Chwong 5. SINH LY TIM MACH

1. Sinh ly tim

Trong qua trinh tién hoa cta dong vat, co6 ba mirc cAu tao tim khac nhau: don
gian nhat 13 dang 6ng co bop, phirc tap hon 1a tim hinh 6ng va cau tao hoan chinh 13 tim
c6 ngan. Trong do6 tim 4 ngan & 16p chim va tha cung hé mach ctia no6 tao thanh h¢ tim
- mach ¢6 ciu triic va chirc nang hoan thién nhét.
1.1. CAu tao ciia tim

Tim la mot khdi co rong, kich thuéc khac nhau tuy thudc vao timg loai dong vat.
Tim gia stic nam trong 10ng nguc, duge bao boc boi bao tim bﬁng mo lién két. Géc tim
nam phia trude, & khoang giira xuong rc, mom tim thon lai nam phia sau 1éch vé bén
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1.1.1. Co tim

Co tim duoc ciu tao tir cac soi co tim. V& cdu trac - chirc ning soi co tim vira co
tinh chét co vén, vira c6 tinh chét co tron. Soi co tim c6 nhiing van ngang va nhiéu nhan
nhu s¢1 co van, nhung nhan khong nam & gan mang, ma nam ¢ gitra sgi co.

Dudi kinh hién vi dién tir thay rd cac soi co tim tiép xiic v01 nhau nho cac
dia noi, song khong c6 su lién két mang gitra hai sgi co. & mot s6 diém nhat dinh
ctia dia n6i, mang ctia hai té bao co nam canh nhau ap sat nhau dwoc goi 1a diém
lién hé (nexus). Khoang cach giira hai mang ctia hai soi co tim tai day bang 15-
20 nanomet
(1 nanomét= 10°m). ¢ hai bén cia mang nexus c6 dung dich gidng nhau, chira nhiéu
kali va it calci. Tai day, dién tr& thép hon nhiéu so véi cac vung khéc cia mang. Qua
cac nexus nay ma hung phan duogc truyén bang con duong dién hoc va co thé bang
con duong hoa hoc tir sgi co nay dén soi co khac. Do ¢6 su lién két gilra cac sQi co
nhu vay, nén co tim hoat dong nhu mét lién bao (syncytium) ca vé co hoc va dién
hoc.
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1.1.2. H¢ déin truyén hung phén ciia tim

Hé dan truyén hung phan cia tim gdm cac té bao phat nhip & nit xoang va nut
nhi - thét, cac duong dan truyén lién nhi va lién nat, bé His v6i cac nhanh cua no 1a
mang ludi Purkinje (Hinh 4.2)

Nt xoang (¢ 16p tha goi 1a ntit Keith - Flack, & éch goi 1a nit Remark) ndm &
chd tinh mach chu d6 vao tAm nhi phai, rong khoang 3 mm, dai 15 mm va day 1 mm.
Trong nit co hai loai t& bao chua biét hoa: cac té bao phat nhip (pacemaker) phan b6 &
trung tAm va cac té bao chuyén tiép (transitional cell) phan bd & ngoai vi. Céc soi clia
nut xoang li€n h¢ vdi cac sgi co cua hai tam nhi va nat nhi - that. Do d6, dién thé hoat
dong phat sinh trong nut xoang dwoc dan truyén truc tiép dén tAm nhi va nut nhi - thit.
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1.2. Chirc nang cua tim
1.2.1. Cdac dac tinh cua tim

Co tim ¢6 4 dic tinh sau: (1)- Tinh hung phén; (2)- Tinh tro ¢6 chu ky; (3)- Tinh
dan truyén va (4)- Tinh ty dong.
1.21.1. Tinh hung phén

Biéu hién hung phin cta co tim 13 phat sinh dién thé hoat dong khi dap tng lai
tac dung cua kich thich.

Tinh hung phan cua co tim dién ra theo quy ludt "tdt cd hay khéng c6 gi". Cu thé
1a khi kich thich c6 cuong d0 dudi ngudng co tim hoan toan khong co bop, khi kich
thich c6 cuong d6 ngudng co tim dap Gng bang su co toi da va khi kich thich c6 cuong
d6 trén ngudng ciing khong 1am cho co tim co manh hon nita. Pic diém nay phu thudc
vao cdu tao clia co tim. Giita cac soi co tim c6 cau ndi, ddy 1 noi hung phan lan truyén
dén tt ca cac sgi co, 1am cho co tim cung co mot luc.

