CHUYEN PE
CAU TAO VA CHUC NANG CUA TIM

ALY THUYET:
1. Chirc niang cua tim:

Tim c6 chirc nang nhu mot cai bom, vira day vira hit mau, trong 24 gio tim bop 10.000 lan
day 7.000 lit mau. Tim l1a dong luc chinh cua hé tuan hoan.
2. CAu tao caa tim:
2.1. Vi tri, hinh dang tim:

Tim la mot khéi co rdng, trong luong khoang 300gram. Tim ngudi nam trong long nguc

duogc bao bai bao tim. Gdc tim nam phia trén, & khoang giita xuwong &c. Mom tim thon lai nam

phia duéi, l1éch v& phia trai khoang 40° so véi truc doc co thé (Hinh 1).

Hinh 1: Vj tri tim trong léng nguc

2.2. Giai phau tim:

Tim c6 vach ngin ( vach nhi that) chia thanh hai nira riéng biét 1a nira phai va nira trai.
Ntra phai chira mau d6 tham, giau CO,, nira trdi chira mau do twoi, giau O,. Néu cd tat & véch
ngin nay s& dan toi tat thong lién nhi va tat thdng lién that. Mai nira tim c6 hai ngan: mot tim nhi
& trén va mot tam that & dudi. Mau tir tinh mach chi trén va tinh mach cha duéi d6 vao tam nhi
phai, mau tir tdm that phai duoc bom vao dong mach phdi trai va phai. Mau tir bn tinh mach

phdi d6 vao tam nhi trai va mau tir tdm that trai dugc bom vao dong mach chu (Hinh 2).
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Hinh 2: Cdu tao tim nguwoi (bé doc)
Thanh tim gom ba 16p. Ngoai cting la mang lién két, ¢ gitra 1a 16p co tim day, trong cling
14 16p noi md gom céc té bao det(Hinh 3) .

The Heart Wall

Endocardium
Pericardial cavity

Hinh 3: Cdu tgo thanh tim

Thanh tdm nhi mong hon nhiéu so vai thanh tdm that, vi nhiém vu cha yéu cua né 1a thu
nhan méu va co bop dé diy mau xudng tam that. Con tdm that ¢6 nhiém vu tong mau vao dong
mach phoi va dong mach cha di nudi co thé.

Thanh caa hai tdm that ciing khong hoan toan gidng nhau. Thanh tam that trai day hon
thanh tam that phai vi &p lyc cin thiét dé tng méu chay trong vong tuin hoan nho khoang
30mmHg nho hon rat nhiéu so vai &p luc tdng méau vao vong tuan hoan lén khoang 120mmHg.
Chinh su khéc biét vé ap luc bom mau giita hai tdm that nén khi tdm that phai hoat dong thuong

vin minh sang bén trai 1am ciu tao cua hai ntra qua tim khong ddi xang.
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Hé thdng van tim cau tao rat phi hop véi chirc ning tao ap luc cho dong méu va gidp
mau di chuyén mot chiéu:
+ Gitra tdm nhi va tim thit co van nhi that ¢&am bao cho méu chi chay mét chiéu tir tim nhi
xudng tdm that. Giira tam nhi phai va tdm that phai la van ba Ia. Giira tim nhi trai va tim that trai
1a van hai 14. Van hai 14 chic chan hon van ba I, pht hop véi luc co bop manh cua tam that trai.
+ Giira c4c tam that va dong mach cha, dong mach phéi c6 van that dong (van ban nguyét hoic
van t chim) ngin khong cho mau chay nguoc lai.
+ Van tim c6 cau tao bai mo lién két, khdng c6 mach mau, mot dau gin cb dinh vao mau 16i &
thanh trong cua tdm that bang cac day chang, mot dau gan véi bo ngan tam nhi véi tam thét cua
tim (Hinh 4).

Dongkhit

La van hai la

Md Doéng

Day chéng
Chung Cang—~
Coét co
Dan Co
VAN HAl B MS VAN HAI LA PONG M@ van khénglén  Déng van khéngkhit
(hepvan) (h& van)
Hinh 4: Cau tgo van tim Hinh 5: Hinh thdi van dong mach chu

trong cdc trwong hop
+ Chat bao ngoai van tim c6 ban chat 1a mucoprotein.
+ Céac van nhi that, van that dong c6 thé bi ho, hep. Khi d6 s& dan téi bénh ly. Vi du bénh hé van
2 14 (Bang 1):
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Bdang 1: Van hai 14 bj he

Tim duogc bao boc bdi mang tim (mang bao tim). Trong mang c6 maét it dich giup giam
ma sat khi tim co bop.

