PAI HOC HUE
TRUONG PAI HQC Y DUQC HUE

VAI TRO VA ROI LOAN CHUC NANG
NOI MAC MACH MAU
TRONG BENH SINH VUA XO PONG MACH

NCS. VO BAO DUNG

Huéng dén: . ] ]
GS.TS NGU‘YEN HAI THUY
PGS. TS HOANG MINH LOI

HUE 2010



MO DAU

NoOi mac mach mau la mot 16p té bao mong nam 16t & mat trong long
mach mau. K& tir khi thanh phan nay dugc phat hién bang kinh hién vi cho
dén nhiing ndm dau thap nién 1980, nd1 mac mach mau chi dugc xem nhu mot
hang rao chin gitta dong mau va thanh mach. Tuy nhién, trong gan ba thap
nién qua, da ¢ nhiéu bang ching cho thay ndi mac mach mau khong chi don
thuan 1a mot 16p hang rao bao phil bén trong long mach, ma né con dong vai
trd chinh trong viéc diéu hoa cau tric va truong luc mach mau [26][30].

Su 6n dinh vé ciu tric va chic nang cua té bao ndi mac mach mau rat
quan trong dé dam bao chirc nang cua hé tuan hoan. Noi mac mach mau cé
tinh ban thdm va nod diéu hoa sy van chuyén cua cac phan tir 16n va nho. Té
bao ndi mac mach mau ludén luén dong va cod ca chirc nang téng hop 1an
chuyén hoa.

O trang thai sinh ly, nd1 mac mach mau téng hop va san xuit cac chat
trung gian hoa hoc, co6 tac dung tc ché sy két dinh tiéu cau va bach cau véi bé
mit thanh mach, duy tri sy cAn bang giita tic dung tiéu soi huyét va tac dung
tién dong. Chirc ning da dién ctia ndi mac mach mau giup duy tri sy can bang
van mach (dam bdo su luu thong cia dong mau), va dam bao su héng dinh nd1
moi mo-mach mau [30]. Vi thé ndi mac mach mau khong con 1a mot co quan
“bat hoat” nhu ngudi ta nghi trudc ddy, ma n6 hoat dong nhu mét co quan tu
tiét, can tiét va noi tiét.

Nhitng hiéu biét méi vé bénh sinh ctia vira xo dong mach cho thiy cac
tinh trang c6 xu hudng giy vira xo nhu tang cholesterol mau, ting huyét ap,
tang dudng mau, hat thude 1a...co lién quan dén rdi loan chirc ning ndi mac
mach mau, tao ra kiéu hinh tién viém va tién dong cuia ndi mac mach mau.
Nhiéu nghién ctru gan ddy goi ¥ rang céac thay d6i vé chirc ning ndi mac mach
mau c6 thé dong vai trd chu yéu trong sy phat trién va tién trién cia vira xo

dong mach va cac bién chirng 1am sang cua né. O giai doan tién 1am sang cta



vita xo dong mach, thay ddi cAu trac mach mau sém nhét co thé kham xét
dugc bang siéu am 1a hién tuong ting d6 day 16p ndi trung mac. Tuy nhién,
tong hop tir nhidu két qua nghién ctru cho thay rdi loan chirc ning ndi mac
mach mau hién dién tir rat som, trudc khi co thay doi vé do day 16p ndi trung
mac va né ton tai qua tAt ca céc giai doan tién trién cua vira xo dong mach
[22][38][39]. Nhu vay, phai ching réi loan chirc ning ndéi mac mach mau la
biéu hién sém nhét cia tién trinh vira xo dong mach.

Pé 1am rd van dé ndy, chung toi thuc hién chuyén dé “Vai tro va réi

logn chirc nang noi mac mach mau trong bénh sinh vira xo dong mach”.



Chuong 1
CAU TRUC VA CHUC NANG CUA NOI MAC MACH MAU

1.1. CAu tric cia ndi mac mach mau
Vé phuong dién giai phiu hoc, dong mach trong co thé ngudi gom 3
16p: 16p ngoai mac (con goi 1a 4o ngoai), 16p trung mac (4o gilra) va 16p ndi

mac (16p ao trong).

Noi mac
Miang co ban

Iop dan hoi
Co tron

Loép dan hoi

Mo lien ket

So do cau tao déng mach

Hinh 1.1. So do cdu tao thanh dong mach

No6i1 mac mach mau dugc hinh thanh tir mot 16p té bao mong nam trong
10ng hé théng mach mau, noi tiép xuc truc tiép voi dong mau. O ngudi truong
thanh, ndi mac mach mau gdm khoang mudi ngan ty (10*%) té bao hinh thanh
nén mot t6 chic ning khoang lkg (16n hon gan), néu gom thanh mot khéi thi
ngang v4i vai qua tim va néu trai ra, nd c¢6 thé phua kin ca san tennis [15]. Vi
nhirng dac tinh do, nhiéu tac gia cho rﬁng noi mac mach mau la mot tuyén 16n
nhit va quan trong nhit cta co thé.

1.2. Nguon goc té bao ndi mac mach mau [15]

Céc té bao ndi mac mach mau cé cing ngudn gdc voi té bao tao mau
(haematopoietic), dugc hinh thanh tir cdc nguyén bao mach, céc té bao ludng
ning giéng nguyén bao (blast-like bipotential cells). Cac té bao tién than hinh
thanh tir phan bung cua dong mach chii doan lung, nam trong ving trung than
- sinh duc - dong mach chii. Trung bi mang - tang chuyén thanh cac té bao

trung mo, ching bi¢t hoa thanh cac nguyén bao mach. Nguyén bao mach sau



do phat trién thanh té bao tién ndi mac trung gian, tiép tuc biét hoa thanh hoac
té bao tao mau hodc té bao ndi mac mach mau. Cac té bao ndi mac mach mau
cling c6 thé chuyén thanh té bao trung mé va té bao co tron ndi mach.

Co su khac biét rd rét vé kiéu hinh gifra cac té bao ndi mac mach mau &
nhitng phan khac nhau cua hé thong mach méu. Nhitng t& bao tir cac vi tri
khac nhau trén cing mot nguodi khong chi trinh dién cac thu thé va khang
nguyén bé mit khac nhau ma con cé thé sinh ra cac dap ung khic nhau véi
cung mot kich thich. Tham chi cac té bao & cung mdt doan cua mach mau
cling ¢6 thé cd cac dap ung khac nhau. Cac dap tmg cia té bao ndi mac mach
mau dugc nudi cdy co thé khong phan anh dung nhitng dap Gng thay duoc &
cung té bao do trén ngudi, va nhiing dong té bao ndi mac mach mau duoc sir
dung ¢ nhiéu nghién ctru trong phong thi nghiém c6 thé c6 cac kiéu trinh dién
dau 4n chia khoa khac so v6i nhiing té bao dugc nghién ctru trén ngudi.

1.3. Céu triic giai phdu va cac dic tinh ciia té bao ndi mac mach mau [12]

Vé co ban, t& bao ndi mac mach mau c6 cac dic diém tuong tu tat ca
cac té bao cua co thé nguoi, vdi bao twong va cac hat co quan bao quanh mét
nhan va duoc bao boc bdi mang té bao. Mang té bao la mot 16p doi
phospholipid dugc chia tach bdi cac khoang nude va co cac protein phirc hop
bat ngang qua, ma no hoat dong nhu cac thu thé hodc cac kénh ion. Nhiéu
protein c6 thé thu nhé di ngang qua bao twong nhu: actin, myosin,
tropomycin, a-actin... theo kiéu van chuyén chu dong. Mot s6 ¢cO cAu tric
kiéu sgi vo (cortical web). Hé thong day actin & chd nbi lién két v6i cac don vi
lién bao va nhitng bo soi gidng soi co ¢o soc hoic cic soi cing (stress fibers)
(hinh 1.2).

- Sgi vo

Soi vo bao phu bé mit bén trong ciia mang bao co (sarcolema) va chiu

trach nhiém vé hinh dang ciing nhu d§ dan hdi cua té bao. Soi vo nhay cam

v6i cac thay doi vé ap lyc ndi mach. No ting tinh cing cing khi c¢6 ting ap



suat nd1 mach. Sy bam dinh va di xuyén qua t€ bao ndi mac mach mau cua

bach cau va ti€u cau phu thudc vao tinh toan ven cua 16p mang vo.
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Hinh 1.2. Céu triic ciia té bao ndi mac mach mdu
(Nguon: Esper J. Ricardo, Nordaby A. Roberto et al. Endothelial dysfunction: a
comprehensive appraisal. Cardiovascular diabetology 2006; 5:4)

- H¢ thong FAU

Hé thong soi actin lién két véi chd ndi (junction-associated actin
filament system), con goi 1a hé théng FAU, dugc tim thay & khoang gian bao.
Thong qua su co hay gidn, hé thong nay kiém soat kich thudc cua khoang gian
bao. Ciing bang cach ndy, hé thong FAU diéu hoa sy qua lai cua cac chit hoa
tan va cac dai phan tr gitta dong mau va khoang dudi ndi mac. Chuc nang cua
hé thong FAU c6 thé bi thay doi dudi tac dong cua nhiéu yéu té nhu cic
cytokine tién viém, cic dang oxygen tai hoat, thrombin, yéu t& hoat hoa tiéu
cau, gia tang cua néng do Ca™ trong cac diéu kién thiéu mau cuc bo, su kiét
qué adenosin tri-phosphate (ATP) va cac chat doc khac... Cac yéu td ndy lam
“md” khoang gian bao tir d6 1am thay d6i tinh thim cta ndi mac mach mau.

Hé thong FAU c¢6 lién quan chit ché v6i cac phan tir két dinh gian bao,

dic biét 1a VE-cadherine gitip duy tri su can bang giita lyc dinh va lyc co rut.



Ca cAMP (ngudn gdc tir adenylate-cyclase) va guanine mono-phosphate vong
(cGMP), hinh thanh qua con dudng phu thuoc Ca’*-nitric oxide guanylate-
cyclase, gitip on dinh hé théng FAU va chéng lai sy chia tach gian bao.
Nitrates ciing tac dong theo cach nhu vay, trong khi d6 sy hoat hoéa protein-

kinase C (PKC) ¢6 tac dung nguoc lai.
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Hinh 1.3. Khodng ké gian bao va cdc niit két dinh & té bao ndi mac mach mdu
(Nguon: Esper J. Ricardo, Nordaby A. Roberto et al. Endothelial dysfunction: a
comprehensive appraisal. Cardiovascular diabetology 2006; 5:4)

- Cdc soi cdng (Stress)

Céc soi cang 13 nhitng b6 soi dai, manh gibng nhu sgi co két hop cac
soi actin nam rai rac v6i cic soi myosin giéng nhu & cic soi co van. Ching
bat chéo qua bao twong & tat ca cac hudng. Cang bi dé ép bdi dong mau thi
ching cang day hon. Nhu tit ca cdc mé co gidn, sy co va gidn cla soi cing
phu thude vao néng dd Ca™ ndi bao va su hién dién cia ATP. Churc ning co
ban ctia chiing 14 dé tao hinh dang cua té bao thich nghi véi nhirng luc co hoc
ciia dong mau va su truong phong cua vach, giup giam thiéu kha ning giy
thuong ton té bao. Khi dong chay ting, sirc dé ép tang thi cac té bao bi lam det
di, xép thang hang theo hudng ctia dong mau, nguoc lai, khi dong chay giam,
strc dé ép ciing giam, céc té bao giam thé tich cua ching 1am mét di tinh thang
hang, khi d6 chiing trong giéng nhu nhitng vién d4 cudi lat dudng.

