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Anfituan wudn 2z nicotine 14 awdledn Fanieagnaadsidill
Tunsel AeALasiNalAuRTIRanNITUas 19 epinephrine vinliAa NeL
ladin _suaznalaiduiionandn®® carbon monoxide azliudsqumiy
haemoglobin vilwi1lasuilu carboxyhaemoglobin Geiiuavilinszuaunis
U Yaandiauresanieana waznainduaey carbonmonoxide lu
nazi weavinlilfinaanu tsaanaia atherosclerosis wag ischemic
heart disease ' Coleman uasAniz Tenuang] njvizasilsssiaas carboxy-
haemoglobin agilszanmuiatas 4-20 el uyviassziuses 19
fanana agilrzanndasas 17 ¢ uvEtuudliuiliTueyyad sene
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oxide anion
radical (O2), hydroxyl radical (OH) La¢ nitric
oxide (NO) tilusu

FuBuYaa 5¢ (antioxidants) Tus1eniuanaq

ATV ATEA LR 1T

saunevnlilianszuaunng lipid peroxidation
WAz protein oxidation AU 1FTILNANARNN T
Tugrama®?

UG N3 YR ansaunilen
UnliAANNsUAAELT Endothelial cells laidl
UANFIUIN BUYAE 2R ] ﬁiﬁmﬂmiwumqu?'
\1 hydrogen peroxide, nitric oxide, singlet
oxygen [{usy  Nunsoumdianinliiinngvinane
U3t endothelial cells ﬁqmamﬁ@m analn
iy WLM@Mﬁ\‘lﬁﬁﬂﬂ _msinnatherosclerosis”®

3

Aty unpoutAdnglse sAlNaLne

DR
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NS ANUFREITLSURATIHAINNNT L VITAla
fenadasuudas n3dauad Ay 3 ailslu
71308 el Homocysteine, C-reactive protein
ey Lipids duifan feusaidaladen e

AANI1TLNALIANADALADALAZIANLA

Homocysteine

Homocysteine (funsnazluaianiian
a o o [~ 1 | d‘ d'
Anuzoulilue quidsznaulsanilu 19h9nanen
1AANNNTLLIUNTINATLAATHYDI methionine T4
Wunsaesnluastananiusesnanie (essential
amino acid)""” uarlaqulT eI UIINITNN 3
= . Ao o e o o
Puund homocysteine TUHTNHAIN “NWUSAL

(11-14)

NN9LNALIANADALABALAZIA LA

WANLaATNY8Y homocysteine 1sznail
Aael 2 AnuwanAe remethylation pathway® Lag
transsulphuration pathway* Feurazdiasd
aulmivanssianasimiusiafie e a0
e a4luLiizen e remethylation pathway
ﬁiumqmm homocysteine ﬁgﬂ ﬁ?ﬂqﬁu%gﬂ
wasunauliiflu methionine Twalld@nase 'au
30 transsulphuration pathway luianaes
homocysteine 4z a1uAalihily cysteine G4
Uy auiazilulfisenild aansadau

519 1 1L AINTELIUNTUANUBATHNYB homocysteine
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Homaoc ysteine

..d-"—____"-"
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fia: Nygard O, et al., 1999.
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Journal of Tobacco Control (Thailand)

ALYIMELL YU

<



nauaLilu homocysteine laan 7% aannng@ne
WLINTLUIUNNT remethylation pathway 13190
a 9/0'/ d’l d' | o
Aalamalfludediess sewysdlaoaide
\auldal methionine synthase wazimiui 12
Yo ¢ a
azgnldiilu cofactor aeveulsdaiail uay 5-
methyltetrahydrofolate AEVNUUNT '\'1‘1/133' methyl
Wiy homocysteine L1\ ® “aArziiilu methion-
ine " Aav 3N BN YEtINARHUT 12 uas
Wian AaziuafdanIzuIUNIINATLAATNURY
homocysteine luniaiasunaulihilu methionine
WANAINY 19WAN nitric oxide 9 NWNTDLUELI

