HOMOCYSTEINE: MOT YEU TO NGUY ¢d MGl

Cao Phi Phong’

Trong nhitng nim gin diy amino acid homocysteine 12 dé tai néng hdi trong bénh Iy tim
mach. Bén canh x6 md dong mach va tim mach, amino acid nay da lan rOng nhanh chéng
dén cdc 1dnh vuc sinh hoc, sinh Iy va y hoc tif 161 loan chifc ning ndi mac dén ldo héa, oxy
héa, phdi hoc, san khoa, ung thu, sy phat trién va phan chia t& bio, ndi ti€t, thin kinh.

LICH SU HOMOCYSTEINE

Homocysteine dugc md td diu tién vio nim 1932 bdi Butz vd Vincent Du Vigneaud.
Homocysteine 12 mdt amino acid chita sulfur, lién hé rit gan giii v6i amino acid thi€t yé&u
methionine va cysteine.

Niam 1962 Carson va Neil 12 ngudi dau tién di dé nghi k&t hop giita ting homocysteine
va cdc bénh ly, Carson tim thdy homocysteine trong nudc ti€u § cdc tré em chim phat
tri€n tAm than, ting homocysteine trong bénh nhan nay do thi€u sét ning né cic enzyme
chuyén héa methionine. Céc trudng hop tiéu homocysteine sau d6 dugc phat hién bénh
tim mach tic ngh&n sdm ngay cd lic con tré, 25% bénh nhin chét trudec 30 tudi do tim
mach.

Nim 1969 McCully di mo6 td bénh Iy mach mdu trong bénh nhin tiéu homocysteine
bao gébm su ting sdn cd tron, hep tién tri€n dong mach va thay ddi tinh trang huyét hoc.
Trong sudt 15 nim qua nhiéu nghién ctu di chitng minh sy gia ting trung binh
homocysteine trong huyét twong 12 mot yéu t6 nguy cd doc ldp trong bénh 1y tic nghén
dong mach , huy€t khdi tinh mach, tién lugng t& vong do mach mdu. Hon 50% bénh nhan
ddt quy va bénh ly xd vita huy&t khdi homocysteine ting cao (trén 15pumol/L).

Ting homocysteine thudng k&t hgp hau qud bat 1di trong thai ky nhu sanh non, bénh Iy
mach m4u nhau thai va cdc khuyé&t tit nhu thi€u s6t 6ng than kinh, bt thudng tim mach va
sit ham &ch. Nhiéu nghién citu da tim thdy cdc rdi loan nhin thifc, sa st tAm than c6 gia
ting homocysteine. Thi€u folate va vitamin B12 hay ting homocysteine 4nh huéng dén
phét trién sa sit tim thin hay gia ting t6c d6 cda bénh. R&i loan bi€n dudng homocysteine
k&t hop vdi trim cdm va cdc r6i loan tAm than kinh khéc.

CHUYEN HOA METHIONINE

T4t ca& homocysteine trong co thé dugc thanh 1ip trong qué trinh chuyén héa methionine:
chu trinh methionine. Homocysteine bién dudng qua 2 dudng: tdi methyl héa va chuyén
nhém sulfur.

Téi methyl hda clia homocysteine 1& thudc truc ti€p enzyme methionine synthase (MS)
trong d6 vitamin B12 12 mot dong yé&u td (co-factor) va methyltetrahydrofolate (methyl
THF) 13 cd chit (substrate). Phdn ng ndy dugc diéu hoa gidn ti€p bdi hoat dong cla
methylenetetrahydrofolate reductase (MTHFR), enzyme trung gian thanh 1ap methyl THF,
do d6 phdn ng 4nh hudng gidn ti€p 1én tdi methyl héa clia homocysteine.
Homocysteine con lai chuyén héa theo con dudng chuyén sulphur thanh cysteine, tién chat
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glutathione, chdt d&ém qu4 trinh oxy héa va khit chinh trong t€ bao. Phin ng cin vitamin
B6 nhu déng yé&u td, dudng chuyén sulfur ciing 1 con dudng thodi héa tryc ti€p
homocysteine.