Thay d6i vé hinh théi 1a yéu td quan trong ctia mao mach bdi vi dong
chay & day rat cham va c6 thé nging chay. Hién tuong nay co thé bat gip
dudi tac dung cua serotonines, histamine, noradrenaline va thrombine. O mao

mach cac té bao mau thuong 16n hon dudng kinh mao mach, nhung dong chay



van thong sudt do 2 co ché chinh: (a) bdi kha ning bién dang va mém déo cua
ca té bao mau va té bao ndi mac mach mau; (b) bdi su nap dién tich 4m cua ca
2 loai té bao nay, va do do ching déy nhau. Té bao ndi mac mach mau nap
dién tich am do c6 ndéng do cao sialitic acid. Néu ndong d6 nay bj giam vi bat
ky 1y do gi, dong chay ctia mau s& bi rdi loan.

- Cdc héc (caveolae)

Mang té bao dugc bao phu bdi nhitng ving 16m hinh dang nhu ¢6 chai,
c6 khi giébng nhu cai tai va c6 thé 16i ra ngoai mang té bao. Poi khi né bi det
mong, khong thé phan biét vdi ciu tric co ban ctia mang té bao, nhung tat ca
chung déu rat giau lipid, sphingomyelin, nhirng cau tric protein phirc hop va
nhiéu thu thé. Cac vi tri ndy duoc goi 1a cac hdc. Ching nhiéu dén ndi ude
tinh chiém khoang 5-10% tong dién tich bé mit t& bao va dugc cho 13 nhiing
ving thu thé-dap Gmg (receptor-efector) ctia mang té bao.

O trang thai binh thuong, ¢ nhiéu cach dé van chuyén cac phan tir tir
huyét twong xuyén qua hang rao ndi mac mach mau: (a) cac lién két gian bao,
tac dung chung nhu bo loc ¢ kiém soat bdi ap luc thuy tinh cho phép nudc va
cac chit hoa tan di qua; (b) céc tai hinh thanh tir cac hdc lam cho cac dai phan
tr d& xuyén qua mang va bao tuong; va (c) cac kénh xuyén bao thuc, thuong
duoc hinh thanh tir cac héc khac nhau gitp két ndi nhirng vi tri ddi dién cta
mang té bao. Thong qua chung, ndi mac mach mau diéu hoa sy van chuyén
ctia dich va cac dai phan tir gitta mach méau va cac khoang cua té bao. Khi
chung bi suy yéu ¢ ving mao mach tinh mach thi phu xay ra. Poc t6 va cac
chat hoat mach c6 thé gay ra hién tuong nay.

1.4. Chirc nang ciia ngi mac mach mau

Té bao ndi mac mach mau hoat dong nhu mot cau trac thu thé — dap
ung. Chung nhan cac kich thich héa hoc hodc sinh ly khac nhau xay ra bén
trong 10ng mach mau, tir @6 diéu chinh hinh dang mach méau hoic phong thich
nhitng san pham can thiét dé chéng lai tac dong cua céac kich thich, gitp duy

tri su hang dinh nd1 moi.



No6i mac mach mau c6 kha ndng san xuét ra rat nhiéu phan t&r khac
nhau, c6 tinh chit dong van va ddi van, do d6 gitp can bang cac anh huong &
ca 2 hudng. No1 mac mach mau san Xuat cac yéu td gian mach va co mach,
yéu t6 tién dong va chdng dong, yéu t6 viém va chdng viém, yéu td tiéu va
chéng tiéu soi huyét, yéu té oxy hoa va chdng oxy hoa, va nhiéu chét khac

ntta (hinh 1.4).
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Hinh 1.4. Chikc ndng tong hop va chuyén héa ciia té bao ndi mac mach mau
(Nguon: Galley H.F, Webster N.R. Physiology of the endothelium. British Journal of
Anaesthesia 2004; 93(1): 105-113)

Céc té bao ndi mac mach mau c¢é vai tro trong viéc duy tri bé mit mo-
mau khong sinh dong va diéu hoa dong méu, tan dong, két dinh tiéu cau, duy
tri truong lyc mach mau va dong chdy ciia mau. No1 mac mach mau cé vai tro
cuc ky quan trong cho su hﬁng dinh ndi mdi cta co thé.

Mot dap ing mét kiém soat cua té bao ndi mac mach mau lién quan dén
rat nhiéu tién trinh bénh 1y, bao gdm vita xo dong mach (VXPM), ting huyét
ap, tang ap luc phdi, nhiém khuan va cac hoi chimg viém. Nhirng bénh 1y nay
co lién quan dén ton thuong ndi mac mach mau, rdi loan churc nang va hoat
tinh ndi mac mach mau. Sau day 1a mot s6 chure nang quan trong cua ndi mac

mach mau.



1.4.1. Chikc nang vén chuyén ciia ndi mac mach mdu [15]

Noi mac mach mau 1a mét rao can quan trong ddi voi sy di chuyén tu
do cua cac té bao va phan tir tir dong mau dén cac té bao va 16p mo k& bén
dudi, dap tng nhu cau chuyén héa cua cac té bao mdé xung quanh. Ngoai ra,
su phéi hop gifra céac té bao ndi mac mach mau & cac vi tri lién két chat cé tac
dung nhu mdt rao chian chon loc ddi v&i su ra vao cua cac phan tir tr dong
mau.

- Véan chuyén Glucose

C6 7 thé loai van chuyén Glucose trong gia dinh gen troi protein van
chuyén glucose (GLUT) nhung chi ¢c6 GLUT-1 va GLUT-4 1a trinh dién & té
bao ndi mac mach mau. Viéc diéu hoa ciia GLUT-4 1a mot tién trinh thiét yéu
trong kiém soat sur van chuyén glucose. Chiing dic biét quan trong & dai thao
duong va thiéu oxy mau. Hang rao mau nfo 13 mo ndi mac mach mau lén
trinh dién cdc chét van chuyén GLUT, tuy nhién, cac chit van chuyén glucose
cling dugc phat hién & cac té bao ndi mac mach mau khép co thé, bao gém
tinh mach rén, mao mach thuong than, dong mach chu, vong mac, tim, nhau
thai, mét va tinh hoan.

- Vin chuyén amino acid

C6 nhiéu hé théng van chuyén amino acid & t& bao ndi mac mach mau,
nhung c6 ¢6 1& quan trong nhét 13 hé thong van chuyén amino acid y* cation.
Pay 1a cach ma L-arginine (chat nén cua nitric oxide) dugc van chuyén. Khi
tong hop danh gia tim quan trong cua vai tro nitric oxide (NO) trong viéc diéu
hoa truong lyc mach mau, diéu dang ngac nhién 14 chi c6 nhing thong tin han
ché vé anh hudng ctia NO 1én su van chuyén amino acid & cac té bao ndi mac
mach mau. Mot vai nghién ctru cho thdy cac cytokine nhu yéu té hoai tir u
anpha (TNFa) c6 kha ning kich thich van chuyén L-arginine ¢ té bao noi mac

mach mau, 1am gia tang san xuat NO.
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- Vin chuyén qua hoc

Pay 1a hinh thtrc van chuyén quan trong chiju trach nhiém cho viéc van
chuyén xuyén té bao & cac té bao ndi mac mach mau. Van chuyén xuyén té
bao théng qua cac hdc 13 con dudng chu yéu giup albumin xuyén qua ndi mac

mach mau (hinh 1.5).

Albumin
A

Dynamin

Caveolin-1

Hinh 1.5. Vin chuyén albumin qua hinh thirc cdc héc

(Nguon: Galley H.F, Webster N.R. Physiology of the endothelium. British Journal of
Anaesthesia 2004; 93(1): 105-113)

Caveolin-1 1a mét protein lam gian d&, né duoc chén vao bé mit tuong
bao clia mang dé diéu chinh viée hép thu cac héc. O ndi mac mach mau,
caveolin-1 diéu chinh tin hiéu NO bang cach gin va duy tri enzyme NO
Synthase (NOS) tip III (tir ndi mac mach mau) & trang thai bat hoat. Khi céc
kénh va bom calcium dong vao dinh vi trén cac hoc, caveolin-1 cling la mot
yéu td xac dinh quan trong cua cac tin hiéu calcium & té bao ndi mac.

- Vdn chuyén qua cdc lién két chat (tight junctions)

Van chuyén qua cac lién két chat 13 hinh thic van chuyén lién bao quan
trong (van chuyén can bao). Mic du tinh thim mach méau phu thudc vao ca
con dudng van chuyén cén bao ciing nhu con dudng xuyén bao (qua hdc) cua
ndi mac, hién tuong phu phat sinh chi yéu 1a do réi loan chiic ning cua lién

két chit.
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O céc ca thé da bao, mot sd co quan doc lap tuong ddi vai tinh trang
huyét dong toan than va duoc bao boc boi nhitng tim té bio ndi mac mach
mau. Vi dy rd nhat 1a ¢ hang rao mau ndo. Ching dugc hinh thanh tir nhitng té
bao ndi mac mach mau biét hoa cao véi chirc nang lién két chat giip bao vé
hé thdng than kinh trung wong. Lién két chit c6 thé c6 chirc ning nhu mot cai
“cong” (cho qua chon loc cac phan tir) hoic mot “hang rao” (khong cho qua).
Churc nang “céng” diéu hoa su qua lai ctia cac ion, nudc va cac dai phan tu
khac nhau, tham chi ca té bao ung thu, thong qua cac khoang tréng cén bao.
Chirc niang “cong” co vai tro quan trong trong phu, vang da, ia chay, va cac di
can theo dong mau. Bén canh d6, chuc nang “hang rao” duy tri sy phan cuc
ctia t& bao, ngin chin su trén 1an cla cac phan tir & mang dinh (noi tiép xuc
v6i mau) voi nhitng phan tir & mang bén cua té bao ndi md. Mot s vi khuan
va vi rt gdy bénh tin cong vao chirc ning lién két chit, gdy ra cac anh hudng
bénh 1y 1én hé théng mach méau (vi du nhu phu), 1én dudng tiéu héa (viém rudt
nhiém khuan), va 1én dudng ho hap (nhu hoi chimg tic nghén ho hip cap).
1.4.2. Chirc ning diéu hoa triweong liwc mach mdu va vai tro cia Nitric Oxid

Nhu d3 dé cap, té bao ndi mac mach mau san xuit ra nhiéu chat trung
gian hoa hoc cé tac dung gian mach hodc co mach. Vai tro ctia ndéi mac mach
mau 1a duy tri sy cin bang gitta cic tac nhan gy gidn mach va co mach, tir d6
gitip diéu hoa truong luc mach mau. Sau ddy 13 mot sé chat trung gian hoa
hoc da dugc phat hién co nguén géc tor ndi mac mach mau, co6 tac dung 1€n
viéc duy tri truong luc mach mau.

- Ntric Oxid (NO)

Niam 1980, Furchgott va Zawadzki chimg minh rang su gidn cac té bao
co tron mach mau khi dap ung véi acetylcholine phu thudc vao su toan ven vé
giai phau ctia ndéi mac mach mau. Ho dit tén yéu td chiu trach nhiém cho viéc
nay 1a yéu t6 gidn mach ngudn gbc tr ndi mac mach mau (EDRF:
endothelium-derived relaxing factor). Bay nam sau d6, EDRF dugc xac dinh
1a chét khi gbc tu do NO [3].