nMsvnanua el methionine synthase 7

‘qulunszuaunig transsulphuration
pathway Laulasl cystathionine B-synthase
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Haulasifiviuih 7l Asu homocysteine LTy
cysteine uaraniud ¢ gnldiilu coenzyme 104
oulaaiaina 1WAtH ‘au cysteine #lAann
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nelumas teulssd CBS # heme flu au
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fiasiala wa aortic endothelial cell culture 1
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autooxidation vlila reactive oxygen species
Tng "smaniiaziisunmelnumsese endothelial
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val a |
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endothelial dysfunction mMaLfinnnae oxidative
stress  wazn1snszauliinisiasALingag

vascular smooth muscle cell *”

muddtlusnadszmanud (R _uyiras
fls¢# homocysteine _andlugilal iz«
wazuansAnengilaelsavaandansne A u
yiINLElaALTe9 homocysteine _andnawld
flamdlulsadudll uyud ¢ ludszmalng
Faun uazeAny ) wud1@in homocysteine 11
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C-reactive protein

C-reactive protein (CRP) Tulelefiug
Usenaumiavinuiiadas (pentameric protein)
winzuunudaalsznaualanIaazily 206 61
uazfltihminluiana 23017 kDa fauu uwein
Taananauemes CRP Aatlszanni 118000 kDa
fTaqiuiliflufinsuiuinszuaunsdn ull 'u
Anylunszuaung atherogenesis “" azlispu
CRP ﬁgrﬂﬁ? \ilu inflammatory marker mm‘?uﬂu
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necrosis factor- a u@nmnf: 1912911491 CRP
aravhudafiiaatedasmsaiunszuaunng
atherogenesis 1At CRP  131304ALLAZNTZH Y
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low density lipoprotein (LDL) 1nel macrophage
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71 CRP flailualinisuanues nitric oxide 8
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Ceaanaialsaidlauazuaenden @ u
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Wilapaaunal (acute myocardial infarction:
AMI) ©“? Prescott wazame ' AnEINUAM
agsieniaiia myocardial infarction m\ﬂ,u

WINPT ULYININNIT TN e9 LyMTuaz AN

e

D.E

Ceaselsatiaziinduiiu T audutun e
rmmuqu‘?ﬁuwwa‘jm@uwwmﬂ wanani
NNTLUNIAINENWLANN  HAUSTEUINNITAAA
94895261 HDL-cholesterol Wazniatiisiuaas

(57-58)

AL easalea coronary heart disease

fTaqifufivansuumneiingngnuadune
AN “uusIeenn uyvidfuilademilaiv
1 ‘maifslsavaanaanuaziinla laaysesung
famsifasuutlasessyivlaiilunssl (dan
P83 _ULYT AINUAREANa ] WudET Ly
H9zauwuag total cholesterol, triglycerides,
phospholipid, VLDL-cholesterol uay LDL-
cholesterol wdﬂdﬂ;ﬁiz\i m‘]_li_ql‘lﬁl WANFEs HDL-

' v
=

cholesterol mnangfiila uyyd ** uananil
mimuqu‘?ﬂqﬁmm “NAUSALNTAARITIBITLAL
lecithin- cholesterol acyltransferase activity
Fueulsiaiai (Haadeeiunszusuns e
cholesterol esters Faiflu ‘aulsznaviiagnlu
Tuanases HDL faiu nisilasunlasszdy
ol uyvFRaduuahiunduiado smiled
4 Funnaiialsaviaandanlaziila

sU

A v ow = A a &
UNAITHL mlﬂLﬁuﬂQN@WLﬂﬂmuquNq



annns uyviaiuasanisildsunlacaes s
%ﬁmaqaﬁ Anlusenieafuidade sase
nafislsanaandaauazislainiu latlug
qu?'wudﬂﬁﬁxﬁu homocysteine, CRP, LDL-
cholesterol, total cholesterol ae triglyceride
sy YurfiRmAugdaf1e g uay HDL-
cholesterol lunszu \danisziuanas fatiu yn
Ma uilfaadas asliaaiesmuugsinun
Uszanauiedunsaainnis Lyvase 11w
saunataiullaaiuuazaugunsLElnAya
dalvlszanguiinisindinagadiaiaunm