O co van cic sgi co tach biét nhau, kich thich c6 cuong do thap gy hung phan
mot s6 soi co, lam cho co co nhe; kich thich c6 cudng d6 cao hon gay hung phan nhiéu
s0i co, 1am cho co co manh hon; kich thich c6 cuong d6 manh hon s& gay hung phan
toan bd cac soi co, 1am cho co co tdi da. Nhu vay, & co van, phu thudc vao cuong do
ctia kich thich ma c6 thé quan sat duoc cac mirc d6 co co khac nhau. Pay 14 diém khac
biét vé tinh hung phén cua cic soi co van va co tim.
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1.2.1.2. Tinh tro co chu ky

Hung phin cta co tim biéu hién qua cac giai doan khac nhau: giai doan tro tuyét
dbi, giai doan tro trong d6i, giai doan hung vuong va giai doan hdi phuc hoan toan.

- Giai doan tro tuyét di twong tmg voi qué trinh khir cuc ciia mang co tim. Liic nay
mot kich thich méi khong c6 kha nang gay hung phén, nghia la khong thé 1am co co nita.
Thoi gian tro tuyét dbi ciia co tim ¢ tAm thét khoang 0,25 dén 0,3 s. Trong truong hop nhip
co bodp cua tim 13 70 lan/phut, thoi gian tro tuyét di 1 0,27 s. Thoi gian tro tuyét dbi ¢ tim
nhi tr 0,1-0,15s.

- Giai doan tro twong ddi dién ra sau giai doan tro tuyét d6i, tng voi lac mang
tai cuc. Trong giai doan nay co tim co6 thé dap ung lai véi kich thich méi c¢6 cudng
d6 cao hon cuong do ngudng binh thudng bang mot nhip co. Thoi gian tro twong d6i
kéo dai khoang 0,03 s.

- Giai doan hung vuong dién ra tiép sau giai doan tro twong d6i. Giai doan nay
rat ngan, khong phai bao gio ciing c6. Giai doan hung vuong tng véi qua trinh giam
phan cuc ciia mang (mang chua tré vé trang thai phan cyc nhu cii). Luc ndy mot kich
thich yéu c6 cudong do dudi ngudng ciing co6 thé gay co co.

- Giai doan hoi phuc hoan toan kha ning hung phan tng véi trang thai phan cuc
cua mang nhu trudce lac bi kich thich. Lic nay kich thich ngudng c6 tic dung lam co
tim co bop nhu binh thuong.

Chinh sy dién bién cta qua trinh hung phan qua céc giai doan noi trén ma co tim
¢6 tinh tro ¢6 chu ky. Tinh tro ¢6 chu ky ctia co tim ¢6 thé quan sat trong thi nghiém
ghi d6 thi hoat dong cua tim éch.

Hinh 4.3. Do thi hoat dpng tim éch
Kich thich ding vao thoi diém tam thu (1); Tro tuyét doi, tim khéng co thém. Khi kich
thich vao giai doan tim gidn (2); Tro twong doi, gdy dwoc ngoai tam thu goi ld co
ngoai l¢ (3), sau do tim nghi bu (4).

1.2.1.3. Tinh dan truyén

Co tim va hé théng dan truyen hung phan trong tim (cac nut, bo His va mang
luoi Purkinje) co kha ning dan truyén cac dién thé hoat dong. Su dan truyén hung phan
& ting phan khac nhau cua tim c6 nhitng dic diém riéng.

Hung phan dudi dang xung dong bat nguon tir nlit xoang truyén ti tim nhi theo
kiéu nan hoa, kéo dai 10-20ms (miligidy) voi téc dd 1m/s. Hung phéan truyén dén tim
nhi trai chdm hon so v6i1 tdm nhi phai khoang 20-30 ms.

Hung phan tlr tim nhi truyén téi nat nhi - that kéo dai khoang 12-13ms, véi toc
d6 0,1 -0,2m/s. Hung phén duoc gitr lai & nt nhi - that khoang 90-100ms, sau do truyén
theo bo His dén céc soi Purkinje.

Téc d6 dan truyén hung phan & than bo Hiss la 2m/s, & nhanh bo His la 3 dén
4m/s, ¢ cac so1 Purkinje la 5Sm/s. Nhu vay, téc do dan truyen hung phan theo b6 Hiss
ngay cang ting dan, ddm bao cho hung phin duogc lan truyén nhanh t6i toan bo 16p noi
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tam mac. Khi t&i cc sgi co tim thi tbc d6 dan truyén hung phén cham lai, chi con 0,3 -
0,4 m/s.

Dic diém dan truyen hung phin twong dbi cham va thay d6i & cac phan khéc
nhau ctia tim c6 ¥ nghia ddi v&i hoat dong lién tuc va nhip nhang theo mot trinh ty nhat
dinh, nhim dam béo chirc nang bom mau cua tim.
1.2.1.4. Tinh tw dong

Tinh tw dong cua tim thé hién & kha ning ty dong phat cac dién thé hoat dong
mot cach nhip nhang cua hé thong nt. Xung dong gay cho tim co bop phat sinh ¢ nut
xoang roi truyén di khip tim. Nt nhi - that, tim nhi, tam thit, b6 His ciing c6 kha ning
tir dong phat xung nhip nhang khi ching khong tiép nhan duoc cac xung tir niit xoang
truyén dén.