12



Nhitng nghién ctru vé sau cho théy ndi mac mach mau san xuit ra mot
s6 chat gdy gidn mach va co mach, giup diéu hoa truong luc mach mau, tai sir
dung va hoat hoa cta cac té bao viém, va diéu hoa dong mau. Trong sb do,
chat trung gian hoa hoc quan trong nhét chinh 1a NO.

Nitric Oxide, prostacyclin, va yéu té cuong phan cuc (hyperpolarizing
factor) ngudn gdc ndi mac mach mau 13 nhirng chat c6 kha ning hoat mach.
Chung duoc bai tiét tir ndi mac mach mau nhim dap ung véi cac kich thich
hoa hoc va thé dich, va c6 thé anh hudng sdu sic dén ca chic ning lan cau
tric cla 16p co tron mach mau bén dudi. NO 1a mot yéu té gidn mach chinh.
Ca hai loai enzyme NOS tip II (c6 thé tir cytokine) va NO tip III (hinh thanh
tir nd1 mac mach mau) déu xuc tac cho phan Gng chuyén L-arginine thanh NO

(hinh 1.6)[6][15].

Acetylcholine
Luwc dé ép Bradykinin
¥~ Substance P

Té T E AT ) Insulin
bao . L-érginine :

néi | NOS=

mac

~ Nitricoxide + citrulline ~ /

" Té bao co tron Nitric /GC(’CGMP

oxide GTP

Hinh 1.6. Sy hinh thanh NO tu noi mac mach mau

(Nguon: Galley H.F, Webster N.R. Physiology of the endothelium. British Journal of
Anaesthesia 2004; 93(1): 105-113)

Caveolae dong vai tro khong thé thiéu trong viéc diéu hoa hoat tinh
NOS ndi mac mach méu. Hon nita, cic cytokine tién viém ciing lam ting hoat
tinh ctia GTP-cyclohydrolase, mot enzyme han ché toc d6 san xuat
tetrahydobiopterin, 1a chat dong t6 vdi NOS. Cac kénh van chuyén amino acid
y* ¢o cung vi tri voi NOS trén cac hdc, va sy tai tudn hoan cta L-arginine tir
L-citrulline qua trung gian cac cytokine ciing di dugc mo ta & cac té bao noi

mac mach mau.
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Yéu t6 nhan kappa B (NFkB: Nuclear factor kappa B) 1a mot yéu t6 sao
chép nhay cam oxy hoa khir, n6 kiém soat sy trinh dién gene ciia nhiéu
cytokine, cac yéu td phat trién (GF), cac phan tir két dinh va cac enzyme tham
gia dap tng viém va mién dich. NFkB dugc duy tri ¢ trang thai bt hoat trong
té bao chit bang su gin két voi mot siéu chat e ché, IkB (hinh 1.7).

Su phan giai protein cua IxkB khi dap ung vaéi cac kich thich hoat hoa,
bao gdm lipopolysaccharide (LPS, endotoxin) va cac cytokine véi mot bat
nhay oxy hoa khir thong thuong, bdc 10 ra mot vi tri nhan da dugc ghi nhan.
Picu nay sau d6 thuc ddy NFkB di chuyén vao nhin, & d6 nd s& gan véi
deoxyribonucleic acid (DNA) dich va lam trinh dién cua ribonucleotic thong
tin (MRNA). NO tao thanh tir té bao ndi mac mach mau tc ché sy két dinh cac
phan tir thong qua sy 6n dinh cta IkB, do d6 lam yéu di cac dap Gng tién viém

[15].

Bacterial products

Viruses l
Cytokines Proteolysis
Oxidative stress i

l Nuclear recognition site

DNA

Hinh 1.7. Su phong thich NFxB duéi tac dong ciia cdc yéu té bén ngodi
(Nguon: Galley H.F, Webster N.R. Physiology of the endothelium. British Journal of
Anaesthesia 2004; 93(1): 105-113)

- Endothelin (ET)

Chat gy co mach ET ciing 1 san pham cia té bao ndéi mac mach mau,
nd c6 hi¢u qua 1o rét Ién truong lyc mach mau. Co6 3 loai ET, nhung chi co
ET-1 duoc san xuit bdi ndi mac mach mau. Tuy nhién, thu thé cta ET c6 &

khip noi trén co thé. Vi thé, ngoai tac dung co mach, ET con co tac dung da
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chiéu 1én cac md khong phai mach mau. ET-1 giy co mach thong qua kich
thich cac thu thé ETA & co tron mach mdu, va gy gidn mach thong qua kich
thich cac thu thé ETB ¢ té bao ndi mac mach mau. Tuy nhién, cic thu thé
ETB cling gy dap ung co mach & mot vai mach mau. ET-1 kich thich sy tang
sinh té bao, 1am ting trinh dién mdt s6 gene, bao gdm cac gen tao collagenase,
prostaglandin endoperoxidase synthase, va yéu td ting trudng ngudn gdc tiéu
cau (PDGF: platelet-derived growth factor) [15].

- Cdc Leukotriene

Céc leukotriene diéu hoa truong luc mach mau va cé cac tdc dung 1én
tinh thAm va tinh két dinh ctia ndi mac mach mau. Do té bao ndi mac mach
mau khong chta 5-lipoxygenase, mdt enzyme can thiét ¢ con dudng
arachidonic acid, nén khong thé tao leukotrienes tir arachidonic acid, nhung
chung lai tuong tac v&i cac bach cau trung tinh dé chuyén hoa leukotrienes da
hinh thanh tr cac bach ciu trung tinh dugc hoat hda. Prostacycline cling dugc
tong hop tir arachidonic acid bdi té bao ndi mac mach mau trong dap tng voi
cac chit trung gian viém, bao gdm interleukin-1, caic PDGF va yéu té ting
truong thudc biéu mo. Gibng nhu NO, prostacyclin 1a mot chat gidn mach, tc
ché ngung tap tiéu cau va dong mau, va cé thé dong van vi NO ¢ khia canh
nay.

1.4.3. Chirc nang phong vé vit chii (Host defence)[15]

Céac té bao ndi mac mach mau & vi tri chién lugc trong phong v¢ vat chu
va viém. Viéc diéu phdi ctia dap tng viém va mién dich phu thudc vao thong
tin gitta cac t& bao tir cdc phan tir hoa tan truyén dén cac cytokine c6 ngudn
gbc chung, bao gdm cac chemokine, cac yéu té kich thich dong (CSF: colony
stimulating factors), interleukin (IL), cac yéu té ting truéng va cac interferon.
Chung 1a nhitng protein trong lugng phéan tir thip c6 vai tro diéu hoa ca bién
d6 1an thoi gian cta dap ung viém va mién dich. Té bao ndéi mac mach mau
san xudt va tai hoat phan 16n céc cytokine va céc chat trung gian khéc.

- Cac Chemokine
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Céc loai chemokine cta ndi mac mach mau bao gdm o chemokine, p
chemokine va fractalkine, voi cac tac dong 1én cac bach cau trung tinh, bach
cau ua acid, céc lympho T, céc té bao diét ty nhién va cac bach ciu don nhan.

Mic dau phé) tac dung cua chemokine chi han ché chu yéu 1én cac bach
cau, mot vai nghién ctru ciing cho thay tac dung ctia né 1én chirc ning té bao
nd1 mac mach mau. IL-8, oncogene a li€n quan dén tang truong va mot vai
chemokine a khac kich thich sy tang sinh va di tri cua té bao ndi mac mach
mau va la yéu td sinh mach. Té bao ndi mac mach mau nam & bé mit chién
lugc md — mau va trinh dién vai chemokine véi cic bach cau trong vong tuan
hoan. Khi cac chemokine duoc san xuét v4i sd lugng 16n, nhu trong ung thu
va viém man tinh, ching quy dinh nén tinh khdng viém hé thong bang cach
lam giam sy phong thich cua cac thy thé “chim mdi” d6i véi TNFo va IL-1
vao vong tuan hoan.

- Cdc phan tir két dinh

Té bao ndi mac mach mau cling diéu hoa su di chuyén cua bach cau vao
t6 chirc théng qua céc phan tir két dinh. Cic phan tir ndy diéu chinh su két
dinh bach ciu véi ndi mac mach mau béng cach gén cac ligand dac hi€u 1én
bach ciu. Té bao ndi mac mach mau tiét ra E-selectin, P-selectin, phan tir két
dinh lién té bao loai 1 (ICAM: intercellular adhesion molecule 1) va phan t
két dinh té bao mach mau (VCAM: vascular cell adhesion molecule). ICAM-1
va VCAM chi duoc tiét t6i thiéu & cac té bao ndi mac mach mau luc nghi,
nhung sy bai tiét ctia chung gia ting bdi sy hoat hoa clia cac cytokine va LPS.

Khong giéng nhu tiéu ciu va cac bach cau khac, cac bach cau lympho
co thé tuong tac voi té bao ndi mac mach mau dudi cac diéu kién co ban
thong qua cac thu thé L-selectin. Cac bach cau lympho hoat héa tiét cac
integrin, nhu khdng nguyén lién két chirc ning bach cau 1 (LFA-1: leucocyte
function associated antigen-1) hodc khang thé rat muon 4 (VLA-4: very late
antigen-4), ma chung tuong tac vdi ICAM va VCAM. Cac phan tir két dinh
cua l1op L-selectin va B2 integrin, nhu LFA-1 va Mac-1 (integrin alpha M, thu
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thé bd thé 3) lién quan dén su két dinh thoang qua ctia bach cau véi té bao ndi
mac mach mau. Cac té bao ndi mac mach mau tiét ra yéu td hoat hoa tiéu cau
(PAF), gitp kiém soat LFA-1 va Mac-1 trén cac bach cdu va sy trinh dién
P-selectin va E-selectin. Co ché bao gém su tuong tac cuia glycoprotein
l1b/111a cta tiéu cau véi fibrinogen va cac thu thé vitronectin ndi mac.

Mot khi dd két dinh, cac tiéu cau c6 kha niang két dinh bach cau trung
tinh véi ndi mac bang cach trinh dién CD154, ma né gan v6i CD40 trén té bao
ndi mac mach mau. Piéu nay lam trinh dién cac phan tir két dinh bach cau va
cac yéu td mo trén bé mit ndi mac mach mau. Thrombin hoic kich thich
histamine tic dong chon loc 1én P-selectin ¢ té bao ndi mac, trong khi cac
cytokine va kich thich LPS dan dén trinh dién E-selectin. Sy di chuyén cua
cac té bao két dinh gitra cac té bao ndi mac can ké va vao cadc mo dén vi tri
nhiém khuan hoic tén thuong xdy ra thong qua cic budc hoat hoa lién tuc,
déu din, co kiém soat chit ché va phtrc tap, cho phép tinh toan ven cua chinh
ban than ndi mac duoc duy tri trong khi & cing thoi diém d6 cho phép su di
chuyén cua cac té bao viém da dugc hoat hoa di ra khoi vong tudn hoan dén vi
tri viém hoic ton thuong.