'
a

a 1 Y [~1 1 v a
W}]LL@&@ﬁﬂ’]i‘zﬂ'ﬂ‘ﬁ@f]ﬂ@’mﬂﬁﬁ‘L@Uﬂ’mﬁ]’]?ﬁi‘ﬂ‘lﬂ

b

H WWRNIRNYUT

1ON 1SOWDD

1. 918UAINFUIATAN. WNWINIRUTRvgAnIs
T ERy e R AT I SRR
UBINTAIUANE U UTINBNIT  DTUAILANNIS
UTlnAgn U Run TUFY UNTOINITNBATUU
Uszmdlne i 2543, wiil 1 - 28.

2. Statistic Year Book Thailand 2004, Survey of Thai
smokers practice. Ministry of Information and

Communication Technology, 2004.

3. World Health Organization. Country profiles on
tobacco or health. Regional Office for South-East
Asia. New Delhi; 2002. p 02-13.

4. IPCS. Environmental Health Criteria 2171 : Health
effect of interactions between tobacco use and
exposure to other agents, Geneva, World Health

Organization; 1999. p 1-91.

5. Moyer TP, et al. Stimultanous analysis of nicotine,
nicotine metabolites and tobacco alkaloids in
serum or urine by Tandem Mass Spectrometry, with
clinically relevant metabolic profiles. Clin Chem
2002; 48: 1460-71.

6. Khettsakorn B. Pulmonary function in smoker.
[M.sc. Thesis in Physiology] Bangkok: Faculty of
Graduate Studies, Mahidol University; 1989.

7. Coleman M. Hemoglobin metabolism. In: Rodak
BF, editor. Hematology. 2nd. Piladelphia W.B.
Saunder company; 2002. 111-4.

8. Eiserich JP, et al. Dietary antioxidants and
cigarette smoke-induced biomolecular damage: a
complex interaction. Am J Clin Nutr 1995; 62:

1490S-500S.

9. Bankson DD, Kenstin M, Rifai N. Role of free
radicals in cancer and atheriosclerosis. Clin Lab
Med 1993; 13: 463-80.

10. Michael Pittilo R. Cigarette smoking, endothelial
injury and cardiovascular disease. Int J Exp Pathol

2000; 81: 219-30.

Journal of Tobacco Control (Thailand)

ALYIMELL YU

<



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Nygard O, et al. Total homocysteine and cardio-
vascular disease. J Intern Med 1999; 246: 425-54.

Mahanonda N, et al. Homocysteinemia in patients
with coronary artery disease. J Med Assoc Thai
2000; 83: 1354-1360.

Clark R, et al. Hyperhomocysteinemia: an
independent risk factor for vascular disease. N Engl

J Med 1991; 324: 1149-55.

Townend J, OSullivan J, Townend J. Hyperhomo-
cysteinaemia and vascular disease.Blood Rev 1998;
120 23-34.

Finkelstein J. Regulation of homocysteine metabo-
lism. In: Carmel R, ed. Homocysteine in health
and disease. Cambridge: Cambridge University

Press, 2001: 92-9.

Finkelstein JD. Pathways and regulation of
homocysteine metabolism in mammals. Semin

Thromb Hemost 2000; 26: 219-25.

Nicolaou A, et al. In vitro inactivation of mam-
malian methionine synthase by nitric oxide. EurJ

Clin Invest 199¢; 2: 167-70.

Finkelstein JD. The metabolism of homocysteine:
pathways and regulation. Eur J Pediatr. 1998; 157
Suppl 2: S40-4.

Chen P, Poddar R, Tipa EV, Dibello PM, Moravec
CD, Robinson D, et al. Homocysteine metabolism
in cardiovascular cells and tissues: Implications for
hyperhomocysteinemia and cardiovascular disease.
Adv Enzyme Regul 1999; 39: 93-109.