Kha nang hoat dong tu dong cua tim co thé quan sat trong thi nghiém tht cac
nat & tim éch (thi nghiém Stannius).

- Dung mdt soi chi thit mot nut giita xoang tinh mach va phan tim con lai ta thiy
xoang nhi van tiép tuc co bop theo nhip cii, con phan tim nim dudi nd ngimg co bdp. Sau
mot thoi gian phan tim ndy co bop trd lai, song v&i nhip chdm hon so vai nhip co bop ciia
xoang nhi.

- Giir nguyén nut that thi nhat, tién hanh thit nat thi hai gitra tAm nhi va tim
that. & day sé xay ra ba truong hop khac nhau:

+ Néu nut that diing vao giira nat nhi - that thi & phan nhi va phan that déu co
bop.

+ Néu nut that 1éch xudng phia tim that, ndm dudi nit nhi - that thi chi c6 phan
nhi co bop, con phan thit ngimg.

+ Néu nut that 1éch 1én phia tdm nhi, ndm trén nat nhi - that thi chi c6 phan that
co bop, con phan nhi ngimg.

- Thao hai nit thit thi nhat va thir hai néi trén, tién hanh that nat tht ba ¢ mém
tim, ta s& thdy toan bd phan nam phia trén nut thit co bop, con phan mom tim that
ngung.

Nhitng biéu hién trén chimg t6 nit xoang va nut nhi - that déu c6 kha ning tur
dong phat xung mot cach nhip nhang, trong d6 ntit xoang dong vai tro chu dao.

Tan s6 phat xung dong clia cac phan khac nhau cia tim nhu sau:

NU(t xoang: 70-80 nhip/phat; Nut nhi - that: 40-60 nhip/phut; Bé His: 30-40
nhip/phut; Céc soi Purkinje: 15-40 nhip/phat; Co tam nhi: 40 nhip/phat; Co tim that:
20-40 nhip/phnt.

Tinh tu dong phat xung nhip nhang 13 dic tinh ciia cac té bao phat nhip. C6 nhiéu
cach giai thich, song gan day, ngudi ta cho rang co ché ty dong phat xung nhip nhang
clia cac té bao phat nhip trong nut xoang 13 do luc mang & trang thai nghi c6 su giam
toc do di ra ngoai té bao cua cac ion K*. Két qua din dén 1a lam giam dién thé tinh
xuéng con -40mV. Pay 1a mic ngudng din dén su xuét hién dién thé hoat dong. Luc
ndy cac Ca** xuyén manh vao trong té bao, lam cho mit ngoai tich dién 4m so v&i mat
trong mang (mang khir cuc). Bién do chung cua dién thé hoat dong dat dén 100 mV
hoic hon. Dién thé hoat dong gay khir cuc cac té bao lan can va qua trinh hung phan
duoc lan truyén khip tim. Sau d6 cac bom Na* - Ca** va Na* - K* hoat dong day Ca**,
Na*, K* ra ngoai. Mt ngoai mang lai mang dién thé duong nhu cii va qia trinh néi trén
lai 1ap lai.

1.2.2. Chu ky hoat dpng cuia tim



Tim hoat dong co gidn mdt cach nhip nhang, déu dan, van chuyén mau luu thong
trong hé théng tuan hoan. Chu kytim la tong hop nhiing hoat dong cta tim theo nguyén
tic: ddng thoi v6i nhau theo bé ngang tim, ké tiép nhau theo bé doc tim, khai dau bang
mot van dong xac dinh, cho té1 khi van dong do xuét hién tré lai.

C6 nhiéu cach xac dinh chu ky tim. Nghién ctru hoat dong tim trén 1am sang
ngudi ta ly van dong khoi dau 1a tiéng tim thir nhat. Trong nghién cru ngudi ta l1ay van
dong khoi dau 1a tAm nhi thu.

Tim co goi la tam thu, tim gian goi la tam truong. Phan tich hoat dong ciia mdt
chu ky tim 13 mot van dé phuc tap song c6 thé tom tit nhu sau:
1.2.2.1. Ky tam thu (Giai doan co)

- Tam nhi thu

TaAm nhi co trude tim that. TAm nhi phai co trude tam nhi trai 0,01s, lam cho ap
lyc trong tdm nhi tang cao hon nhiéu so v6i tam that. Két qua 1am cho van nhi thit mo
(van to chim van dong) day mau xudng tAm that.

& gbc tinh mach d6 vao tdm nhi tuy khéng c6 van nhung c6 co vong phat trién,
nho dé ma khi tdm nhi thu, co vong co lai tuy khong that kin hoan hoan nhung ciing c6
tdc dung khong cho mau chay ngugc trd lai tinh mach.