Tim khong lay mau truc tiép tir dong mach cha ma c6 hé thdng mach méau nudi dudng
riéng. D6 14 hai d6ng mach vanh xuat phét tir dong mach chi, tir day lai tiép tuc phan nhéanh
thanh c4c mao mach nho hon di vao giira cac té bao co tim cung cip chat dinh dudng va O,
(Hinh 6).
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Hinh 6: Cdc dgng mach vanh tim
2.3. C4u tao cua té bao co tim (Hinh 7):
+ Soi co tim vira gidng co tron vira gidng co van. Gidng co van & chd cd c4c soi to co actin va
myosin nén ¢ kha ning co gian nhu co van. Giéng co tron & chd ¢ mot nhan té bao va nhan
nam & gitra truc cua soi co va chiu su diéu khién bai hé dan truyén ty dong va hé than kinh thuc
vat. Do d6 co tim c6 ca hai tinh chat trén nén sgi co tim co bop rat khoe va co bép tu dong.
+ Soi co tim ngin (dai 50-100pm, duong Kinh 10-20pum) phan nhanh, day dé chiu duogc ap luc

cao khi bom mau.
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+ Ngoai ra trong soi co tim c6 rat nhiéu ti thé dé cung cip du nang luong cho soi co khi hoat
dong. Pac biét trong soi co tim c¢6 Mioglobin dé du trir oxi.

+ Mang co tuong kém phat trién so voi co xwong. Cac dng ngang T 16n hon & co xuong va iy
ion Canxi bd sung & ngoai bao khi bi kich thich.

Cac soi co tim duoc ndi voi nhau béi cac dia ndi cach nhau chi khoang 2 nm tao thanh mét khéi
hop bao.

+ Tai day dién tré cua mang rat thap nén hung phan cd thé truyén qua dé dang tir soi co nay sang
soi co khéc. Vi vay khi mot té bao co tim hung phan thi séng hung phan nhanh chéng truyén dén
toan bo cac soi co cua tim.

+ Thanh phan dich bao tai hai phia cua dia ndi ciing rat giong nhau (ndng do K* cao, nong do
Ca®" thip) tao diéu kién cho truyén tin héa hoc dién ra d& dang.

+ Ngoai ra giira hai té bao co tim lién tiép con c6 kénh ion chung gitp cho dién thé hoat dong lan
truyén rt nhanh qua céc té bao co tim.

=> T4t ca diéu nay 1am cho c4c té bao co tim co gan nhu déng thoi, tao ap luc 16n ddy mau vao
dong mach.

Microscopic Anatomy of Cardiac Muscle
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Hinh 7: Cdu tao co tim
2.4. Heé dan truyén tim (Hinh 8):
- Nt xoang nhi ( Nut Keith — Flack) : nam & chd tinh mach chu trén d6 vao tdm nhi phai. Trong
nit ¢6 cac té bao phét nhip phan bé ¢ trung tdm va céc té bao chuyén tiép phan bb & ngoai vi.
Cac soi cua nit xoang lién hé véi cac soi co cua hai tAm nhi va nat nhi — that. NGt ndy nhan sy

chi phdi cua cac soi than kinh thudc hé giao cam va pho giao cam (day X).
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- Nt nhi — that (n(t Tavara): ndm du6i thanh tAm nhi, trén nén véach nhi that, bao gom cac té bao
phat nhip va cac té bao chuyén tiép ( sb lugng cac té bao & day it hon nut xoang). Nt chiu sy chi
phdi cua than kinh giao cam va day X. NGt nay s& diéu khién tim dap khi nat Keith — Flack bi ton
thuong va khi dé tim s& dap cham hon, ca hai tim nhi va hai tim that ciing co bép mot ltc.

- B6 His: xuét phat tir nat nhi — that téi vach lién that thi chia thanh hai nhanh phai va tréi chay
dén hai tam that. Tai day, mdi nhanh lai chia thanh nhiéu nhanh nhé chay gitta c4c soi co tim, tao
thanh mang ludi Purkinje. B His chi nhan cac soi cua hé than kinh giao cam. Vi vay néu bé nay

bi t6n thwong tim that s& dap cham lai khong an khop véi nhip ciia tim nhi.