Loscalzo J. The oxidant stress of hyperhomocy-

steinemia. J Clin Invest 1996; 98: 5-7.

Kumar J, et al. Homocysteine levels are associated
with MTHFR A1298C polymorphism in Indian
population. J] Hum Genet. 2005; 50: 655-63.

Graham IM, O'Callaghan P. Vitamins, homocys-
teine and cardiovascular risk. Cardiovasc Drugs
Ther. 2002; 16: 383-9.

www.trc.or.th

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Selhub J, et al. Vitamin status and intake as
primary determinants of homocysteinemia in an

elderly population. JAMA 1993; 270: 2693-8.

Joosten E, et al. Metabolic evidence that deficien-
cies of vitamin B-12 (cobalamin), folate, and
vitamin B-6 occur commonly in elderly people.

Am J Clin Nutr 1993; 58: 468-76.

Graham I, Meleady R. Heart attacks and homocys-
teine. BMJ.1996; 313: 1419-20.

Graham IM, et al. Plasma homocysteine as a risk
factor for vascular disease. The European
Concerted Action Project. JAMA. 1997; 277: 1775-
81.

Graham I. Interactions between homocysteinemia
and conventional risk factors in vascular disease.

Eur Heart J 1994; 15: 530.

Boushey C, et al. A quantitative assessment of
plasma homocysteine as a risk factor for vascular
disease. Probable benefits of increasing folic acid
intakes. JAMA 1995; 274! 1049-57.

Chotinaiwattarakul C, et al. Prevalence of new
coronary risk factors in Thai population. J Med
Assoc Thai 2000; 83: S172-8.

Reis RP, et al. Influence of smoking on homocy-
steinemia at baseline and after methionine load.

Rev Port Cardiol 2000; 19: 471-4.

Nygard O, et al. Major lifestyle determinants of
plasma total homocysteine distribution: the
Hordaland Homocysteine Study. Am J Clin Nutr
1998; 67: 263-70.

Bergmark C, et al. Hyperhomocysteinemia in
patients operated for lower extremity ischaemia
below the age of 50: effect of smoking and extent

of disease. Eur J Vasc Surg 1993; 7: 391-6

Leowattana W, et al.Association between serum
homocysteine, vitamin B12, folate and Thai coro-
nary artery disease patients. ] Med Assoc Thai.
2000, 83: 536-42.



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Suriyaprom K, et al. Homocysteine and vitamin
status in healthy Thai smokers. Journal of
nutritional & environmental medicine 2005; 15: 9-

21.

Piyathilake CJ, et al. Local and systemic effects of
cigarette smoking on folate and vitamin B12. Am J

Clin Nutr 1994; 60: 559-66.

Mansoor MA, et al. Low concentrations of folate
in serum and erythrocytes of smokers: methionine
loading decreases folate concentrations in serum of
smokers and nonsmokers. Clin Chem 1997; 43:

2192-4.

Kim SH, et al. Influence of smoking on markers of
oxidative stress and serum mineral concentrations

in teenage girls in Korea. Nutrition 2003; 19: 240-3.

Dyer AR, et al. Dietary intake in male and female
smokers, ex-smokers, and never smokers: the
INTERMAP study. J Hum Hypertens 2003; 17: 641-
54.

Perkins KA, et al. Acute effects of nicotine on
hunger and caloric intake in smokers and non-
smokers. Phychopharmacology-(Bert) 1991; 103:
103-9.

Fowler JS, et al. Brain monoamine oxidase A
inhibition in cigarette smokers. Proc. Natl Acad

Sci U.S.A. 1996; 93: 14065-9.

Ross R. Atherosclerosis: an inflammatory disease.
N Engl J Med 1999; 340: 115-26.

Bakhru A, Erlinger TP. Smoking cessation and
cardiovascular disease risk factors: results from the
Third National Health and Nutrition Examination
Survey. PLoS Med. 2005; 2: 528-36.