Mot vai bénh di truyén thudng gip do bi€n d6i gene tao enzyme chuyén héda
homocysteine da dugc mod ti trong y vin. Thé MTHFR d& bi hdy bdi nhiét d6 (C677T
polymorphism) 4nh hudng 10-20% trong hau hét cong dong ddng hop ti¥, két qua 1am gidm
hoat dong clia enzyme va giy ting homocysteine trung binh. Tuy nhién danh hudng
homocysteine 1é thudc tinh trang folate va c6 thé binh thudng héa homocysteine bing gia
tang nhap folate.

Téc dong qua lai gitta co s di truyén va y&u t& mdi trudng giy nhiéu rdi loan bénh ly
hién nay dang 1a muc tiéu khan cAp ctia nhiu nghién citu.

So Dd Chuyén Hoa Homocysteine
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TAC DUNG CUA HOMOCYSTEINE

Nhém methyl cia SAM can thi€t trén 100 phdn ng bao gdm methyl héa nucleic acids
(DNA va RNA), proteins, phospholipids, myelin, polysaccharides, choline va
catecholamines. Gidm kha ning methyl héa dnh hudng nhiéu d€n sy phat trién, biét héa va
chitc ning t& bao, dic biét trong 1do héa nio. C4c qud trinh héa- thin kinh lién hé methyl
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héa c6 thé€ gidm trong bénh 1y tim than va than kinh. Methyl héa cin cho sy phét trién
bao thai va tré em, thi€u methyl héa gy ung thu do gidm sita chita DNA. Nghién citu tré
em véi sai s6t bAm sinh trim trong hau qua thi€u téng hgp nhém methyl di cung cip gid
thuyét thi€u methyl héa 12 mdt nguyén nhan giy mat myelin.

Su tdng hgp glutathione 1& thudc vio chuyén sulfur clia homocysteine. Glutathione 13
chat chéng oxy héa ndi sinh quan trong. N6 bdo vé nhiéu thanh phan t&€ bao chdng lai tén
thuong oxy héa va céac tén thuong khac. Glutathione c6 thé bdo vé mach mau qua tuong tic
vdi nitric oxide.

Cudi cling cdc dang homocysteine ty né dugc dé nghi c6 d4nh hudng oxy héa va phin
(ing v6i proteins duta dén ton thuong protein.

QUA TRINH METHYL HOA
Methyl héa la qud trinh dit mot nhdm methyl (mot nguyén tf carbon va 3 nguyén tu
hydrogen) 1én mot protein, enzyme, DNA hay mot amino acid gidng homocysteine. Céc
chi't ¢6 kha ning cho nhém methyl nhu methionine, betaine (trimethylglycine).

Methyl héa duy tri sy ddng nhat DNA, su ché€ bi€n md, cii thién chic ning than kinh,
gidi doc gan va lién k&t mat thi€t véi cac phdn tng sinh héa trong co thé. Methyl héa gidm
theo tudi va k&t hop v6i nhiéu bénh 1y lién quan dén tudi tic.

Lam chim qua trinh lao héa

C6 nhiéu chitng ¢ cho gia thuyét ton thuong methyl héa 13 mot trong nhitng co ché dwa
dén ldo hoéa, trén dong vat song lau c6 dé khang chdng oxy héa rit manh, duy tri methyl
héa tdt hon dong vat c6 ddi song ngdn. Su phdt trién duc thly tinh thé c6 lién hé vdi ting
homocysteine va methyl héa khong day dd, téc bac do ¢ ché qud trinh methyl héa. 0
ngudi 16n tudi viéc cung cip chit dinh duéng lién quan methyl héa (folate,B6,B12,TMG)
homocysteine sé& thap hon ngudi 35 tudi khoé manh .