- Cdc cytokine va yéu té ting trudng

Té bao ndi mac mach mau san xuat nhiéu cytokine va GF khi dap tng
véi cac kich thich voi cac cytokine, cac san phém vi khuén, ha oXy mau, va
céc chat trung gian khac. Céc yéu td nay gém CSF dai thuc bao-bach ciu hat,
CSF bach cau hat, CSF dai thuc bao, cac yéu t té bao géc, IL-1 va IL-6. Mac
du té bao ndi mac khong san xuat ra chit d6i khang thy thé khang viém IL-1,
ching lai 1am trinh dién cac thu thé TNF P55 va P75. Té bao ndi mac cling
phan tng v6i mot s6 luong 10n cac cytokine, dan dén cac dap tmg mién dich,
viém, huyét khéi va sinh mach. Nhiéu trong sd cac biéu hién d6 cia cac dap
g nay c6 lién can dén cac tién trinh bénh sinh.

1.4.4. Chive ning cdm mdu va dong mdu [15]
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Céac thu thé lién quan dén dong mau trén bé mit cac té bao mach mau
va cac protein dong mau cua vong tuan hoan duoc kiém soat mot cach chit
ché dé diéu hoa sy dong mau va khai dong dap ung dong mau véi ton thuong
mach méau. Noi mac mach mau va céac té bao co tron tiét ra nhiéu protein tham
gia truc tiép vao qué trinh cAm méau. Su gin céc cac protein dong mau di dugc
hoat héa 1én cac thu thé dic hiéu cua chling trén bé mit t& bao mach mau
nguoc trd lai hoat hoa céc té bao nay va dan dén su trinh dién cua céc gene
lién quan dén dong mau, tang sinh mach mau, két dinh bach cau, diéu hoa
truong luc thanh mach...v.v. Cac tin hi¢u dé thic déy su trinh dién cua gene
dich qua trung gian cac thu thé hoat héa enzyme protease duogc tach ra tir cac
protease dong mau. Tuy nhién, nhitng khac biét vé co ché hoat hoa cac thu thé
nay, cling nhu sy hién di¢én cua cac thy thé dic hiéu cho mdi protein dong mau
va céc cau tric cua cac yéu td thic ddy gene dich, ¢ thé chimg minh tinh dic
hiéu vé dap tng cta cac loai té bao mach mau vdi cac yéu t6 dong mau khac
nhau.

Yéu tb mo 1a thy thé dbi voi yéu td VII va 1a chat tién dong. N6 bi tc
ché bdi cac chit e ché yéu t6 mo, duoc tong hop chil yéu bdi té bao ndi mac
mach mau dudi nhiing diéu kién co ban va duoc gén véi bé mat té bao nodi
mac mach mau. Su trinh dién yéu t6 mo dan dén hoat hoa yéu t6 X, ma nd sau
d6 két hop v6i yéu td Va dé chuyén prothrombin thanh thrombin. Thrombin 13
mdt protein da chirc ning c6 mot sd tac dung chdng dong hang dinh ndi moi
quan trong ciing nhu hoat tinh tién dong. N6 gin véi thrombomodulin dugc
trinh dién trén bé mit t& bao ndi mac mach mau, la chit dém sinh 1y chinh ddi
v6i cac tac dung tién déng cta thrombin 1én mach mau binh thudng. Do
thrombomodulin gén 1én thrombin cung vi tri voi fibrinogen, tiéu cau, hoic
yéu t6 V, nén tat ca cac chuc ning nay bi khoa. Pé thay thé, phirc hop
thrombin-thrombomodulin hoat hoa protein C (qua mét vi tri khac trén phan
tir thrombin), khoi dong con dudng hoat héa protein C. Tién trinh nay duoc

tang cuong bodi thu thé protein C ndi mac. Protein C hoat hoa phai phan ly tir
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thu thé protein C ndi mac trude khi nd co thé gén v61 protein S va ¢d chure
ning nhu mot chit chdng dong thong qua hoat hoa yéu t6 Va.

Ngoai tac dung chdng dong va tién dong, thrombin ciing tham gia vao
qué trinh viém va cé thé diéu chinh sy trinh dién P-selectin t& bao ndi mac
mach mau thong qua yéu té von Willebrand (vWF). Thrombin ciing c6 tinh
hoa hudng dong ddi v6i bach cdu da nhan va 1a chat din cho sy trinh dién
PAF & té bao ndi mac mach mau. Phan 1én vWF c6 nguén géc tr t& bao ndi
mac mach mau, no téng hop 2 dang: vWF nhi trung, duoc tiét vao huyét
tuong va mo dudi ndi mac, va VWF hat da trung, dugc tich trit & céc thé
Weibel-Palade trong té bao ndi mac mach mau dé di chuyén nhanh nham dap
g voi cac phan tir hoat hda nhu thrombin. vVWF gan va 6n dinh yéu to VIII
va 13 mot dong t6 voi tiéu cau gin voi ludi ngoai bao ngoai bao di phoi bay ¢
cac thanh mach bi ton thuong. Ca nhiém khuin va qua trinh viém déu c6 thé
1am ting vWF huyét tuong.

Té bao ndi mac mach mau cling san xuét ectonucleotidase, 1a enzyme
khtr phosphoryl ADP thanh AMP va sau d6 thanh adenosine va trc ché ngung
tap tiéu cau.

1.4.5. Chirc nang tin sinh mach [15]

Yéu t6 tang trudong ndi mac mach mau (VEGF) 1a mot yéu t6 sinh mach
dugc san xuit bdi nhiéu té bao, bao gém té bao ndi mac mach mau voi cac thu
thé chuyén biét trén ndi mac mach mau. Sinh mach la sy hinh thanh cdc mach
mau mdi tor ngi mac cé trude qua trung gian VEGF. VEGF quy dinh nén dép
Gmg viém théng qua kich thich sy phong thich cac phan tir két dinh,

metalloproteinase va NO, thong qua yéu t6 sao chép AP1 (activator protein 1).
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Chuwong 2
VUA XO PONG MACH

Vita xo dong mach 1 mot trong nhitng nguyén nhan hang dau giy tur
vong va tan phé & cac nudc phat trién. Nhitng du bao gan day udc tinh vao
nam 2020, bénh tim mach ma dac biét 1a VXDPM s¢€ tr¢ thanh ganh ndng bénh
tat hang du cua toan cau [20]. Ton thuong ciia VXPM xay ra chu yéu & céc
dong mach c6 co dan hoi kich thudc trung binh hodc 16n [31] va gy ra nhiing
biéu hién 1am sang khic nhau tuy thudc vao givong mach mau bi anh hudng.
VXDM vanh thudng gy ra nhdi mau co tim va dau that nguc. Vira xo cac
déng mach cung cdp mau cho hé than kinh trung wong thudng gy ra dot quy
va thiéu mau ndo thoang qua. O tudn hoan ngoai bién, VXPM giy ra triéu
chtmg khdp khiéng cach hoéi va chimg hoai thu c6 thé phai cit cut chi. Anh
huong 1én tudn hoan noi tang co thé gay thiéu mau cuc bd mac treo. VXPM
6 thé anh huong dén than hodc 1a truc tiép (vi du hep dong mach than) hoac

gian tiép nhu 14 mot vi tri thudng gip cta lap mach do vira xo.

Tién trinh bénh sinh VXPM & nguoi dién ra trong nhiéu nim, thuong 1a
nhiéu thap nién [8]. Sau mot khoang thoi gian im ling kéo dai, VXPM tro nén
c6 biéu hién 1am sang. Cac biéu hién 1am sang cua vita xo c6 thé 1a man tinh:
dau that nguc On dinh, lién quan dén ging sitrc, khap khiéng cach hoi lap di lap
lai. Ngoai ra, nhitng bién ching cdp nguy kich nhu nhdi mau co tim, dot quy

hodc dot tir do tim c6 thé 13 bao hiéu 1am sang dau tién cia VXDM. Nhiing ca
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thé khac c6 thé khong bao gio co cac biéu hién 1am sang cua bénh 1y dong

mach bat chap co6 vira xo lan rong dugc chirng minh sau mo tir thi.

2.1. Pinh nghia va phén loai ton thwong [20]

Thuat ngir vira xo dong mach (atherosclerosis) ¢6 ngudn goc tir tiéng
Hy Lap, v6i tir “athero” c6 nghia 13 chao hd (gruel), twong (mg voi ving 16
hoai tir & phan nén cia mang vita xo, va tir “sclerosis” nghia 14 ctng, chai, dé
chi cho phan vo xo phia bd trong 10ng clia mang vira.

Nhitng mé ta bénh hoc so6m nhat ctia cc ton thuong vira xo 1a su thay
d6i hinh thai hoc cta nhitng vét md (fatty streak) dén cic cuc vira xo
(fibroatheromas: Fas) va cac mang vita xo tién trién (advanced plaques) bién
chirng gdy chay mau, can xi hoa, loét, va gady nghén mach. Vao gitra thap nién
90, cac thuat ngit dugc ding dé mo ta mang vira xo da duoc tai xac 1ap boi
Ho61 Tim mach Hoa Ky .

Phan loai ton thuong theo AHA bao gdm 6 mirc khac nhau gdm:

- type I: day ndi mac mach mau thich tng (adaptive intimal

thickening)

- type II: vét mo.

- type III: cc ton thuong trung gian hodc chuyén tiép.

- type IV: mang vira tién trién.

- Type V:u vira xo hoac u vira voi bao xo day.

- Type VI: mang vita xo bién ching véi khuyét bé mit, va/hodc tu

mau-xuat huyét, va/hoac nghén mach.
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Mot phién ban diéu chinh méi cua phan loai AHA dua ra cac mo ta chi

tiet hon vé hinh thai cia ton thuong vira xo. Trong phan loai méi nay, cac ton

thuong tir tip I t6i tip IV ctia AHA duogc thay bang thuat ngit mo ta gdm day

ndi mac mach mau thich rng, u vang nd1 mac mach mau, day ndi mac mach

mau bénh 1y, va mang vira xo, nhu trinh bay trong bang sau.

Bang 2.1. Phan loai AHA diéu chinh dya vao mo ta hinh thai

Tén thwong

Mo ta

Nghén mach

Cic téon thuwong ndi mac mach mdu khéng vira xo (Nonatherosclerotic intimal

lesions)

Day n6i mac mach Tich lity binh thudng cua té bao cotron &  ||Khong cd
mau (Intimal ndi mac mach mau ma khong co lipid hodc

thickening) cac té bao bot dai thuc bao

U vang ndi mac mach | Tich liy trén bé mit cua céc té bao bot ma Khong cé

mau (Intimal

xanthoma)

khong ¢6 161 hoai tir hoac 16p vé xo; dua
vao cac dir liéu ¢ nguoi va dong vat, cac ton

thuong nhu vay thudng thoai trién.

Cdc tén thwong viva xo tién trién (Progressive atherosclerotic lesions)

Day ndi mac mach Mang vita xo giau té bao co tron voi Khong c6
mau bénh 1y proteoglycan ludi ngoai bao va tich Iy cuc
(Pathologic intimal b lipid ngoai bao.

thickening)

U vira vo xo (Fibrous |-Hoai tir sém: tham nhiém dai thuc bao cuc ||Khong c6

cap atheroma)

bd vao vung lipid voi mot 16p vé xo bao
bén ngoai.
-Hoai tir mudn: mat ludi ngoai bao va va

nhitng manh vyn té bao lan téa voi mot 16p
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bao xo boc bén ngoai.