Nhu vy tdm nhi thu c6 tac dung tong mau tir tim nhi xudng tim that trong giai
doan cubi ciing ctia tim truong (xem so do biéu dién chu ky tim). Thoi gian tim nhi thu
12 0,1 giay. Sau khi tdm nhi thu né chuyén sang trang thai truong.

- Tam that thu:

Tam thét thu trai qua hai giai doan:

+ Giai doan ting dp: Tam thét co, soi co khong rut ngan (co ddang trieong) lam
tang truong luc co va 1am cho 4p luc trong budng tim ting 1én vuot qua ap luc trong
tam nhi. Mau doi nguoc tré lai hai tim nhi, dong van nhi that lai, lam phat sinh tiéng
tim thtr nhét c6 ky 4m 1a "pum" & ngay dau ky tdm thu. Luc ndy van t6 chim van chua
mo vi ap luc trong tim that con thip hon 4p luc & dong mach. Pong thoi nho cac co
chan cau tAm thit co, nén c6 tac dung kéo cac soi day chﬁng van tim lai, khong cho van
tim 14t ngudi trd lai phia tim nhi. Nhu vy mau trong tim thét bi ép lai, cling nhu céac
chat 16ng khac mau khong thé nén lai. Do d6 thé tich ctia tAm that khong ddi con chiéu
dai soi co van giit nguyén trong khi d6 ap lyc trong tam that thi tang cao.

Giai doan tang ap xay ra rat nhanh khoang 0,05 giay.

+ Giai doan tong mdu: TAm that lién tuc co 1am cho ap lyc trong tam that vuot
qua ap lyc trong dong mach chu lam mé van td6 chim vé phia dong mach. Co tim van
t1ep tuc co, sgi co co ngan lai truong luc co tdm that khong tang (co dang trirong)
tbng mau vao dong mach. Lwong mau duoc chuyén tir tim thit vao dong mach 16n
hon lwgng mau tir ddng mach chii ra ngoai bién. Vi vay luc nay ap luc trong tam that
va trong dong mach chi déu cao.

Thoi ky dau cua giai doan tong mau c6 khoang 4/5 lwong mau dugc chuyén tir
tam that vao dong mach.

Thoi gian tAm that thu 13 0,3 giay.
1.2.2.2. Ky tam truong (Giai doan gian)

Tam that bat dau gidn, ap luc trong tam that giam xubng dén mot thoi diém tai
doé ap luc cua no thap hon ép luc trong dong mach, lam cho mau vura di vao hai gbc
dong mach chu va phoi lién doi ngu:oc tro lai, dong sap hai van t6 chim, lam phat sinh
tiéng tim tht hai c6 ki Am "pup” & ngay dau ky tdm trrong. Noi mot cach khéc, tiéng
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tim thtr hai 1a du hiéu két thac giai doan tam that thu. ¢ thoi ky nay co tim gian ra ap
lye tir 80 mmHg tut xudng t6i 0 mmHg. Khi ap lyc tam that ha thip, mau & tim nhi s&
day van nhi thit mé ra, mau chay xudng tAm that, mé ra giai doan tdm nhi thu & chu ky
tim tiép theo.

Trong thoi gian tam truong, mau tinh mach tur khip co thé chay vé tim nhi. Qua
trinh nay phu thudc vao nhiéu yéu té nhu tac dung cua ap lyc &m xoang mang nguc, su
chénh 1éch ap luc gitra mao mach véi gdc tinh mach chu... Nhung chu yéu la sy tao
thanh mot sirc hiit & ving tAm nhi trong thoi gian tdng mau. Khi mau bi tong vao dong
mach thi gdy nén mot luc day tro lai, luc nay 1lam qua tim chuyén dong vé phia mom
tim vi cac cubng cia dong mach la dlem tira cua tim. Trong khi d6 thi co thit dang co
cung, do d6 c6 mot luc day tro lai khi tong mau di, s& anh huong dén thanh tim nhi day
no6 gidn ra va day tim chuyen dong vé phia mom. Ca hai yéu t6 nay lam thé tich tAm nhi
to tao ra mot stre hiit mau ve€ tam nhi. Nhu vay viée téng mau di déng thoi cling 13 sinh
ra phan lyc dé tao ra co ché hut mau vé.

~ 0'lon ¢ tan sO tim 75 1an/phit thi mot chu ky tim kéo dai 0,8 s va phan b theo
so do sau:

Tamnhi [
B

So d0 thoi gian chu ky ciia tim

Tam that % 7 -
0,1s 0,43 o5
Tim co Tim gian

Qua so dd cho thay: Thoi gian tim co 13 0,4 s, thoi gian tim gian 12 0.4 .