Cho nhom methyl va nao bd

O ndo nhu cdu cho methyl khong thda man, d€ tao nhitng chat dan truyén thin kinh va duy
tri bao myelin cdc chit dinh dudng rat cAn thiét, chiing c6 tdc dung chdng trim cdm rit tot,
gidm folate 1am mAat tdc dung cla prozac. Bénh Alzheimer c6 lién hé véi ting
homocysteine va gidm folate va B12. Bénh xo citng rdi rdc c6 triéu ching tuong tu thi€u
hut folate va B12. Cai thién methyl héa 13 bién phap chinh d€ bdo vé ndo va cho chiing ta
nhitng nim thing ti€p tuc sdng tao va lao dong.

Ting cudng bao vé tim mach

Nhiéu nghién cttu dd chitng minh ting homocysteine phdi hdp nguy co nhdi mdu cd tim,
udc dodn 90% bénh mach vanh do ting homocysteine. Homocysteine 1a y€u t6 nguy cd doc
1ap va c6 thé stra d6i dugc, c6 thé binh thudng héa homocysteine véi liéu folate tir 1 dén
5mg trong ngay, trudng hop khdng tri k€t hop betaine thudng ¢6 hiéu qui, mic do an toan
hemocysteine chdp nhan tir 4-6pmol.



Ung thu
Quad trinh methyl héa khong thé thi€u trong tii tao t& bao binh thudng, c ch€ methyl hda
c6 thé lién hé bénh 1y ung thu .

TANG HOMOCYSTEINE

Homocysteine ting trong sudt ddi song ci nam 14n nif, trudc day thi ci 2 phdi déu thap va
giong nhau (trung binh 6pumol/L). Trong diy thi nam ting nhi€u hon nff, cing thdi gian nay
homocysteine phan b3 bit dau véi mic cao hon khong déu trong cdng déng . Sudt dJi song
homocysteine ting trung binh 3-5pmol/L, & tudi 40-42 gi4 tri trung binh 11-9 umol/L & nam
va ni.

Sau thdi k¥ mén kinh sy khdc biét homocysteine giita phdi nam va nit gidm di, & nit vin
thap hon nam. Sy chénh 1éch c6 thé gidi thich do tinh trang kich thich t&, khdi co nhiéu hon
& namva khdc biét trong 181 s6ng.

Trong thdi k¥ mang thai homocysteine gidm 50%, thé tich huy&t tuong cao hon, gia ting

téc d6 chuyén héa va dd loc cau than va chuyén héa homocysteine thai nhi.
Homocysteine cao & ngudi 16n tudi ¢6 thé do nhi€u yé&u t§ nhu kém hip thu do viém teo da
day, dinh dudng kém, thi€u vitamin, gidm tSc dd chuyén héa, suy chiic ning thin, cic tinh
trang sinh 1y khac va thay ddi lién quan tudi tic. Hon nita nhiéu loai thudc cé tuong tic
gidm h4p thu cofactor hay gia ting thodi bi€n vitamin. Cdc bénh 1y ciing thit sy 4nh hudng
dén chuyén héa homocysteine. Dinh dudng va 16i sdng tic dong quan trong dén
homocysteine va c6 thé gidi thich sy khac biét homocysteine giita cic cong dong.

Hiit thudc, udng rudu, uéng ca phé nhiéu c6 tic dung gia ting thodi bi€n vitamin hay
gidm sy hap thu. Khong rén luyén than thé, béo phi, sang chin tinh than thudng phdi hop
ting homocysteine mau. Nhiéu yé&u t& gép phan lam ting homocysteine truSc hét 12 tinh
trang vitamin B12, B6 va folate. Tudng tdc 18i song, bénh tit va thudc lam tdn thudng
chuyén héa homocysteine.

Ciéc yé&u té nguy co ting homocysteine va giam methyl héa

- Reén luyén cd thé it hon 3 1an trong mdt tudn: homocysteine gidm trong qué trinh rén
luyén cd thé tai sao gidm thi chua rd.

- Cdc thic dn tir dd hop, d6ng géi, thitc dn nhanh: cdc chit dinh dudng B6, B12 va folic
acid can thi€t gidm homocysteine va phong ngira bénh tim mach.