NUt xoang
( Nut Keith- Flack

£

Nt nhi that %%}

(Nut Tavara)
Bo6 His
Mang ludi
Purkinje
Hinh 8: H¢ ddn truyén tim
3. Cac dac tinh sinh |i ctia co’ tim
3.1. Tinh hung phan:
- La kha nang dap ung cta co tim khi kich thich.
- Co tim hoat dong theo quy luat  tat ca hoidc khong” c6 nghia khi kich thich dudi ngudng thi
cé4c té bao co tim khong co, khi kich thich bang hoic trén ngudng thi mdi té bao co tim déu dap
g t6i da dé tao ra mot co bop cuc dai. Piéu nay khac véi co van, dbi véi co van khi cuong do
kich thich yéu thi sb soi co tham gia co it, cuong do kich thich tang Ién thi sé soi co tham gia co
ting dan.
- bién thé hoat dong cua co tim ciing c¢6 diém Khac véi co van (Hinh 9):
+ Co vén c¢6 kénh Na* nhanh khoang vai phan 10000s khi ma thi lwong 16n ion Na* 6 at vao
trong soi co rat nhanh. Sau d6 kénh déng dot ngot. Qué trinh téi cuc ciing xay ra rat nhanh trong
vai phan 10000s.
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+ Co tim ngoai c6 kénh Na* nhanh nhu co xwong con ¢6 kénh Ca®* cham goi 12 kénh Na*- Ca*",

kénh nay mé rét dai téi vai phan 10s 1am cho lwong In ion Ca** vao soi co tim do d6 duy tri

trang thai khir cyc khé dai. Trang thai khir cuc dai nay biéu hién bang duong ghi cao nguyén cua

dién thé( Hinh 10).

+ Co tim con c6 sy giam tinh tham véi ion K*: Trong khi c6 dién thé hoat dong, tinh tham giam

chi con 1/5 so véi co khac do d6 K* ra ngoai mang rat cham nén khong gay hién tuong tai cuc

ngay dugc (ddc diém nay khéng ¢ ¢ co van).

- Do hai yéu t6: kénh Na* - Ca?* cham va giam tinh thAm K* & mang co tim 1am cho co tim ¢6

hoat dong dién thé dai thé hién & duong cao nguyén cua dién thé do d6 thoi gian co co tim dai

nho d6 ma thuc hién dugc chirc nang bom mau cia co tim.
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Hinh 9: Pi¢n thé hoat dpng co tim va co vin
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Hinh 10: Pé thi dién thé hoat dong co tim

3.2. Tinh tw d§ng caa tim:
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Tinh tu dong cua tim la kha nang tu dong co dan nhip nhang theo chu Kki.

Khi tim bi cat roi khoi co thé van c6 kha ning co din nhip nhang néu dugc nubi trong
dung dich sinh 1i ¢c6 du O, va nhiét do thich hop.

Tinh tu dong cua tim 1a do hoat dong caa hé dan truyén tim: nit xoang ¢ kha ning tu
phat ra xung dién sau mot khoang thoi gian nhat dinh, xung dién lan ra khip tim nhi 1am tdm nhi
co, sau d6 lan dén nat nhi that, b6 His va mang Purkinje roi lan ra khap tdm that 1am tam that co.
3.3. Tinh tro ¢6 chu ki (Hinh 11):

Néu kich thich vao tim vao luc tim dang co thi tim khong dap Gng goi 1a giai doan tro

tuyét doi.

Néu kich thich vao lic tim dang dan thi tim dap ung bang 1 1an co bép phu goi 1a ngoai
tam thu. Sau d6 la 1 thoi gian d&n nghi dai hon binh thuong, goi 1a nghi bu.

C6 thoi gian nghi bu 1a do xung dién dinh Ki phat ra tir nit xoang nhi lan dén tam that roi
dung vao giai doan tro tuyét d6i nén khong giy ra co co tim, phai doi cho dén dot xung dién tiép
theo tur ntit xoang nhi thi tim mai co lai binh thuong.

Tim hoat dong c6 tinh chu ki nén giai doan tro cting 1ap lai theo chu Ki. nho tinh tro trong

giai doan tam thu ma co tim khong bi co cirng nhu co van.