Nhu vay thoi gian co (hung phdn) bang thoi gian gian (urc ché). C6 nghia la
thoi gian lam viéc va thoi gian nghi ngoi ctia tim 1a bang nhau. D6 1a dic tinh thich
nghi cla co tim het strc ¢O ¥ nghia vi nd giup cho tim ¢6 thé 1am viéc déo dai, nhip
nhang, déu dan sudt doi.

Nguoi ta dung mot s6 chi tiéu de danh gia kha nang hoat dong cua tim nhur

Thé tich tam thu 13 luong mau téng vao hai vong tuan hoan trong mét 1an co bop
cua tim.

Thé tich phit tdm thu 13 chi tiéu do cong suét cta tim tinh bang luong mau tim
thit bom vao hai vong tuan hoan trong thoi gian 1 phat. Khi thé tich tim thu ting thi
cong suat cia tim ciing tang.

Thé tich phut tam thu ctia mot s6 loai: Bo: 38 lit; Ngua: 29 lit; Nguoi: 5 lit

Viéc rén luyén, van dong hang ngdy ciing c6 tac dung 1am ting thé tich phut am
thu, lam tang strc khoe, stc déo dai cua gia sic. Néu it rén luyén ma nhu cau lam viéc
cao s& dan t4i ting nhip tim, néu cing thang kéo dai dan t6i suy tim.

1.2.3. Nhitng biéu hién bén ngoai ciia chu ky tim

Nhiing biéu hién bén ngoai cua chu ky tim gém: Mom tim dap, tiéng tim, dién
tim va mot sd hién tuong khéc.
1.2.3.1. Mom tim ddp

Khi tam that thu qua tim thay d6i vi tri ctia né trong 16ng nguc. C6 hién twong
nay la do luc co lai, tim hoi xoay mot chut, déy mom tim ra trudc va dap vao thanh
nguc. SO tay 1én nguc ¢ khoang lién sudon V bén tréi, trén dudong gitta xuong don (&
ngudi), sé phat hién thdy mém tim dap vi do ran ciia co tam that ty 1& thuan véi ap suat
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mau trong tdm that. Dya vao biéu hién nay ta dung 6ng nghe dé nghe tim qua thanh
nguec.
1.2.3.2. Tiéng tim

Tiéng tim 14 biéu hién bén ngoai dién hinh cta chu ky tim vi néu dit tai vao nguc
hoic dung 6ng nghe dat truc tiép vao ving nguc s& nghe duoc tiéng tim.

- Tiéng tim thir nhdt: duc va dai, xuat hién & dau thoi ky tAm thu nén goi 1a tiéng
tam thu (ky am “pum”), n6 danh dau diém khoi dau cho giai doan tang ap trong tam
that, n6 chiém khoang mot nira thoi gian tim that thu. Tiéng tim thi nhat xuat hién do
két qua dong van nhi thit va thém vao 13 sy rung dong cia co that. Khi van nhi that
dong gy ra mot tiéng thanh (trén tim tach roi cua cho hay bo, néu ta bom nhip nhang
vao tam thét, lam cho van nhi that dong, nhung co tim khong co bop, chi nghe thiy mot
tleng thanh). Nhung ciing lic ay co tam that co bop, thém vao mot tiéng rén kéo dai do
két qua rung dong cua né 1am cho tiéng tim thir nhat duc va dai.

- Tiéng tim thir hai: trong va ngan, xuat hién & ngay dau thoi ky tim truong nén
goi 13 tiéng tam truong (ky ém “tdc”). N6 1a dau hiéu két thuc giai doan tAm that thu.
N6 chiém mot khoang thoi gian nho ciia giai doan tdm truong toan bo. Tiéng tim thir
hai xuat hién do két qua dong van t6 chim cta gdc dong mach chu va dong mach phoi
(trén tim boc tran trong nguc, ta nhin thdy dong mach 16n rung chuyén, luc tiéng thir
hai xuat hién. Néu cat cac dong mach 16n ngang véi van to chim s& khong nghe thay
tiéng tim th{r hai)

Giira tiéng thir nhat va tiéng thir hai c6 mot khoang lang ngan. Giira tiéng tim
thir hai va tiéng tim thir nhat c6 mot khoang lang dai. Khoang nay 1a thoi gian tim
truong toan bo va thoi gian tim nhi thu hep lai (tAm nhi thu khong phat ra tiéng).

Trong chu ky tim ta thay hai tiéng tim nam & hai dau cta ky tdm thu va tim
truong, xen vao gitra 1 nhitng khoang im lang 14 co so 1am sang rat quan trong dé kiém
tra hoat dong cua tim.

Trong 1am sang, ngudi ta xem chu ky tim 12 mot hoat dong gdm hai giai doan:
tiéng tim thir nhat khoi dau cho thoi ky tdm thu, tiéng tim thir hai khoi dau thoi ky tim
truong. Tiéng tim thtr nhat xuét hién cung vé1 mom tim dép va véi mach dap ¢ dong
mach. Tiéng tim thir hai khong c6 dau hiéu gi bén ngoai.