- Tién st gia dinh chét vi bénh mach mdu: c6 thé do di truyén lam suy y&u kha ning
gidm homocysteine ctia cd thé va giy bénh Iy mach mdu s6m, betaine (TMG) phdi hdp
B6, B12 va folic acid c¢6 th€ phong ngira tdn thuong do cic thi€u s6t nay.

- Ché& @9 in nhiéu protein, it trdi cay, rau tudi

- Tién st gia dinh trim cdm, bénh than kinh, hay bénh gan

- Hut thudc 14 hay dung thudc ngira thai: ting homocysteine ¢ ch€ methyl héa

KHUYEN CAO PINH LUONG HOMOCYSTEINE

Pinh lugng homocysteine thudng quy trong bénh nhan xd vira dong mach, cé hay khong c6
bénh tim mach, bénh mach mau ndo hay ngoai vi. Homocysteine thudng doi hdi di kem
test ting lipid mdu, khang thé khdng phospholipid § bénh nhan xo vita mach, huyé&t khdi
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ddong mach. Trong huyét khdi tinh mach homocysteine 1am thudng quy kém test hoat hda
khdng protein C (ddt bi€n y&u t6 V Leiden), khiang thé khang phospholipid, protein S,
protein C va khdang thrombin III.

Mtc homocysteine lic d6i it hon hay bing 12umol/L 1a binh thudng, tuy nhién tot nhat
12 du6i 10umol/L, mitc do gan gidi han binh thudng cao hay cao déu ting nguy cd bénh
mach vanh.. Homocysteine trén 18umol/L ting nguy co huyét khdi tinh mach, ting
homocysteine gid c6 thé xdy ra n€u bénh phdm dé lau trén 6 gid, trong trudng hgp nghi
ngd c6 thé 1ap lai lic d6i trong thdi gian 1 dén 2 gid hay it hon trong nudc di. Test nap
methionine c6 thé gia ting dd nhay clia xét nghiém.

Ha thap homocysteine khong chitng minh 1am gidm nguy co huyé&t khdi mach mdu hay
ti€n trién x0 vita mach, ting homocysteine cé 1& 13 mdt trong tinh trang ting dong ma c6
thé diéu tri bing cung cip vitamin.

KHUYEN CAO PIEU TRI TANG HOMOCYSTEINE

Homocysteine toan bo c6 thé ting bat ¢t nguyén nhian nao k€& ca di truyén hay mic phai,
t6n thuong mot trong cic enzyme ki€m sodt chu trinh methionine- homocysteine. Pot bién
di truyén da dugc x4c dinh 2 trong 3 enzyme ki€m sodt chu trinh : cystathionine B synthase
va MTHFR va hi€m hon dot bi€n cobalamin van chuyén proteins.

Vitamin B6, B12 va acid folic can thi€t cho chu trinh methionine-homocysteine, cudi
cling ting homocysteine it gip hon do tdn thuong chiic ning than, ting sin t& bao va toc do
thay th€ gdm mdt s& bénh 1y 4c tinh va nguyén nhin thi phit ting homocysteine bao gdm
thudc khang folate, mang thai, ci phé va gidm rén luyén than thé.

Khuyén cdo chon lya diéu tri ting homocysteine phdi cAn nhic trén nhitng nguyén
nhan ciing nhy tinh trang sic khoé ctia mdi c4 nhan. Cung cap folic acid hay phdi hop
vitamin B12 va B6 1am gidm homocysteine nhung li€u t&i wu con chua rd. Liéu folic acid tir
100pg dén 10 mg hang ngay. Clarke va cdng su trong meta-analysis liéu folic acid tir
400pg d&€n 5mg hang ngay. Vitamin B12 nhu cau it hon nhung lam thAp homocysteine trong
tuong lai khi cung cAp vitamin B6 khdng hitu ich. Cho muc dich cdi thién ch€ do dn ich 1di
trong cong dong quan trong 13 xdc dinh liéu hiéu qud thap nhat clia folic acid. Cho téi hién
nay dif liéu con mau thudn dé nghi tir 200pg d&€n 500ug folic acid mdi ngay cé thé diy da
cho cdi thién ch€& dd in.