I
4
P6 thi giay ngoai tam thu & éch
Kich thich vao giai doan tro tuyét doi
Kich thich vao giai doan tro tuwong dbi
Nhip ngoai tam thu

Thot gian nghi bu

Hinh 11: Do thi gay ngogi tam thu & éch
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3.4.Tinh din truyén:

Co tim va hé théng nut c6 kha nang dan truyén xung dong: toc do dan truyén & nht
xoang, bé His 14 0,05m/s; co nhi that va mang purkinje 1a 1m/s, co tim that 4m/s.
3.5.Tinh nhip dié¢u:

Kha ning phat xung dong nhip nhang cta hé thdng nat: nat xoang phat tir 120 — 150 xung
dong/phit, goi 1a nat din nhip (Keith — Flack, pace maker). Nut nhi thit: 50 — 60 xung
dong/phut, bo His 30 — 40 xung dong/phut.
> Nho cde tinh chdt trén trong co thé tim tw co bép nhip nhang va khi tach khoéi co thé tim van
tir ddng co bdp néu dwrgc nudi dudng tot.

4. Chu ki hoat dong cia tim:
4.1. Chu ki hoat dgng cua tim (Hinh 12):

Tim co d&n nhip nhang theo chu ki, 1 chu ki tim bao gom: pha co tdm nhi, pha co tim that,

va pha dén chung.

Pha co tdm nhi kéo dai 0,1s: Do xung dién xuat phat tir nit xoang lan toa khip co tdm nhi,
lac ndy van nhi that van con dang mé, co tim nhi co c6 tac dung day ndt lwong mau con lai (
khoang ¥4 thé tich tdm thu) tir tAm nhi xudng tdm that 1am cho &p suat tim nhi va tam that clng
tang, sau d6 tAm nhi dan sudt ca chu ki tim.

Pha co tam thét kéo dai 0,3 s: Chia thanh 2 thoi ki:

+ Thoi ki ting ap: tAm that bat dau co, 4p suét trong tam that cao hon tdm nhi lam van nhi — that
dong, lac nay ap suat trong tdm that van thap hon trong dong mach nén van té chim van chwa mé.
Thoi ki ndy con goi 1a thoi ki co tim co ding tich do co tam that co nhung thé tich budng tam that
khong thay doi.

+ Thoi ki tong méu: tam that tiép tuc co lam &p suat trong tdm that cao hon trong d6ng mach chu
va dong mach phoi nén van té chim mo ra, mau téng tir tim that vao dong mach. Khi co tim that
bat dau gidn lam cho ap sut budng tam that giam thip hon ap sudt dong mach, khi d6 van t6 chim
dong lai.

Pha d&n chung kéo dai 0,4 s: bit dau tir luc dong van t6 chim va két thac lic co tim nhi
bat dau co. Gom 2 thoi ki: gidn dang tich va day mau:

+ Thoi ki gién dang tich: tic 1a co tim van gidn nhung thé tich budng tam that khong thay doi do
van to chim déng nhung van nhi thit chua md, mau chua vao budng tam that dugc do &p suat

budng tdm that chua thip hon ap suat budng tdm nhi.
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+ Thoi ki ddy mau: Tam thét tiép tuc gidn 1am ap suat trong tm that thap hon ap suét trong tam
nhi lam van nhi — thdt mé. Mau tir tim nhi chay xuéng tdm that ( khoang ¥s thé tich tam thu).

\ €) Atrial systole;
ventricular
diastole

Semilunar
valves

Semilunar
valves
open

AV valves
open

&) Atrial and
ventricular
diastole

AV valves
closed

€ Ventricular systole;
atrial diastole

Hinh 12: Chu ki hoat dong cuia tim
4.2. Nhip tim ( nhip /phut):
- La s6 chu ki hoat dong ciia tim trong 1 pht.
- Ngudi binh thwong khoang 75 nhip/phit. Tré so sinh 120 — 140 nhip/phuat. Nhip tim caa nir
nhanh hon nam.Nhip tim thay d6i theo tur thé, theo thoi gian trong ngay...
- Nhip tim ti 18 nghich véi khéi lugng co thé ( Bang 2). Bong vat c6 kich thuéc cang 16n thi nhip
tim cang nho va nguoc lai. Nhip tim ti 1& thuan véi ti s6 S ( dién tich bé mat co thé)/ V ( thé
tich). S/V 1a dai luong phan anh téc do trao doi chét cua co thé.