Tiéng tim sinh 1y 1a tiéng tim rat rd nét, giita cac khoang im ling khong c6 tap
am, phat ra lién tuc, nhip nhang.

Tiéng tim khong binh thuong 1 tiéng tim c6 thé manh, yéu khac thudong hoic
dap ddi hodc tré thanh tiéng thoi. Co nghia 14 c6 tap Am trong cac khoang im ling.

Viéc phéan biét tiéng tim sinh 1y va tiéng tim khong binh thudng 13 mot yéu cau
can thiét cho nguoi lam cong tac thu y va y khoa trong viéc kham, kiém tra sttc khoé
cho nguoi va gia suc.

Tiéng thoi tim:

Mau tuan hoan trong 6ng kin, khi gip nhiing 16 hep va lién d6 1a ng rong sé
phat ra tiéng thoi.

Hep 16 nhi that trai thi tiéng thoi xuat hién trudc ky tam thu.

Néu van t6 chim ciia dong mach chu dong khong kin s& xuét hién tiéng thoi
tdm truong, @m phat ra:” pum, tdc, xi”.

H¢ van hai 14, ba 14 cling nghe théy tiéng thoi tam thu, Am phat ra: :pam, xi, tic”

Mudn phan biét dugc tiéng thoi loai nao phai nghe lai nhirng diém rd cua van
trén ving nguc, ciing nhu can cht ¥ dém am séc, vi tri, hudng lan toa ctia n6. Ngoai ra
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cling can cha y dén mot 16 van co thé vira hep, vira hé, c¢6 luc & mot diém co thé nghe
thiy tiéng hai tiéng thoi.
2. Sinh ly hé¢ mach

Mach mau la mot hé théng kheép kin gém dong mach, mao mach va tinh mach.
Céu tao cua cac loai mach quan khac nhau dé pht hop véi chitc nang riéng ctia chiing.
Mau chay trong mach quan tuan theo nhitng quy luat cia dong luc hoc dbi véi chét 1ong
va c6 nhiing dic diém sau:

- Mau chay trong dong mach c6 duong kinh 16n nhanh hon nhirng dong mach co
duong kinh nho. Diéu nay khéng trai véi quy ludt vi déng mach ¢ su phan nhanh do
vay tong duong kinh ctua dong mach nhé 16n hon dudng kinh cua dong mach 16n xuét
phat. D4i v6i tinh mach ciing twong tu nhu vay.

- Mau chay trong dong mach véi toc do khong ddng déu. Liic tim thu mau chay
nhanh hon luc tim treong. Khi qua mao mach thi tbe d6 van chuyén méau diéu hoa va
cham hon nhiéu chi 0,5-1,0m/s.

- Mau chay trong mach quan c6 hién tuong phan dong. Hong cau c6 ty trong 16n
hon ¢ giita dong, con huyét tuong & xung quanh. Huyét tuong & xung quanh tao ra ma
sat voi thanh mach, nén chay cham, con hong cau & giita chay voi toc do nhanh hon.

Luong mau chay trong mot don vi thoi gian ty 1€ thuan véi hiéu sb ap luc hai
d4u doan mach va ty 1€ nghich v&i stre can ctia thanh doan mach do,

2.1. Tuin hoan déng mach

Dong mach la nhirng 6ng hinh try xuat phat tir dong mach chil va dong mach
phdi duwa mau tir tim dén cac co quan bd phéan. Tir dong mach chu tr¢ di né phan nhanh
bé dan. Giita cac nhanh doc c6 cac nhanh ngang ndi théng chung qua lai v6i nhau.
Nguoi ta coi hé dong mach nhu mot co cAu hinh nén ma chop 1a dong mach chu, day la
cac tiéu dong mach phan bd khip co thé.

Thanh dong mach c6 céu tao ba 16p gdm nhiéu té bao lién két, chun gidn nén co
tinh dan hdi cao. Hon nita dong mach lai c6 dac tinh co nho lai khi can thiét. Khi tam
that co bop diy méau vao cac dong mach 16n, ciing v6i lugng méau c6 san ¢ ddy lam cho
thanh dong mach gian ra chtra mau. No6i cach khac, nang lugng tdm thu duogc tich lai &
dong mach. DPén thoi ky tam truong, dong mach co trd lai vi tri cii déy mau di trong hé
mach. RO rang tinh dan hoi cua dong mach cé tac dung diéu hoa luu luong mau va tiét
kiém duoc ning lugng ddy mau cua tim.

Mau chay trong dong mach tir noi ¢ ap suit cao dén noi cé ap suit thip, ap
suat cao dau tién do tim co bop tao nén. Pong mach cang xa tim thi téc do mau chay
cang giam di.