U vita xo vé mong Mot vé xo mong (<65 pm) thAm nhiém bdi ||Khong c6
(Thin cap cac dai thuc bao va bach cau lympho, hiém
fibroatheroma) hoic khong c6 té bao co tron va mot 15i

hoai tir bén trong twong ddi 16n; lang

fibrin/xuat huyét ndi mang vira co thé co.
Cic ton thwong thuyén tic cdp (Lesions with acute thrombi)
V& mang vira xo Mang vita xo bi v& 16p vo boc; cuc mau Lap mach

(Plaque rupture)

dong long mach an thong vaéi 161 hoai tir bén

hodc chua lap

dudi.
X061 mang vira xo Su hinh thanh méang vita xo nhu & trén; Thuong khong
(Plaque erosion) khong co su dn théng cua cuc mau dong véi || 14p mach

161 hoai ttr; c6 thé xay ra trén nén mang vira

x0 cua day ndi mac mach méu bénh 1y hodc

u vira Xo.
N6t can xi (Calcified ||Su 151 ra cta cac ndt can xi voi mdét mang || Thuong khong
nodule) x0-can xi bén dudi ma khong ¢ hoidc cé rat || 14p mach

it hoai tur.
Cic tén thwong thuyén tic lanh seo (Lesions with healed thrombi)
Xo hoa (Fibrotic) Mang xo giau collagen kém hep long mach ||[Khong c6

(khong c6 can xi)

Xo-can xi
(Fibrocalcific) (+/- 1061

hoai tir)

¢ y nghia; cac ton thuong co thé c6 nhimng
ving 16n can xi véi vai té bao viém va
khong hodc c6 rat it hoai tir; cac ton thuong
nay co thé dai dién cho cac ving x6i 16

hoac bi v da lanh seo.

* Diéu chinh b&i Virmani va cong sur.

(Nguon: Harrison’s Principles of Internal Medicine. Seventeenth Edition, 2008;

2.2. Bénh nguyén

The McGraw-Hill Companies, Inc)
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Bénh nguyén ctia VXDM van chua dugc biét rd, nhung c6 nhiéu yéu tb
anh huong dén sy tién trién cua mang vira. Nhitng yéu t6 ndy bao gdm céc yéu
t6 di truyén va mic phai trong d6 c6 cac yéu td c6 thé can thiép dugc va
khong can thiép dugc. Cac tién trinh tham gia giy tén thuong VXDPM bao
g@)m: dong mau, viém, rdi loan chuyén hoa lipid, ton thuong nd1 mac mach
mau va tang sinh t& bao co tron... Nhitng yéu t6 anh hudng 1én tién trinh nay
c6 thé tc ché hodc 1am ting thém VXDM. Yéu té nguy co thudng gip nhat 1a
tién sir gia dinh, ting lipid mau, dai thao duong, hut thudc 13, ting huyét ap,
va ché d6 an thiéu cac chat chong oxy hoa [1][7]. Céc dai thuc bao viém dong
vai trd quan trong trong tat ca cac giai doan cua tién trinh vira xo; ting lipid
mau thuac déy su thAim nhiém dai thuc bao vao ndi mac mach mau 13 mot trong
nhitng thay doi bénh 1y sém nhét [4][17]. Chinh vi diéu d6, nhiéu tac gia cho
rang VXDM la mot bénh 1y viem [19][29][31].

2.3. Tién trinh vira xo ddng mach [20]
2.3.1. Sw tich liiy va bién doi ciia lipoprotein ty trong thip (LDL)

Toéng hop cac két qua thir nghiém trén dong vat va cac nghién ctru
VXDM 6 ngudi cho thidy vét m& 1a ton thuong khdi dau cia VXPM. Dang
ton thuong sém nay c6 18 1a do gia ting s di tra cac LDL & cac ving dudi ndi
mac mach méau. Su tich lily ctia cac phan tir LDL khong chi don thuan do ting
tinh thAm, hodc tao k& ho gitra 16p ndi mac mach mau bao phu ma chu yéu la
do cac lipoprotein nay c6 thé tip trung ¢ thanh dong mach vi chung gin véi
cac phan tir ctia ludi ngoai bao, 1am ting thoi gian cu tra ctia cic phan tir giau
lipid nay bén trong thanh dong mach. Céc lipoprotein tich Iy trong khoang
ngoai bao cua ndi mac dong mach li€n quan véi cac glycosaminoglycan cua
ludi ngoai bao, mdt sy tuong tac cd thé 1am cham sy thai trir cac phan tur giau
lipid nay ra khoi ndéi mac mach mau. Céac phan tu lipoprotein ¢ khoang ngoai
bao ndi mac mach mau, duoc gitr lai béng cach gén véi cac dai phan to cua
ludi ngoai bao, co thé trai qua su bién d6i oxy hdéa. C6 nhiéu bang ching vé

vai tro cta cac san pham lipoprotein oxy hoa trong bénh sinh VXPM. Cac
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lipoprotein bi ¢6 1ap khoi cac chit chdng oxy héa & huyét trong vao khoang
ngoai bao nd1 mac tré nén ddc bi¢t nhay cam véi su bién dbi oxy hoa, lam
phat sinh cac chat hydroperoxide, lysophospholipid, oxysterol, va cic san
pham thoai giang aldehydic cta acid béo va phospholipids. Su san xuét tai chd
ctia hypochlorous acid bdi myeloperoxidase lién quan véi cac té bao viém

trong mang vira tao nén nhitng mau chlorid héa nhu chlorotyrosyl moieties.
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Hinh 2.1. Su tich liiy va bién déi ciia lipoprotein ty trong thip ( LDL) ¢ duwdi
noi mac mach mau
(Nguon: Inflammation, Atherosclerosis, and Coronary Artery Disease. NEJM 2005;352:1687)

2.3.2. Sw bit giir ciia bach cdu

Tich lily bach cau 13 dic trung cta su hinh thanh cic ton thuong vita xo
som. Nhu vay tir bude khoi dau, VXM da bao gém céc yéu td cta viem, mot
tién trinh ma cho dén nay di dugc chirng minh trong bénh sinh cta bénh nay.
Céc loai té bao viém dién hinh tim théy trong cac cuc vira g(‘A)m dai thuc bao
ngudn gdc tir bach ciu don nhan va cac té bao lympho. Mot sd phan tir két
dinh hodc céc thu thé cta bach can trinh dién trén bé mit cua té bao ndi mac
mach dong mach tham du vao su bat gilr cua bach cu ddi véi cac u vita mGi
hinh thanh. Cac thanh phan cua LDL di duoc bién doi oxy héa c6 thé lam
tang trinh dién cac phan tir két dinh bach cau. Piéu nay giai thich vi sao su
tich Ity lipoprotein & ndi mac dong mach co thé lién két vé mit co ché véi su

bét gilr ciia bach cau, mot su kién chia khéa cho viéc hinh thanh tén thuong.

25



Luc co hoc tic dong vao long mach cling co thé lam tdng su trinh dién
clia cac phan tir két dinh bach ciu. Giai thich vi sao hay c6 ton thuong vita xo
& nhitng vi tri chia nhanh, vi & ddy thudng co rdi loan vé dong chay. O mach
méu binh thuong, luc dé ép 1én 1ong mach lam ting san xuat NO bdi té bao
ndi mac mach mau. Phan tir ndy ngoai dic tinh gdy gidn mach, véi nong do &
murc thép (duoc san xuét chi yéu b1 ndi mac mach mau) co thé tac dung nhu
13 mot noi tiét t6 co tac dung khang viém tai chd, vi du, han ché sy trinh dién
cac phan tir két dinh tai chd. Piéu nay giai thich vi sao cac luc huyét dong cé
thé anh hudng 1én cac bién doi cua té bao lam nén tang cho khéi dau ton
thuong vita xo, va giai thich cho vi tri wu thé ctia ton thuong vita X0 & noi cd
roi loan luc dé ép long mach.

Mot khi duoc gén 1én bé mit cua té bao ndi mac bdi cac thu thé két
dinh, cac bach cau don nhin va bach ciu lympho xdm nhdp vao 16p ndi mac
va cu tra ¢ do.

2.3.3. Sw hinh thanh té bao bot

Mot khi da cu tra trong ndi1 mac, cac bach cau don nhan phat trién thanh
cac dai thuc bao va trd thanh cac té bao bot chira déy lipid. Cac bach cau don
nhan gén v&i1 nd1 mac mach mau, di tra vao 16p ndi mac va bién thanh cac dai
thuc bao, khoi dong cho su hinh thanh cac vét md, mot tién to ctia mot mang

vita xo hinh thanh day du.

Adharance and Adharence
| Smooth-musche Foam-call T-call pggrogation of ond entry
migratan farmation ativation platelots of leukooytes

Hinh 2.2. Sy hinh thanh vét mo trong vira xo dong mach
(Nguon: Ross R. Atherosclerosis-An Inflammatory Disease. The NEJM 1999; 340(2): 115-126)

2.3.4. Sw phdt trién ciia mang viva va bién chirng
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Mic du vét md thuong thic déy sy hinh thanh cac mang viia tién trién
nhung khong phai tit ca vét md déu tao thanh mang vira xo hoan chinh. Bing
cach tiéu thu lipid tir khoang ngoai bao, cac bach cau don nhan c6 thé loai bo
cac lipoprotein ra khoi cac tén thuong dang phat trién. Mot sé dai thuc bao
gidu lipid c6 thé roi khoi vach dong mach trong tién trinh nay. Vi thé sy hinh
thanh mang vira xo chi xay ra khi lugng lipid di vao thanh dong mach vuogt

qué kha nang thai loai cua cac bach cau don nhan.

Macrophags sccumulation Formation of Fibrous-cap formabon
necrotic core

Hinh 2.3. Suw hinh thanh ciia mét ton thwong viva xo tién trién va bién chitng
(Nguon: Ross R. Atherosclerosis-An Inflammatory Disease. The NEJM 1999; 340(2): 115-126)
Mot sb té bao bot co thé chét do hién tuong chét té bao chuong trinh
(con goi 1a apoptosis), két qua 13 hinh thanh nén nhitng 6 khu tra gidu lipid goi
13 1561 hoai tir nAm trong mang vita xo da duoc hinh thanh. Trong khi sy tich
Iily cua céc dai thuc bao giau lipid 1a dac trung cua vét md thi viéc xay dung
cdc md xo hinh thanh bdi ludi ngoai bao 1a dién hinh cta ton thuong vira xo
tién trién. Mot s6 yéu t ting truong hodc cac cytokine duoc phong thich bai
cic bach cau don nhan cé thé kich thich su tang sinh va hinh thanh té bao co
tron & ludi ngoai bao. Cac cytokine tim thdy & mang vita bao gom IL1, TNF-a
c6 thé thuc day su san xuat tai chd cac yéu td ting trudng bao gdm cac dang
ciia PDGF, cic yéu t6 ting truong nguyén bao xo (fibroblast), va nhitng yéu
t6 khac co thé quy dinh su tién trién va bién chimg cta mang vira.
Cac mang vita xo tién trién va bién ching gy chay mau vi mach cia

dong mach, can xi hoa, loét, va gy nghén mach.
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2.3.5. Sw phdt trién ciia mdng viva xo

Mic du nghién ctru VXDM d tap trung nhiéu su chi y vao su ting sinh
clia té bao co tron, nhu trong trudong hop cac dai thuc bao, cac té bao co tron
cling trai qua qua trinh chét té bao chuong trinh trong cic mang vira xo. That
vay, cuc vita phtrc hop thudng cé dic tinh xo hoa va thiéu tinh cudng té bao &
nhitng ton thuong it tién trién. Su khan hiém tuong d6i cua té bao co tron
trong cac cyc vita tién trién c6 18 do wu thé cia cic chat trung gian nhu yéu to
ting trudng chuyén dang B (transforming growth factor p) hodc interferon-y
(chtng c6 thé Gc ché sy tang sinh té bao co tron) va ciing do hién tuong chét

chuong trinh té bao co tron.