Pbong vat Nhip tim bong vat Nhip tim
Voi 25-40 Ché 70-80

Ngua 30-45 Meéo 110 -130
Trau 40 — 50 Tho 220 - 270
BO 50-70 Chudt 720 —-780
Cuu, dé 70— 80 Doi 600 — 900
Lon 60 — 90 Ga, vit 240 - 400
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4.3.Tiéng tim:

Tiéng tim thiz | trAm ,dai rd & mom tim do:

- BPong van A-V.

- M& van té chim.

- Co co tam that.

- Mau bom vao dong mach.

Tiéng tim thez 11 : thanh, ngan nghe rd ¢ day tim do: dong van t6 chim va mé van A-V.

Tiéng tim thiz 111 : rat kho nghe do méu Ua vé va vao thanh tam thit trong thoi ky dau tam
truong.

Tiéng tim the IV : do tdm nhi co tdng mau tir nhi xubng that 1am rung thanh tam that trong thoi
Ky cudi tim truong.

5. Thé tich tam thu, luu hrong tim va cac yéu t6 anh hwéng:

5.1. Thé tich tam thu:

- Khai niém thé tich tam thu: lugng mau téng vao dong mach/mét lan tim dap, nguoi binh
thuong 60 - 70ml/1 lan tam thu. Nguoi luyén tap thé duc thuong xuyén dat gia tri toi da 160 -
200ml/1 1an tam thu.

- Thé tich tam thu phu thudc vao:

+ Lwong mau tinh mach trg vé tim.

+ Toc @6 dong mau tinh mach tré vé tim trong mot don vi thoi gian. Thoi gian dong méu tinh
mach trg vé tim cang nho thi tan s6 nhip tim cang cao.

+ Tan sb nhip tim.

+ Kich thudc budng tam that (ty 1¢ thuan véi thé tich tam thu).

+ Luc bop cua co tim, thé tich mau dong trong tim, vao tu thé cta co thé. & ngudi binh thuong,
thé tich tam thu khoang 60-70ml. & tu thé nam ngang, cac diéu kién co hoc dam bao cho méau vé
tim dé dang, thé tich tam thu ciia nguoi khdng tap luyén 13 100ml. Hoat dong co bap van trong tu
thé nam, thé tich tdm thu khoang 100-120ml.

+ Thé tich tdm thu ti da con phu thudc vao gigi tinh: & phu nir tré, trong tu thé ndm tinh 1a
70ml, hoat dong co bap l1a 100ml. Do kich thudc budng tim caa nit nho hon, thé tich tam thu caa
nit nhé hon ctia nam giGi 25%. Phu thudc vao tu thé, mau tinh mach tré vé tim & tu thé dang it
hon tu thé nam. Bai vy thé tich tdm thu ciia nguoi khi & tu thé nam cao hon tu thé dung 30-40
%.

bam Thi Van - Truwdng THPT chuyén Lwong Van Tuy - Ninh Binh Page 11



+ Thé tich tdm thu con phu thudc vao lwong mau tuan hoan chung, gitta hai dai lugng nay c6 méi
trong quan duong tinh rat cao. Nhitng ngudi ¢ luong mau tuan hoan chung cao thi thé tich tam
thu cao.

+ Thé tich tam thu ¢ nguoi gia thip hon ngudi trudng thanh khoang 20%, giam thé tich tam thu
& ngudi cao tudi cd thé do kha ning co boép co tim giam.

5.2. Lwu lwong tim (thé tich/phat):

- La lugng mau tim téng ra dong mach trong mot phat. Trung binh khdi luong mau tong vao
d6ng mach cua tdm that vao khoang 4-51/phat. Luong mau tir tm that trai bom vao vong tuan
hoan Ién, tdm that phai day vao vong tuan hoan nhé can bang nhau.

- Céng thuc tinh :Q = Qs x fc

Trong d6: Qs: thé tich tam thu, fc: tan sé co bop cua tim.

Nhu vay luu lwong tim phu thugc vao 2 yéu té : thé tich tam thu va tan s6 co bop tim. Tan sb co
bop tim phu thudc vao trang thai hoat dong caa co thé.