Ting homocysteine thif phat do thi€u sét hay dot bi€n cystathionine B synthetase gidm
déng k& né€u ding hiang ngay vitamin B6. {t gdp hon dot bi€n methionine synthase dip tng
tirng phan cung c4p liéu cao vitamin B12 hay cobalamin hang ngay.

Dot bi€én MTHFR thudng gip nhit 13 dot bi€n 677C-T ddp tng b6 sung folic acid lidu tir
500pg dén Smg.

Bénh nhin suy thin ting homocysteine mau do gidm bai ti€t c6 thé ding cd vitamin B6
10mg/ ngay va folic acid 1mg/ ngay gidm homocysteine 30%, bd sung B12 khong can thiét.
Trong ting sin 4c tinh nhu ung thy m4u, ting homocysteine do thi€u folic acid, cung cap tir
Img dé€n 5mg hang ngay.

Céc ddi tyong ¢6 bénh 1y tim mach hay nghi cd tim mach c6 homocysteine ting, di c6
bing ching dich t€ hoc ndi k&t giita ting homocysteine va bénh 1y tim mach , qua cédc
meta-analysis cdc nghién cttu tién cifu cho thdy ting nghi co tir 1,2 d&€n 1,5 1an néu ting
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5umol homocysteine, nguy cd lién quan d€n bénh mach vanh nhiéu hon dot quy va hién
nay c6 chitng c6 dé nghi lién két giita ting homocysteine vasuy gidm nhan thiic nhe va sa
sit tAm than, c6 thé do qua trung gian tic ddong bénh 1y tim mach. Tuy nhién chua 6 néu
gidm homocysteine s& gidm tif vong hay bénh tat cho cdc ddi tugng nay. Nhiéu trung tim
dung phdi hop folic acid, vitamin B12 va vitamin B6, cho d&€n nay cdc khuyén cdo diéu tri
ting homocysteine cho nhitng doi tugng nay rat dé dit, dung folic acid Img hang ngay néu
homocysteine lic doi >12,5umol/L, homocysteine <12,5umol/L viéc ké don folic acid han
ch€ tuy nhién nén dung thitc in nhiéu folate nhu rau xanh.

D6i véi ddi tuong khoé manh ting homocysteine, da sd trong cong déng cé thé ting
nhe hay trung binh 1& thudc vao dinh dudng va mdc dd folic acid , B12 va B6. Mot vai
trudng hdp c6 thé bi€n d6i di truyén tuy nhién khong xdc dinh dugc co s tinh trang
homocysteine ctia ho. Khong chitng minh dugc cung cip vitamin cho cho cdc d6i tugng nay
c6 ich 1di khong, vi vay than trong cung cidp 3 chit dinh dudng chia khéa chuyén héa
homocysteine.

KET LUAN

Ting homocysteine dugc xdc dinh 1a mot yé&u td doc 1ap cla cdc bénh xo vita hé tim mach,
va mot s& bénh mach mdu khdc, bénh tAm than kinh, than, xuong, chu sinh v cdc bénh
ndi ti€t. Viéc cung cip cic cofactor dinh dudng cho hoat ddng tdi wu clia cdc chuyén héa
methionine/homocysteine c6 tic dong 1o rét téi mic homocysteine trong co thé. Betaine,
vitamin B12, folic acid va vitamin B6 cung tng d€ t8i uu cho cdc chuyén héa nhém methyl
va sulfur , ching c6 tic dung quan trong trong viéc ngin ngira va diéu tri trén 1am sang.
Véi nhitng nghién cttu mdi day vé homocysteine (thu thap tir trén 1000 bai bdo trong 5 nim
qua) c6 thé ciac bénh nim trong mdi lién hé di néi dén § trén s& dudc xdc dinh trong
tuong lai .
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