FPlaque rupture Thinning of fibrous cap Hamaorrhsge from plaque
microvessels

Hinh 2.4. Méng vita xo khdong 6n dinh trong vita xo déng mach
(nguon: Ross R. Atherosclerosis-An Inflammatory Disease. The NEJM 1999; 340(2): 115-126)

Nhu viy, trong thdi gian phat tién clia mang vira, mot su can bang phuc
tap gilta thu nhan va thai trir cac lipoprotein va bach cau, ting sinh té bao va
chét t& bao, sy san xuit cua ludi ngoai bao va su tai cAu tric cting nhu can xi
hoa va tan sinh mach quy dinh nén hinh dang ctia ton thuong. Ngoai ra, su gan
két gitra cac yéu t6 nguy co vira xo, viém, su thay doi hanh vi cua cac
chinh té bao thanh mach mau va sy thAim nhim cac bach cau 1a co s& bénh
sinh phrc tap ctia cac ton thuong nay. Mang vita xo ¢ thé v& gy bién ching,

hodc tién trién thanh ton thuong lanh seo & thanh mach.
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Chuong 3
ROI LOAN CHUC NANG NOI MAC MACH MAU
VA VUA XO PONG MACH

3.1. Réi loan chirc ning ndi mac mach mau

N&i mac mach mdu c6 chirc nang quan trong trong viéc duy tri truong
lyc mach mau cling nhu ddm bao su héng dinh no1 mo61 cua mach mau. Béng
cach san xuit va diéu tiét cic chat trung gian hoa hoc, ndéi mac mach mau duy
tri sy can bang giira trang thai gidn mach va co mach, dong va chdng dong
mau, két dinh va chdng ngung két tiéu cau, ting sinh va chong ting sinh, viém
va chéng viém, oxy hoa va chdng oxy hoa (hinh 3.1). Réi loan chirc ning ndi
mac mach mau xay ra khi ndi mac mach mau mat kha nang duy tri sy can
bang gitra cac hé thong dbi 1ap trén. Khi d6, can can nghiéng vé phia co dic
tinh gy vita xo nhu co thit mach, ting dong, két dinh tiéu cdu, ting sinh,

viém va oxy hoa [12][13][40][42].

Vasodilation
Thrombolysis

Platelet disaggregation
Antiproliferation
Antiinflammation
Antioxidant

Vasoconstriction
Thrombosis
Adhesion molecules
Growth factors
Inflammation
Oxidant activity
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Hinh 3.1. Chikc nang diéu hoa ciia néi mac mach méu: Binh thirong va chong
vita xo' so véi réi loan va mang ddc tinh vita xo.
(Nguon: Esper J. Ricardo, Nordaby A. Roberto et al. Endothelial dysfunction: a

comprehensive appraisal. Cardiovascular diabetology 2006; 5:4)
3.2. Vai tro ciia réi loan chirc ning ndi mac mach mau trong vira xo dong
mach

Két qua tur nhiéu nghién ctru da chiing minh rdi loan chic nang nd1 mac
mach mau c6 thé déng vai trd quan trong trong bénh sinh ciia VXPM
[11][16][28][44]. VXDM la do cac dap trng viém qua mic va tang sinh fibrin.
Nhiing thay d6i sém nhat ¢ thanh mach mau 14 sy hinh thanh nhiing vét m& va
su két dinh bach cau don nhan. Cac cytokine, GF, lipid va cac enzyme diéu
chinh chirc ning té bao, dan dén tich lity lipid, co that mach va thuc day dong
mau. Phan ndi mac mach mau duoc hoat hoa doi hoi su két dinh va sy di tra
ctia bach cau don nhan téi 16p dudi nd1 mac. Ngoai ra endothelin 1a mot chat
ai hoa hoc ddi vé6i bach cdu don nhan. Noi mac mach mau oxy hoa LDL, su
tich iy bach ciu don nhan c6 thé dai dién cho nd luc loai bd LDL oxy hoa &
16p dudi ndi mac. Cac bach ciu don nhan hoat hoa tiét TNFao va IL-1, vdi su
kich hoat thir phat ctia cac GF boi té bao ndi mac va té bao co tron mach mau.
LDL oxy héa kich thich san xuat ca endothelin va E-selectin [24].

Cac lipid (dac biét la LDL) va stress oxy hoa dong vai tro chinh lam suy
giam chirc nang ndi mac mach mau béng viéc gidm kha dung sinh hoc cia NO
va hoat héa con duong tin hi¢u tién viém nhu NFxB. LDL va stress oxy hoa
cling lam giam cau tric va chirc ning cac hdc. Nhitng tac dong hoa sinh lén
ndi mac mach mau, bao gdm luc d¢ ép tir sy hdn loan phan bd dong mau chay,
cling hoat héa ndéi mac mach mau, lam tang rdi loan van mach va thuc déy
viém bdi kich hoat cic gene tién vira xo. Nguoc lai, luc d& ép co hoc 16p
ngoai binh thudng thuc day sy trinh dién cua cac gene co thé bao vé chdng lai

vira xo.
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Ludmer va cong sy di cung cp bang chimg dau tién ¢ ngudi vé sy gidn
mach phu thudc ndéi mac mach mau bi suy gidm hién di¢n trong VXDM. Véi
tét acetylcholine, cic nha nghién ctru d3 quan sat dugc hién tuong co that kich
phat & dong mach vanh cta nhiing bénh nhan bi bénh dong mach vanh mirc
dd nhe cling nhu dang tién trién, ching to rdi loan chirc nang ndi mac hién
dién ¢ giai doan s6m ciia VXDM [10][30]. Hon nita, trong cac nghién ctru st
dung hodc tét acetylcholine hoic do gidn mach qua trung gian dong chay, roi
loan chirc ndng ndi mac dugc phat hi€n & cd vi mach va mach mau 16n trén
nhitng bénh nhan c6 yéu t6 nguy co mach vanh nhung khong c6 bang ching
ton thuong vé ciu tric dong mach vanh trén si€éu am hodc chup mach. Két qua
nay xac nhan rﬁng 161 loan chirc nang ndi mac hién dién ¢ giai doan tién 1am
sang cta VXPM [10]. Réi loan chirc ning ndi mac cac vi mach ciing cé lién
quan t&i thiu mau co tim do gang stc & nhirng bénh nhan khong co bt
thudng dang ké vé huyét dong hoc ctia mach vanh, goi y rang rdi loan chuc

nang ndi mac cua vi mach cé thé gay thi€éu mau khi nhu cau oxy cia co tim

-
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Hinh 3.2. Roi loan chirc nang noi mac mach mau xuat hién tu rat som
va ngay cang tram trong hon cung voi su tién trién
cua cdc biéu hién bénh ly tim mach.

(Nguon: Versari Daniel, Ghiadoni Lorenzo, Daghini Elane et al. Endothelial Dysfunction as a
Target for Prevention of Cardiovascular Disease. Diabetes Care 2009; 32: S314-S321)
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3.2.1.Vai tro cua Nitric Oxide ndi mac mach mdu

Nhiéu nghién ctru chimg minh rang rdi loan chirc ning ndéi mac mach
mau do giam hoat tinh NO 1a mét trong nhitng déu chi diém som nhit &
nhitng bénh nhan co cac yéu td nguy co vita xo (gidi nam, tudi, ting huyét ap,
dai thao duong, hat thude 14, tién st gia dinh) trong khi chua phat hién vita xo
qua chyp mach. Chic ndng ndéi mac mach mau cai thién la mot diu 4n 1am
sang cla viéc diéu chinh cic yéu t6 nguy co vita xo, chang han dap ung NO
duoc cai thién bdi liéu phép ha thdp nong d6 cholesterol mau [36]. Tham chi
diéu tri 3 ngdy vdi statine d3 c6 sy gia ting hoat tinh NO va giam muc
VCAM-1 hoa tan & bénh nhan bi bénh mach vanh hoac dai thao duong, ma
khong anh huéng dén muc lipid huyét tuong.

Thuc nghiém trén chudt cho thay & chudt thiéu gene phu trach tong hop
enzyme NOS tip III thi bi ting huyét ap va dap tGng cao v6i ton thuong. Licu
phap chéng oxy hda hodc e ché truc tiép su hoat hoa NFkB gitp ngin ngira

t6n thuong mach mau [44].
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Hinh 3.3. Con dwong hinh thanh NO tir eNOS trong diéu kién sinh Iy (phan trén) va hinh
thanh cdc san pham oxy héa tir eNOS trong diéu kién bat thurong (phan duéi)
(Nguon: Kawashima Seinosuke, Yokoyama Mitsuhiro. Dysfunction of endothelial nitric oxide

synthase and atherosclerosis. Arterioscler Thromb Vasc Biol 2004; 24: 998-1005)
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Cac nghién ctru vé NOS ndi mac mach méau (eNOS) cho théy & nhiing
tinh trang co tinh sinh vita xo nhu ting cholesterol mau, cac san pham thoai
giang mang dic tinh oxy hoa ciia eNOS lam t6n thuong ndi mac mach mau va
do d6 thiic day tién trinh VXM (hinh 3.2) [14][23].

3.2.2. Vi tro cua Endothelin ngi mac mach mau

Ngoai cac tiac dung co mach cip, ET-1 dudng nhu co lién quan trong
dap ung tang sinh di kém v&i bénh mach mau. LDL oxy hoa 1am tiét ET-1 & té
bao ndi mac mach mau nguoi. ET-1 kich thich sy trinh dién cac c-fos, c-jun
va c-myc, goi la cac gene sém tuc thi, su trinh di¢n cta ching co thé co tac
dung nhu mot kich thich hoat héa gene, gy ting sinh té bao co tron mach
mau va cac tuong bao soi (fibroblast). ET1 c6 tdc dung déng van vo1 GF, bao
gom VEGF, va ¢6 thé ¢6 chirc ning nhuw mot gen ddng phan bao (co-mitogen).
ET1 thic diy sy tong hop va bai tiét glycoproteins, thrombospondin
fibronectin, diéu chinh cac phan tir ngoai bao trong cic md tim mach, lam gia
tang két dinh tiéu cau va bach_CQU'uung tinh. R&i loan chuc nang ndi mac
mach mau déc trung boi mét su gian mach phu thudéc NO co6 thé X4y ra cung
lac vé6i gia ting hoat tinh ET trong céac trang thai bénh 1y, bao gdm VXPM
[5]. O chudt bi VXPM, ngin chin thu thé ETA kéo dai lam hdi phuc chuc
nang ndi mac lién quan NO va e ché su phat trién ctia mang vira xo [15].
3.2.3. Viém va réi loan chirc nang ndi mac mach mdu trong vica xo dong
mach