Vi du:

- Trong diéu kién nghi ngoi yén tinh, nhip tim binh thudng cua nguoi trudng thanh 1a 751/phdt,
thé tich tdm thu 70ml, luu lugng tim sé& 1a: Q = Qs x fc = 70ml x 75lan/pht = 5,25 I/phit

- Khi van dong tbi da, nhip tim dat 2001an/ph(t, thé tich tdm thu ting 1én 180 - 200ml, luu luong
tim (180 - 200ml x 200lan/phat = 36 — 40 I/phdt) 1én gip 6 - 7 1an so véi nghi ngoi yén tinh. O
phu nit, thé tich tam thu trong hoat dong t6i da nho hon va luu lwong tim ciing nhé hon (120 -
160ml x 200lan/phat = 24 — 32 I/phut).

6. Piéu hoa hoat ddng cia tim:

6.1 Co ché tw diéu hoa: co ché Frank — Starling (hay dinh luat Starling).

Noi dung dinh luat Frank — Starling nhu sau : Néu co tim cang bi kéo dén cang thi luc co
co tim cang manh. Chinh nho kha ning nay ma tim cé thé ty thay d6i luc tam thu theo timg diéu
kién cua co thé. Ching han, & giai doan tim truong, néu méu tré vé tim nhiéu 1am tim dan rong,
thi ¢ giai doan tdm thu, tim co b6p manh hon ddy mau vao dong mach. Piéu nay lam ting luu
luong tim, tranh & dong mau trong tim.

Luong mau tir cac tinh mach ngoai vi vé tim -> thay ddi luc co cia tdm that theo nguyén
tac mau vé tim bang méau di khoi tim.

Hién twong Frank — Starlinh: Méau vé tdm that -> tim gidn -> soi co tim bi kéo dai -> co

nhanh hon.
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6.2 Sy diéu hoa than kinh
Hé than kinh tham gia hoat dong cua tim 1a hé than kinh thuc vat gdm than kinh giao cam
va pho giao cam (Hinh 13).

Trung khu than kinh giao cam diéu khién tim nam & sirng bén chit xam cua doan tay séng
nguc 1 — 5. Céc soi giao cam nay chay dén hach sao (hach sao do hach giao cam cua dbt nguc
(lung) 1 va hach giao cam c6 dudi tao thanh). Tir hach giao cam cé trén, ¢ giira va hach sao, céc
soi giao cam sau hach chay dén tim. Céc soi giao cam sau hach phia phai co thé chi yéu chay
dén hach xoang nhi, diéu hoa hach ndy va phan tim nhi. Con cac soi giao cam sau hach phia tréi
co thé chu yéu chay dén hach nhi that va tam that dé diéu hoa phan nay.

Téc dung cua than kinh giao cam d6i véi tim la:

+ Tang hung phéan co tim

+ Tang téc d6 dan truyén hung phan trong tim

+ Tang tan s6 co tim, 1am tim hoat dong nhanh hon

+ Téang cuong do co tim, lam cho tim hoat dong manh hon

Trung khu than kinh ph6 giao cam diéu hoa hoat dong cua tim nam trong hanh tay, nhan
day s6 X. Céac nhanh phd giao cam tach khoi nhan chung caa day sé X ¢ viing co roi chay qua
dam ri tim, dén cac hach trén tim. Phan 16n cac soi cua nhanh day sé X bén phai chay dén hach
xoang nhi, mot phan nho chay dén hach nhi that. Nguoc lai, phan 16n cac soi caa nhanh day sb X
bén trai chay dén hach nhi that, mét phan nho chay dén hach xoang. O trén tim, soi giao cam va
pho giao cam di chung véi nhau.
Téc dung cua than kinh phé giao cam di voi tim 1a:

+ Giam hung phan co tim

+ Giam dan truyén hung phan trong tim

+ Giam cuong do co tim

+ Giam nhip tim

Néu dung dong dién cam wng kich thich tryc tiép vao day giao cam, trén dd thi ghi s& thiy ca
tan s6 va bién do co tim déu tang. Khi kich thich vao day phé giao cam, tim dap cham lai, yéu

