fellowing day, after remaoving
the medium, the cells were incubated with madiom contzining pre- and post-
intervention sera of patients in both groups for 3 hours before the addition of &
chromogenic dye, MTT. The dye was conwverted by the mitcchondrial succinats
dehydrogenase in viable cells. Than, the culture plate was incubated at 37°C in &
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numidified incubator with an atmosphere of 95% air and 5% GO, After 2 hours of
ncubation, the medium in the S6-well plates was removed and 100 pl of DMSO was
added to sach wall, and mixed thoroughly to dizzolve the formazan crystals.
Absorbance was measured by using an ELISA plate reader at 570 nm.

The results are presentad as a meantstandard devistion. Comparisons wers
analyzed by unpaired ttests or matched paired ttests a= approprate. cxL DL, protein
carbonyl and adiponsctin pra- and post-intarvention values ware comparned using
matched paired YWilcoxon signed-rank tests for nen-parametric data.

Reasults & Discussions

All 30 participants completed the study and both questicnnaires. Analysis of clinizal
and laboratory baseline charscteristics revealsd no significant difference between
groups (Tabla 1).

This study aimed to determine the short-term effect of LM program in order to reduce
oxidation of lipids and proteing and inflammation in patishts with CAD. We found that
LM program can improve oxLDL and protein carbonyl. After the G-month intervention,
thera ware sighificantly decrease in sarum oxLDL and protein carbonyls in the
experimental group but nat significantly change in the control group (Table 2). These
findings suppeort the recommandation of our pravious study that short-tarm intensiva
ifestyle modification  program increased  circulating  antioxdants and  reduced
oxidative stress in patients with SAD (Mather at al. Z2008).

Table 1 Bassling characteristics of patientz (Data represant mean t standard
deviation or number of patients.)

Characteristics Control Group Expernmental Group
Mzlafamale 114 132

Age (years) B0.7243.37 B6.00+7.06

BIMI (kgim®) 25.29+2 57 75.45+1.53
oxLOL (LIFL) A0 E3+17 48 A0 86+18.51
FProtein carconyl {nmolima] 064051 064035
Adiponectin (Ugdml] B1E+1.83 BAT+2 B3
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Table 2 Lavaels of BMI, oxLDL, protein carbonyl and adiponesctin at baseling and &
months in the lifestyle meodification program in tha control and exparimantal groups

Contral group Experimental group
basalina At & months bazzlins At 6 months
BII (kaim”) 2%.29+2 57 2522x243  254521.53 0 24982143
oxLDL (U/L) 40.63+17.49 4568£2018 40851851 3247772

Protein caroonyl {nmol/mg) 0.64+0.51 0.72+0.38 0.64+0.36 0.47=0.28*

Adipanectin (ug/ml) 3.16+1.93 o.04+1.52 587283 5.29=2.21

"@=0.05, pvaluas wara determingd by Studant's paired t-tast or matchead pairad
Wilzoxon test for differences from baseline

In this study, wea found that leval of adiponectin was no significant change in both
groups after the G-menth intervention. Serum adiponectin correlates to body weight.
From cur study, body mass indax (BMI) of patisnts in both groups was no changs
after intervention, which confirms the findings in other studies (Li et al. 1998).
Furtharmora, we study on an in vitre effect of sera oblained from the LM-intervaned
patients on endothelial c2lls. We added sera to cultured HTAEC for 3 h and
meaasurad call vizhility by MTT colofmeatric assay. The pearcant call vishility in
experimental group was increased after intervention (77.7425.45 and 80.0324.79 for
pre-intarvanticn and post-intervention, respesctivaly] whereas sera from patients in
the contrel group resultzd in lowsr cell viahility at the end of the program (83.08+7 82
and 77.553111.26 for pre-intervention and post-intervantion, respectivaly) (Figure 1).
These results correlate with serem cxidative stress [evels. Previous studies showed
that oxidative stress involves apoptosis and ox-LOL can inducess apoptosis in
culturad HCAEC. Thus, thess finding indicata that circulating oxLOL may affect to
endothelial o2l visbility.
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Figure 1 Cell viability assessed by MTT colonmetric methed. Results are presented
as mazan of "% cell viability. Black bars ara the data at basalineg and blua bars are tha
data at & months of the study. *0<0.05 by Student's paired t-test.
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Conclusions

Our rasults indicata that lifestyle modification program decreasaes oxidative strass
and increases endothelbal o=l viability in the patients with TAD. It is strengly
recommendsd as an afficient stratagy to decreass the risk of cardiovascular
development.
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