Céc quan sat sinh 1y bénh ¢ nguoi va dong vat da hinh thanh nén gia
thiét dap ung véi tén thuong (response-to-injury hypothesis) cia VXPM, ma
roi loan chirc ning ndi mac mach mau 1a budc dau tién trong VXPM [31][35].
Du 14 tién trinh nao dang xay ra, thi mdi dic diém ton thuong cta vita xo dai
dién cho mot giai doan khac nhau cua tién trinh viém man tinh & dong mach;
néu khong bi yéu di, tién trinh ndy s& gy ra ton thuong tién trién va bién

ching.
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R&i loan chirc nang ndi mac mach mau do ton thuong dan dén cac dap
ung bu trir lam thay ddi tinh 6n dinh ndi moé binh thuong ctia nd1 mac mach
mau. Nhu vay, cac dang khic nhau cua ton thuong ctia nd1i mac mach mau
lam ting tinh thim ctia né va tang tinh két dinh va tinh di trG xuyén bao cua
bach cau va tiéu cau, khoi dau va thic ddy VXDM [24]. Tén thuong ciing 1am
cho ndi mac mach mau c6 dic tinh tién dong thay vi chéng dong va hinh
thanh cac phan tir hoat mach, cic cytokine va cac yéu to ting truong. Néu dap
ung viém khong loai bé hoac trung hoa mdt cach c6 hi€u qua cac tac nhan
khong mong mudn, nd chic chan sé tiép tuc tién trién. Trong tinh huéng nhu
vay, dap Gmg viém kich thich su di trG va ting sinh cia té bao co tron & ving
viém dé hinh thanh nén mot tén thuong trung gian. Néu dap tng nay tiép tuc
khong suy giam, chiing c6 thé lam day thanh dong mach. Pong mach s& bu trir
béng cach gian dan dan, dé dat dén mot diém, ma & do long mach van chua
thay d6i, mot hién twong duoc goi 1a tai cdu trac (remodeling) [24]. Nhu d6i
véi cac té bao viém, cac bach cau hat hiém khi hién dién trong bat ky giai
doan nao cua VXDPM. Thay vao d6, dap ung qua trung gian cac dai thuc bao
ngudn gdc tir bach cdu don nhan va cac dudi type dic hiéu cta lympho T &
moi giai doan ctia bénh [31].

Viém tiép tuc gy ting sd luong cac dai thuc bao va bach cau lympho,
ca hai di cu tir mau va nhan 1én ¢ chd ton thuong. Su hoat hoa cac té bao nay
lam phong thich cac enzyme hydrolytic, cytokines, chemokines, va cac yéu td
tang trudng, ma no co thé 1am ton hai thém va tham chi c6 thé gdy hoai tu khu
tru.

Nhu vdy, cac chu ky tich lily ctia cac bach cdu don nhan, su di tra va
tang sinh cua té bao co tron, va su hinh thanh cac mo soi lam 16n thém va tai
ciu trac ton thuong, vi thé nd trd nén bao phil bdi vién xo nam vat qua 15i
lipid va md hoai t- duoc goi 14 ton thuong bién chimg va tién trién. G mot
vai diém, dong mach khong thé bu trir 1au hon bang cach gian, roi thi ton

thuong c6 thé 161 vao 1ong mach va 1am thay d6i dong chay cua mau [31]
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3.2.4. Réi loan chirc ning ndi mac mach mdu va cdc yéu to nguy co viva xo
dong mach

Pi c6 mdi quan tam dang ké vé mdi lién quan giita rdi loan chirc ning
ndi mac mach mau va cac yéu té nguy co VXDM. Mot vai nghién ctru cho
thdy mdi lién quan ndy & nhitng nguoi khong cd cac bang ching cua bénh
mach vanh [9][18][27]. Nhiéu yéu té nguy co truyén thong du béo su phat
trién cia VXPM nhu tang cholesterol mau, ting huyét ap, hat thudc 13, dai
thao duong, va tién sir gia dinh c6 bénh mach vanh dén sém...co lién quan
dén r6i loan chitrc ning ndi mac mach mau [33][38][41].

Viéc tinh diém cac yéu t6 nguy co (vi du, s6 luong tong cac yéu to nguy
co & mdt bénh nhan xac dinh) da cho théy la yéu td du bao doc 1ap cua 16i
loan chirc ndng ndi mac mach mau dugc do bdi sy gian mach qua trung gian
dong chay va tét acetylcholine.

Cac yéu td nguy co dinh trudc khac, nhu cac lipoprotein (Lp) thira,
cling cho thdy co lién quan téi su suy giam gidn mach phu thudc ndi mac
mach mau. Lp(a), mdt yéu td nguy co doc 1ap cta bénh mach vanh tim, dot
quy, va VXPM ngoai bién, duong nhu khong lién quan dén suy giam gidn
mach phu thudc ndéi mac mach mau trong nghién ctru ctia Schlaich va cdng su.
Tuy nhién, su hinh thanh va phong thich ctia NO co sé thi gia ting ¢ nhiing
ngudi c6 mic Lp(a) cao, goi y dap Gmg bu trir d6i voi nhitng tac dong gy vira
xo chua xac dinh cta Lp(a). O mdt nghién ctru khéc, stc trd khang ctia dong
mach nho c¢o6 1i€n quan nghich voi mac Lp(a) ¢ nhitng bénh nhan bi VXDM.
O nhirng bénh nhan nay, mirc Lp(a) gia ting c6 thé gy rdi loan chirc ning nodi
mac mach mau do duoc béng giam dan hdi cac mach mau nho.

Niam 2010, Johnson HM va cong su nghién ctru & 1504 nguoi hit thude
14 cho thay hut thudc 14 c6 lién quan doc 1ap véi rdi loan chirc ning ndi mac
mach mau. Sau mot nam dung hut thudc 14, chuc nang nd1 mac mach mau cai
thién rd rét bat chip viéc tang can do bo thube 14 [21].

3.2.5. Roi loan chirc ning ndi mac mach mau dw bdao cdac hdu qud lam sang
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Su lién quan gitra roi loan chire nang nd1 mac mach mau vaéi cac yéu td
nguy co d6i v6i bénh mach vanh di dugc nghién ctru nhiéu, va né mé ra mot
huéng rat hiru ich trong viéc nghién ctru sinh 1y bénh cua bénh mach vanh
cling nhu viéc phat trién cac liéu phap diéu tri nhdm vao ndi mac mach mau.
Khi d3 c¢6 mdi lién quan gitra roi loan chuec ndng nd1 mac mach mau va céc
yéu td nguy co mach vanh, thi khong c6 gi ngac nhién 1a réi loan chirc ning
nd1 mac mach mau cling lién quan dén céc bién cb 1am sang do VXDM.

Nghién ctru ¢ nhitng bénh nhan bi bénh mach vanh nhe (khong tac
nghén) cho théy roi loan chirc nang ndi mac mach mau mach vanh nang lam
ting c¢6 ¥ nghia nguy co cac bién ¢b tim qua thoi gian theo ddi trung binh 28
thang. Nguoc lai, nhiing bénh nhan khong c6 roi loan hodc 16i loan nhe chirc
nang ndi mac mach mau thi khong cé bién ¢d tim trong thoi gian theo doi
[26]. Két qua tir cac nghién ctru dd c6 cang cd quan niém chirc ning ndi mac
mach mau c6 thé 14 mot dau hiéu tién lugng hiru ich. R&i loan chirc nang gian
mach phu thudéc ndi mac da cho théy la du bao ddc lap su tién trién cta
VXDM va nguy co clia cac bién ching tim mach qua mot thoi gian theo ddi
trung binh 7,7 ndm, thim chi sau khi sb liéu da duoc diéu chinh véi cac yéu td
nguy co mach vanh théng 18. Két qua tir cac nghién ctru khac cho thay ri loan
chtrc nang ndéi mac mach vanh du bdo doc lap bién cb tim mach cép 0 bénh
nhan c6 va khong c6 bénh mach vanh [8][10].

Trong nghién ctru danh gia gidn mach bang do thé tich d6 luu luong
dong mach cang tay trong dap tmg voi acetylcholine (phu thudc ndi mac mach
mau) va sodium nitroprusside (khong phu thudc ndi mac mach mau), nhiing
bénh nhan da co bién cb tim mach qua thoi gian theo ddi trung binh 4,5 nim
cho thdy dap tng gidn mach bi suy giam. Trong nghién ciru theo ddi nhiing
bénh nhan da trai qua catheter tim vi dau nguc va danh gia chiic nang ndi mac
mach mdu bang do gidn mach qua trung gian dong chay dong mach canh tay

bang si€u am do phan giai cao trong thoi gian 5 nam. K&t qua cac bién co tim
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mach bao gém tai tao mach vanh qua da hoic phiu thuat gip nhiéu hon &
nhitng bénh nhan c6 rdi loan chirc ning ndi mac mach mau [10].

Yeboah J va cong su tién hanh nghién ciru trén 3026 nguoi trudng
thanh khong bi bénh mach vanh. Sau thoi gian theo do1 5 ndm cho théy roi
loan chirc nang ndi mac mach mau la mot yéu td du béo cac bién cb vé tim
mach nhu nhdi mau co tim, dau thét nguc, tai tao mach vanh, dot quy, ngung
tim khong héi phuc, va tir vong do bénh mach vanh [43]

Nam 2006, Rundek va cong sy khao sat roi loan chirc nang ndi mac
mach mau qua do gian mach qua trung gian dong chay dong mach cénh tay &
643 nguoi khong bi dot quy. Két qua gidm gidn mach qua trung gian dong
chay c6 lién quan v6i mang vira dong canh, mot yéu to du bdo cac bién ching

tim mach trong tuong lai [32].

Classical Risk Factors Novel/Emerging Risk Factors
Diabetes mellitus Infection/Inflammation
Dyslipidemia Physical inactivity
Smoking Post-prandial state
Hypertension \ / Homocysteine
Aging Obesity
=)= S S S &)

Intrinsic susceptibility — Genetic and environmental factors

R0i loan chirc nang ndi mac

s mmm e e e e -

Impaired vasomotion/tone Prothrombotic state  Pro-Inflammatory State  Proliferation in arterial wall

Atherosclerotic Lesion Formation and Progression
Plaque Activation/Rupture
Decreased Blood Flow due to Thrombosis and Vasospasm

\ §

Cic bién chirng tim mach

Hinh 3.4. Vai tro cua roi logn chuc nang ngi mac mach mdu
trong bénh sinh cua bénh tim mach

(Nguon: Widlansky ME et al. The clinical implications of endothelial dysfunction. J Am
Coll Cardiol 2003;42:1149-1160)

Toém lai, ndi mac mach mau c6 vai tro quan trong trong di€u hoa truong
luc mach mau va su hang dinh ndi moi mach mau. Khi té bao ndi mac mach
mau mat kha nang duy tri trang thai can bang mong manh nay, nhirng di¢u

kién d6 la du/dung dé cho ndi tré nén dé bi xam lan badi lipids va cac bach cau
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(bach cau don nhan va lympho T). Pap tng viém duoc kich hoat va céc vét
m& xuat hién, budc khoi dau cta sy hinh thanh mang vira. Néu tinh trang nay
kéo dai, cac vét md tién trién va mang vira bi boc tran dén v& va khoi nguén
cho tinh trang sinh dong va lap nghén mach, gy ra cac bién chimg trén 1am
sang.