dan va ngung han ¢ giai doan tm truong.
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Hinh 13: Hé than kinh thuc vér diéu khién hogt déng cia tim
6.3 Sw diéu hoa thé dich
Co ché tac dong cua than kinh giao cam va phé giao cam 1a théng qua cac chat hoa hoc
trung gian tai noi no tiép xuc (synap) la adrenalin va acetylcholin véi co quan ma né diéu khién.
Binh thudng, than kinh giao cam va ph6 giao cam déu c6 mét truong luc nhét dinh. Tac
dung sinh 1i cua ching lai d6i lap nhau nham duy tri sy hoat dong cua co quan ludn ludn & thé
can bang. Do ciing 14 co ché tu diéu hoa cia cac co quan trong co thé.
Mt s6 chat co tac dung ddi véi hoat dong tim:
-C4c chat 1am tang hoat dong tim:
+ Céc catecholamin do phan tay tuyén trén than tiét ra nhu adrenalin, noradrenalin.
+ Glucagon cua tuyén tuy noi tiét
+ Thyroxin cua tuyén giap
+lon Ca™
+ Su giam nong do O, va tang nong d6 CO,
-Cé4c chat lam giam hoat dong tim:
+ Acetylcholin
+lon K*
Do vay, trong ndi dich, ti 1& ion Ca™/K"* phai luén duoc duy tri 6n dinh.

6.4.Cac phan xa diéu hoa hoat dong caa tim
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-Phan xa Bainbridge: day 1a mot phan xa tang ap. Cac thu quan ap luc nam ¢ ving xoang nhi,
gitta hai 16 tinh mach chu trén va dudi noi tinh mach vanh d6 vé tAm nhi. Khi méu tir tinh mach
vé tim 1am ting 4p lyc tAm nhi, kich thich cac thu quan nay, xung hudng tam truyén vé hanh tay
lam giam truong luc trung khu phé giao cam dong thoi lam ting treong luc trung khu giao cam,
dan dén phan xa ting cudng hoat dong caa tim dé diéu hoa lwong mau vé tim va thé tich tam thu.
-Phan xa giam ap qua thu quan ap luc:

O ving cung dong mach cha va xoang dong mach canh, cé thu quan ap luyc. Khi huyét ap ting s&
kich thich vao cac thu quan nay. Tir viing cung dong mach chu, xung truyén vé qua nhanh Cyon
ctua day s6 X con tir xoang dong mach canh thi theo nhanh Hering cua day s6 IX téi hanh tay.

Xung truyén ra qua day pho giao cam lam giam su hoat dong cua tim, do d6 lam giam huyét ap.

G Thu cam thé ap hre

b1 kich thich kln
ap lye ting

Trung khu van
mach va diéu
hoa tun

Giam hoat dong
than kinh giao cam

* Uc ché co mach

Hinh 14: Co ché phdn xa giaém ap qua the quan ap luc
-Phan xa tang ap qua thu quan hoa hoc:
O ving cung dong mach cha va xoang mach canh, con cé cac thu quan hda hoc. Khi nong do
O, trong méu giam hozc néng d6 CO; tang s& kich thich vao cac thy quan nay va phan xa ting

cuong hoat dong tim xay ra.
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Hinh 15: Co ché phdn xa ting dp qua thu quan hoa hec

Thu quan &p lyc va thu quan héa hoc ciing con duoc phan bé rai rac ¢ thanh cac mach mau
khéc.
-Phan xa Mat — Tim (phan xa Aschner): Khi hdi hop, nhip tim ting, c6 thé 4n nhe ngon tay 1én
hai nhan cau vai phut dé gay ra phan xa lam giam nhip tim (qua day s6 V va day sé X).
-Phan xa Ruot — Tim (phan xa Goltz): khi kich thich co hoc tac ddong manh vao vung bung (da
day, rudt) s& lam cho tim dap cham lai hoic ngimg (qua dam réi thai duong va day X).
-Cac kich thich vao gan, co, khop, da va cadc co quan phan tich nhu thi gidc, thinh giac...cling
gay ra cac phan xa d6i véi tim ma chi yéu 1a tang cuong hoat dong, tim dap nhanh.
6.5.Vai tro caa vé ndo

Phan cao nhat cua hé than kinh ciing c¢6 anh hudng ddi véi hoat dong caa tim va hé tuan
hoan. T4c dung nay nham ting cuong su thich nghi cia co thé véi moi truong bén ngoai.
-Cac cam xuc so héi, vui, budn, dau don, tic gian...déu c6 anh huong dén tim.
-C6 thé gay cac phan xa co diéu kién ddi véi hoat dong tim (tu 1am cham nhip co tim).
B. BAlI TAP:
1.Mt sé cau héi dang cau héi trac nghiém:
Cau 1: Tang ap lyc trong tdm that cua tim ¢ dong vat c6 va dan dén viéc:
A. déng tat ca cac van tim B. dong céc van ban nguy¢ét
C. ma van hai la va ba la D. mg cac van ban nguyét
Cau 3: Tu tam nhi phai sang tdm that phai cua tim, mau phai di qua
A. van dong mach phéi B.van 3la

C.van2la D. van dong mach chu
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Céu 5: Co tim khong co cirng vi nd cé:

A. hé dan truyén tu dong B. thoi gian tro tuyét doi dai
C. xi nap dién D. hé hap hiéu khi

Cau 9: Co tim c6 dic diém nao?