Tuan hoan mau c6 thé xem nhu két qua ctia mot qua trinh ddi khang gitra hai
luc: luc déy mau cua tim va lyc can mau cua thanh mach mau. Trong qua trinh do, luc
déy cua tim théng nén mau luu thong dugc trong hé mach voi ap suét va tbc do nhat
dinh.

Huyét ap déng mach:

Mau trong dong mach luén tao mot ap luc tadc dong 1én thanh dong mach lam nd
gian ra, nhung thanh dong mach c6 tinh dan ho6i nén c6 xu thé ép nguoc trd lai dé can
bang. Vi vy ap luc clia mau ngang véi sttc ép ciia thanh dong mach. Nguoi ta goi huyét
ap 1a ap luc cua mau tac dung 1én thanh dong mach.

Trong trang thai sinh 1y binh thudng huyét 4p sinh ra va duy tri & mot ap lyc nhat
dinh chu yéu dugc quyét dinh bai hai nhéan t6 1a ning lugng co bop cua tim va stic can
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cua long dong mach. Néang lugng do tim co bop giai phong ra, mét phan chuyén thanh
tdc do mau chay, phan khac dé duy tri 4p luc cua dong mach. Pong mach cang xa tim
thi huyét 4p cang thap. Do vay mau chay dugc tir dong mach 16n dén dong mach nho
dé dang.

Trong mot chu ky tim, huyét 4p luon ludn thay doi, nhung thay d6i mot cach
nhip nhang, c6 mirc t6i da va muc téi thiéu, trong do:

- Huyét ap tbi da 13 huyét 4 ap do lyc tam thu tao nén, co tri s6 cao nhat nhung dé&
thay d6i nén nd con duoc goi la yéu t6 thay d6i cua huyet ap.

- Huyét ap tdi thiéu 1a huyét ap tam truong, biéu hién strc co dan hdi cua dong
mach, no it thay d61 nén ngudi ta goi 1a yéu t6 bén ving cua huyét 4 ap.

- Hiéu s6 huyét 4 ap: la khoang cach gitra huyét ap toi da va huyét ap toi thleu No la
yéu t6 thay doi cua huyet ap, biéu hién phan nao luc hoat dong cua tim. Hiéu s6 huyét ap
phu thudc vao nhiéu yéu t6 nhu luc tim thu, stc co cia thanh mach tur tim dén mao mach.
Stic co d6 ma cao thi sau mét dot tim thu huyét ap s& xudng cham chir khong nhanh, do
dé khoang cach s€ ngén lai. Tim dap nhanh, hi¢u ) huyét ap s€ hep, con khi dap cham hi¢u
sO s& rong hon.

- Huyet ap trung binh 13 trung binh dong luc, nd gan huyet ap toi thiéu hon 13
huyet ap t0i da, phan anh sirc 1am viéc thyuc ciia tim. N6 1a yéu t6 khong thay ddi ciia
huyét ap trong mot thoi gian nhat dinh.

- Ngoai dao dong thudc vé huyét ap toi da va huyét ap t6i thiu, huyét ap con co
nhitng dao dong do anh huong cua ho hap va van mach.

- Dao dong do tim ttrc 1a dao dong biéu hién huyét ap t6i da va huyét ap ti thiéu
(goi la dao dong cdp 1).

- Dao déng cdp 2 1a dao dong do anh hudng ciia ho hap, khi hit vao dudong biéu
dién di 1én, khi tho ra duong biéu dién di xudng. Ngudi ta cho rang dao dong cép 2 do
tac dung qua lai cta hai trung khu hd hap va trung khu giam ap ctia hanh tuy. Luc hit
vao trung khu giam ap bi rc ché cho nén tim ting luc va nguoc lai.

- Dao ddng cdp ba 1a dao dong do anh hudéng cia van mach. Do tic dung co
mach cta trung tim co mach trong hanh tuy ting giam mét cach déu dan lam cho mach
mau gian ra va co lai rat cham nhung rat déu.

Bing 4.1: Huyét ap & mot s6 loai gia stiic (mm Hg)

GiasGc | Vi tri xac dinh Huyét ap toi da Huyét ap toi thiéu
Ngua DPong mach duoi 100-120 35-50
Bo bong mach duoi 110-140 35-50
Dé bong mach dui 110-120 50-65
Ché Dong mach dui 120-140 30-40

2.2. Tuan hoan tinh mach

Tinh mach la nhitng mach mau dua mau tu t6 chirc vé tim. Tinh mach co sb
lwong nhiéu, dudng kinh 16n, do vay kha nang chira mau 1én hon déng mach téi ba lan.
Trén duong vé tim, hé tinh mach c6 cac bé chira rong goi 1a cac xoang tinh mach. Néu
vi mot 1y do nao o, lvong mau ting dot ngdt (truyén mau) thi hé tinh mach tich mau
dé tranh ganh nang cho tim.