3.3. Réi loan chire ning ndi mac mach mau va mot sé tinh trang bénh 1y
thuong gap

3.3.1.Nhiém khudn va viém

Nhiém khuén nang vo1 vi khuan gram am lam xuét hién ndi doc td hodc
LPS 6 trong mau, nd tuong tac v4i protein gan LPS (LBP) va gin véi thu thé
CD14, chuyén céc tin hiéu thong qua thu thé Toll-like (TLR), din dén hoat
héa NFxB. Hoat ha NFkB 1am ting trinh dién gene ctia mdt vai chat trung
gian, bao gém chemokines, cytokines, cdc phan tu két dinh, yéu t6 mo,
metalloenzymes va NOS. Mac du té bao ndi mac mach mau ty ban thin nd
khong tiét ra CD14, LPS c¢6 thé hoat hoa cac té bao nay thong qua su tuong
tac vo1 CD14 hoa tan va LBP hién dién trong mau.

TLRs 13 céac thu thé kiéu phan tir li€n quan bénh sinh voi nhiéu loai
phan tir phdng thich tir vi khuan, vi rat va nAm. Cac té bao ndi mac mach mau
trinh dién chu yéu 1a TLR4 va TLR2, va dap (g manh mé véi LPS thong qua
TLR4. Mot vai khang nguyén vi sinh nhu manh v& cta vach té bao vi khuan
gram duong, lipoprotein ctia Mycobacterium, xoan khuan, truc khuan, va naim
doi hoi TLR2 dé hoat hoa té bao, nhu vay, viéc quy dinh vé trinh dién TRL2
trén t& bao ndi mac mach mau cé thé anh hudng dén dap tng mién dich. Faure
va cOng su cho théy TLR4 dugc diéu hoa b&i LPS & té bao ndi mac mach
mau. Thém vao d6, LPS, TNFa va interferon-y ciing c6 kha ning diéu hoa sy
trinh dién TLR2 trong mot co ché lién quan NFkB. Su din dat va diéu hoa cia
TLR2 trong dap tng véi cac kich thich viém co thé gitp giai thich tinh dong
van da biét gitra LPS va lipoprotein [15].
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Trong qua trinh nhiém khuan va viém, chang han nhiém khuan huyét,
nhiéu cytokine, GF nhu VEGF, cac phan tir két dinh, chemokine va céc
enzyme nhu metalloproteinase va NOS duoc kich hoat nham dap tng véi
nhiéu chat trung gian va cytokin cta vi khudn va quy dinh nén do rong cac
biéu hién sinh 1y bénh cua nhiém khuan huyét va cac di ching cia nd. Cac
cytokine dugc phéng thich trong qua trinh nhiém khuan huyét, bao gdm
TNFa, IL1 va IL6 1am tang tinh thAm ndi mac mach mau, din dén téng hop
yéu t6 md va kich hoat cic phan tir két dinh. Endotoxin va cic cytokine, bao
gom TNFa va interferon-y, 1am tang tinh thAm cta mot vai t& bao qua tac
dong 18n cac protein két hop chit va ting bai xuat VEGF. Khi té bao T duoc
hoat hoa nhu mot phan cua qua trinh phong vé vat chu, ching trinh dién céc
protein két hop chit dé 1am cho tinh xuyén ndi mac mach mau tré nén dé dang
hon.

Su pha huy vé giai phiu ddi véi ndi mac mach mau xay ra trong soc
nhiém khuan huyét, va tiém don 1€ LPS & dong vat lam bong tréc ndi mac
mach mau. Té bao ndi mac mach mau bj tach riéng ra va phu dudi ndi mac
xay ra. Hiy hoai té bao thiy rd sau tiém 15 phut, voi nhan bi khuyét di, bao
tuong cing phdong va 10i 1én, dit gy bao tuong va tach roi ndi mac mach mau
khoi 16p bén dudi [15].

Tén thuong ndéi mac mach mau 1dm ning thém cac bat thudng dong
mau do nhiém khuan huyét. Su phong thich NO va prostacyclin bi suy giam,
tao thuan lgi cho ngung tap tiéu ciu va bach cu va lam nang thém bénh 1y
dong mau.
3.3.2.Tang dwong madu

Tang duong méau cé vai trd quan trong trong bénh sinh ciia cac bién
chtng vi mach va mach mau 16n & dai thio dudng nhung van it dugc biét 1a
c6 lién quan dén su diéu hoa cac chat van chuyén glucose & té bao ndi mac
mach mau. Ting dudng mau man tinh & dai thio dudng gy rdi loan chirc

nang t€ bao nd1 mac mach mau va do 1a y€u t6 chinh thuc day su phat trién
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cac bénh vi mach va mach mau 16n . Tang duong mau lién quan dén khang
insulin thuong gip ¢ bénh nhan 6m nguy kich, ngay cé khi trudc d6 ho khong
bi d4i thio duong. Cac dap ung thich nghi ¢ hé thong y* hoat hoa, ting tong
hop NO va tang NOS tip III da dugc xac dinh & té bao ndi mac mach mau tinh
mach ron nguoi co phoi bay véi ting glucose. O t& bao ndi mac mach mau
ngudi, phoi bay véi mic 25mmol glucose lam kiém soat mot vai gene, bao
gom IL8 va ICAMI. Tang tiét IL8 ciing di gip & té bao ndi mac mach mau
ngudi duge nudi cay trong 7 ngay ¢ muc glucose 25mmol so véi té bao nudi
cdy & mirc glucose 5,5mmol va diéu nay di kém voi kich hoat AP1 va cac yéu
t6 thuc day dap tng glucose [15].

Bang chimg tir nhiéu két qua nghién ciru cho thay viéc tich liy cac yéu
tb nguy co tim mach c6 lién quan dén rdi loan chirc nang ndi mac mach mau &
bénh nhan dai thdo dudng va dé khang insulin c6 vai tro bénh sinh trong sy
phat trién réi loan chirc ning ndi mac mach mau [2][37]

3.3.3. Tang huyét dp

Tang huyét ap 14 mot trong cic bénh 1y 1am sang ma ton thuong ndi
mac mach méau di dugc xac nhan, méic du con chua rd 12 liéu tén thuong do 1a
nguyén nhan hay 13 hdu qua cta ting huyét ap.

Lién quan gitra tang huyét ap va rdi loan chirc ning ndi mac mach mau
hién c6 nhiéu y kién khac nhau. Mic du gan day két qua nghién ctru Shimbo
va cong su (2010) & 3500 ngudi cho thiy rdi loan chirc ning ndi mac khong
c6 vai tro gi trong su phat trién cua ting huyét ap [34], tuy nhién, mot diéu
chic chan 13 c6 sy mét can bang giita giam san xuat hodc giam chirc ning thy
thé clia cdc yéu td gidn mach va gia ting hinh thanh hoic ting nhay cam véi
cac tac nhan co mach.

Tén thuong ndi mac mach mau ciing co6 thé dong vai tro chia khoa
trong su phat trién t6n thuong co quan & ting huyét ap. Pa c6 goi ¥ rang ET-1
lién quan dén bénh sinh cta ting huyét 4p, du cac muc huyét tuong va do

ning cta ting huyét ap van con mau thudn. O chudt ting huyét ap, ET-1 & mo
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mach mau c6 twong quan v6i huyét ap dong mach hé thdng. Mdi quan hé cua
ET-1 ndi sinh ¢ ting huyét 4p nhe dén vira vin con tranh cii, nhung no c6 thé
1a yéu td goi ¥ trong vai thé tang huyét ap ning hon.

3.3.4. Bénh Iy réi loan dong mdu

Mot sd rdi loan déong mau mic phai hodc di truyén biéu hién qua su
thay d6i ndong d6 cac protein duoc diéu hoa va co ngudn gbc ndi mac mach
mau. Nhitng roi loan ndy bao gom thiéu protein C va protein S, thiéu tong hop
hoic phéng thich yéu t6 hoat hoa plasminogen md, gia ting bai tiét cac chat
trc ché yéu to hoat hoa plasminogen, cac dot bién cua su tong hop yéu to V,
nhu dot bién yéu té V Leiden (con goi 1a yéu t6 dbi khang protein C hoat hoa).
Bén canh d6 ¢6 mot nhém bénh 1y mic phai hodc di truyén 1a do tich lily cac
thanh t6 1am rdi loan cac dic tinh cAm mau cta ndi mac mach mau, bao gém
chirng tdng homocystein mau va tang cholesterol mau.

Tém lai, t& bao ndi mac mach mau co vai trdo ndi bat nhu cac té bao
phan tng mién dich chia khéa trong phong vé vat chii va viém. Nhiing té bao
ndy san sinh va tac dong tro lai v6i rat nhiu chat trung gian bao gdm cac
cytokines, cac GF, cac phan tir két dinh, cac chit hoat mach va chemokine, c6
tac dong 1én nhiéu té bao khac nhau. Té bao ndi mac mach mau cling c6 quan
hé mét thiét v&i cac biéu hién cta nhiém khuan, sy tich tu mang vira & dong

mach, ting huyét ap.
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KET LUAN

Ngoai vai tro 1a mét rao chin gitra thanh mach va dong méu, ndi mac
mach mau con co vai tro quan trong trong viéc diéu hoa ciu tric va truong luc
mach mau. Véi cac hoat dong nhan cam kich thich, téng hop, bai tiét va diéu
hoa hang loat céc chat trung gian héa hoc c6 tac dung doi nghich nhau, noi
mac mach mau xung dang dugc ghi nhan 1a mot tuyén ndi tiét quan trong cua
co thé. bé duy tri truong luc mach mau, ndi mac mach mau san XUAt cac chat
gy co mach va gidn mach, trong d6 NO 1a chét gidn mach chinh dugc nghién
cuoru dﬁy dt nhat. Bén canh dé, ndi mac mach mau con téng hop va diéu tiét
cac chit trung gian héa hoc tao sy can bang giira dic tinh dong va chdng dong
mau, viém va chdng viém, ting sinh va chdng tang sinh, oxy hoa va chong
oxy hoa...dam bao cho su hﬁng dinh ndé1 m6i mach mau, gitp dong mau luu
thong thong sudt.

Vita xo dong mach 1a mot bénh 1y dién tién thAm lang, kéo dai trong
nhiéu nim véi giai doan tién l1am sang kin ddo. Néu khong can thiép sém,
VXDM sé& gy ra cac hau qua 1am sang ning né. VXPM 1 nguyén nhin chu
yéu clia cac bién chimg tim mach giy tir vong va tan phé, 13 ganh ning bénh
tat hang dau trén thé gidi.

Sy mAt cin bing trong viéc diéu hoa cdu tric va truong lyc mach mau

cua nd1 mac mach mau tao ra cac dac tinh sinh vita xo nhu ro1 loan dong chay,
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tang dong, ting ngung tap tiéu cau, ting sinh thanh mach, viém va oxy hoa.
Day 1a cac diéu kién thuan lgi cho viéc hinh thanh va tién trién cia cac ton
thuong VXDM.

R6i loan chirc ndng nd1 mac mach mau xay ra rat sém trude khi co cac
bién doi vé& cau trac mach mau. Nhu vay, phai ching rdi loan chic ning noi
mac mach mau 1a dau hiéu c6 thé danh gia dugc som nhét cta tién trinh
VXDM. Bé lam rd diéu nay chung ta can c6 nhiéu nghién ctru hon nita trong
tuong lai.

Sy hiéu biét vé cac yéu td tic dong gdy roi loan chirc ning ndi mac
mach méau va nhét 1a néu phat hién sém va diéu tri thanh cong 161 loan chirc
ning ndi mac mach mau, chiing ta hy vong rang c6 thé ngin chin hoic it nhat

lam cham sy tién trién cua VXPM ¢ giai doan sém.
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