Ledue TB, Rifai N. Preanalytic and analytic sources
of variations in C-reactive protein measurement:
implications for cardiovascular disease risk assess-

ment. Clin Chem. 2003; 49: 1258-71.

Torzewski J, Torzewski M, Bowyer DE. C-reactive

protein frequently colocalizes with the terminal

45.

46.

47.

48.

49.

50.

51.

52.

53.

complement complex in the intima of early athero-
sclerotic lesions of human coronary arteries.

Arterioscler Thromb Vasc Biol 1998; 18: 1386-92.

Zwaka TP, Hombach V, Torzewski J. C-reactive
protein-mediated low density lipoprotein uptake by
macrophages: implications for atherosclerosis.

Circulation 20071; 103: 1194-7.

Verma S, et al. A self-fulfilling prophecy: C-
reactive protein attenuates nitric oxide production
and inhibits angiogenesis. Circulation 2002; 106:
913-9.

Kuller LH, et al. Relation of C-reactive protein
and coronary heart disease in the MRFIT nested
case—control study. Multiple Risk Factor Interven-
tion Trial. Am J Epidemiol 1996; 144: 537-47.

Blake GJ, Ridker PM. C-reactive protein, sub-
clinical atherosclerosis, and risk of cardiovascular
events. Arterioscler Thromb Vasc Biol 2002; 22:
1512-3.

Blake GJ, Ridker PM. Inflammatory bio-markers
and cardiovascular risk prediction. J Intern Med

2002; 252 283-94.

Danesh J, et al. Risk factors for coronary heart
disease and acute-phase proteins. A population-

based study. Eur Heart J 1999; 20: 954-9.

Ikonomidis I, et al.Cigarette smoking is associated
with increased circulating proinflammatory and
procoagulant markers in patients with chronic
coronary artery disease: effects of aspirin treatment.
Am Heart J. 2005; 149: 832-9.

Frohlich M, et al. Independent association of
various smoking characteristics with markers of
systemic inflammation in men. Results from a
representative sample of the general population
(MONICA Ausburg Survey 1994/95) Eur Heart J
2003; 14: 1365-72.

Mendall MA,

relation to cardiovascular risk factors: a population

et al. C reactive protein and its

based cross sectional study. BMJ. 1996; 312 1061-5.

Journal of Tobacco Control (Thailand)

RYIMELLYUNR

<



54.

55.

56.

57.

58.

59.

60.

61.

Koenig W, et al. C-reactive protein, a sensitive
marker of inflammation, predicts future risk of
coronary heart disease in initially healthy middle-
aged man: results from the MONICA (MONI-toring
trends and determinants in cardiovascular disease)
Ausburg Cohort Study, 1984 to 1992, Circulation
1999, 99: 237-42.

Rifai N, Warnick GR, Dominiczak MH. Handbook
of Lipoprotein Testing. 2nd ed. Washington, DC:
AACC Press, 2000.

Prescott E, et al. Smoking and risk of myocardial
infarction in women and men: longitudinal

population study. BMJ. 1998; 316: 1043-7.

Castelli WP, et al. HDL cholesterol and other
lipids in coronary heart disease. The cooperative
lipoprotein phenotyping study. Circulation. 1977;
55: 767-72.

Craig WY, Palomaki GE, Haddow JE. Cigarette
smoking and serum lipid and lipoprotein concen-
trations: an analysis of published data. BMJ 19%0;
298 784-8.

Vincelj J, et al. Serum total, LDL, HDL choles-
terol and triglycerides related to age, gender and
cigarette smoking in patients with first acute
myocardial infarction. Coll Antropol. 1997; 21: 517~
24.

Marangon K, et al. Low and very low density
lipoprotein composition and resistance to copper-
induced oxidation are not notably modified in

smokers. Clin Chim Acta. 1997; 265. 1-12.

Imamura H, et al. Cigarette smoking, high—density
lipoprotein cholesterol subfractions, and lecithin:
cholesterol acyltransferase in young women.

Metabolism. 2002; 51:1313-6.

www.trc.or.th