Mau tinh mach vé tim dugc 1a nho nhiéu yéu to:



- Strc bom va stre hiit ctia tim: strc bom va strc hit ciia tim va yéu t6 quan trong
nhét sinh ra huyét 4p dé duy tri tudn hoan mao mach. Con khi tim & thoi ky tAm truong
c6 tac dung hut mau tir hé tinh mach vé tim.

- Strc hut cta 16ng nguc: ap suat trong 16ng nguc binh thuong thap hon ap suat
khi tro1 2-3 mmHg, goi 1a ap suat am, co tac dung lam gian tim va cac mach mau lon
trong mdi dot tam truong, dé thu hat mau vé tim. M01 khi hit vao, thé tich 1ong nguc
to ra, ap sut ciia 1dong nguc cang 4m hon, mau vé tim cang d& dang. Con khi thé ra
thi &nh huong ngugc trd lai.

- Khi co co s€ ép vao cac tinh mach lam cho &p luc mau trong tinh mach tang
1én. Khi co hét co, ap luc trong tinh mach giam, nhung mau khéng tré lai dwgc vi cac
van tinh mach chi cho méau di theo mét chiéu. Néu cac co cliing co bop, mau s& vé tim
dé dang hon. Vi vay cho gia suc van dong thuong xuyén hay hoat dong thé duc budi
sang & ngudi duoce quan tim dic biét va c6 tac dung tot.

- Strc ddy cua dong mach: trong nhitng ving c6 dong mach 16n di qua hodc mach
vung trén tim duwa mau vé tim d& dang khi co thé o tu thé dung. Cac tinh mach & duéi
tim gdp sirc can cua trong luong nén tuan hoan & d6 kho khin hon, song nhd cac van
tinh mach nén tuan hoan ¢ d6 van thyc hién dugc.

Tém lgi tuan hoan tinh mach 13 tudn hoan mau vé tim. Tuan hoan nay dugc tién
hanh chu yéu nho strc day tdm thu. Ngoai ra strc hit ciia tim, cua 16ng ngue, su co bop
clia cac co va yéu té trong luc cling anh hudng nhat dinh.

Mau chay trong tinh mach véi huyét ap thap nhung du dé dua mau vé tim
2.3. Tuin hoan mao mach

Mao mach la mang ludi day dac nbi lién giita tiéu dong mach voi tiéu tinh mach.
Thanh mao mach c6 cau tao 3 16p, 16p ndi mac la 16p té bao c6 kha niang thuc bao dé
tiu di¢t nhiing vat la, nhung hong cau gia cdi. Thanh mao mach mong, ¢6 thé cho cac
té bao bach cau xuyén qua vao dich k& té bao, do d6 mao mach c¢6 vai tro quan trong
trong qtia trinh bao vé co thé.

Vé phuong dién tuan hoan, mao mach c6 dic diém sau:

- Mao mach 1a nhiing mach méu c6 duong kinh hep do do6 stic can cua n6 voi
tuan hoan mau 1a 16n.

-S6 lwong mao mach nhiéu, thanh mong tbc d6 mau chay cham, thuan lgi cho
su trao ddi chat giira mau va mé bao.

- Ngoai nhirng mao mach chinh thirc, con ¢6 cac dudng ndi thong giira tiéu dong
mach va tiéu tinh mach rong va ngén, c6 tac dung hd tro cho tuan hoan mao mach nhitng
lic phai ddm bao mot luu lugng mau cao.

Mao mach ciing c6 kha nang co gian

Mau chay trong mao mach déu va c6 hién tugng phan dong r6 rét. Hong cau &
gitta dong, x&p lai thanh timg coc va chay nhanh. Huyét twong & phia ngoai sat voi thanh
mach, chay cham. Bach céu van chuyén cham, c6 lic dung lai, cham vao thanh mach
roi thd chan gia xuyén qua thanh mach. Luc nghi ngoi s mao mach Iuu théng it, con
khi hoat dong thi s6 lugng ting vot Ién, c6 khi ting 1én 20-25 lan.

Trong mao mach, mach mau chay tir noi ¢6 ap lyc cao (tiéu dong mach) t61 noi
co ap lyc thap (tiéu tinh mach). Khi qua mao mach, huyet ap giam di dang ké. Huyet ap
& tiéu dong mach 1a 60-70mmHg, khi qua mao mach dén tiéu tinh mach huyét ap chi
con 10-15mmHg. Trong nhiing trudng hop dic biét, mao mach gian ra nhiéu, huyét ap
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ha xudng thap hon huyét 4p tinh mach, mau s€ r dong & mao mach, huyét trong thim
qua thanh vao moé bao gay hién tuong phu ¢ t6 chrrc.

Tac dung chu yéu cua tuin hoan mao mach 1a tao diéu kién thuén loi cho trao
d6i chét giita mach mau va dich k& té bao, thong qua cac phuong thirc loc va khuéch
tan.
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