A. Nguyén sinh chit ¢ van ngang B. Nhan nam giira soi co

C. Giira Céc s¢i co ¢o cau ndi D. Cd ba ddc diém trén

Cau 10: Céc sb do sau day thu duoc tir mot bénh nhan nam:

Nhip tim = 70 lan/phat

Tinh mach phéi chira 0,24 ml Oz/ml

DPong mach phdi chira 0,16 ml Oy/ml

Luong oxi tiéu thu boi toan co thé = 500 ml/phat

Luu lugng mau do tim bénh nhan d6 tao ra la bao nhiéu?

A. 1,65 lit/pht B. 4,55 lit/pht C. 5,0 lit/pht D. 6,25 Iit/phit

Il. Céu hoi ty luan:

* Cau héi, bai tap

Cau 1: Phan tich cdu tqo cia co tim phit hop Véi chire nang?

Goi y tra loi:

- Co tim 1 co van nén co bop khoé > diy méau vao dong mach.

- M6 co tim 12 mé duoc biét hod,bao gém céc té bao co tim phan nhanh va ndi véi nhau boi céc
dia ndi tao nén 1 mang ludi lién két v4i nhau day dic = xung than kinh truyén qua té bao
nhanh,lam cho co tim hoat dong theo quy luat “tit ca hozc khong cé gi”.

- Céc té bao co tim ¢6 giai doan tro tuyét ddi dai dam bao cho céc té bao co tim ¢6 1 giai doan
nghi nhat dinh dé hoi stc co cho nhip co tiép theo = hoat dong subt doi.

- Trong té bao co tim c6 sic t6 midgldbin ¢ kha ning du trir O, cung cap cho hoat dong khi
luong O.do mau cung cap bi thiéu.

Cau 2: Néu sir dung mét tac nhan kich thich t6i nguwdng kich thich vao giai doan co tim dang co
va giai doan co tim dang g ian. O méi giai doan néu trén , co tim sé phan vng lai kich thich do
nhie thé nao? Néu y nghia sinh hoc cua hién tuwong trén

Goi y tra loi:

a. O giai doan co tim dang co:
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- Co tim khong dap tng vdi cac kich thich ngoai lai (khéng tra 16i), vi khi d6 cac t é bao co tim
dang & giai doan tro tuyét dbi hay noi mot cach khac , co tim hoat dong theo quy luat “tt ca hodc
khong”.

b. O giai doan co dang gidn:

- Co tim dap g lai kich thich bang mét 1an co bop phu goi 12 ngoai tdm thu. Sau ngoai tam thu
la thoi gian nghi bu, thoi gian nay kéo dai hon binh thuong. S¢ di ¢6 thoi gian nghi bu la do xung
than kinh tir nat xoang nhi dén tam that roi dang vao luc co tim dang co ngoai tm thu (lic nay
co tim dang & giai doan tro tuyét ddi cua ngoai tam thu). Vi vdy co phai doi cho dén dot xung
tiép theo dé co binh thuong.

- 'Y nghia sinh hoc:

+ Trong giai doan tAm thu, co tim c6 tinh tro (khéng dap ung bat ki kich thich nao).

+ Tim hoat dong theo chu ki nén giai doan tro cing 1ap lai theo chu ki. Nh¢ tinh tro cua co tim
trong giai doan tAm thu ma co tim ¢ giai doan nghi ngoi xen k& véi giai hoat dong dong thoi
nho tinh tro c6 chu ki nay ma co tim khong bao gio bi co cung nhu co van.

Cau 3: Trinh bay su hoat déng ciia ciia cdc van tim va chiéu dich chuyén cua dong mau qua tim

trong mot chu ky tim.

Goi y tra loi:
Tam nhi co Téam nhi gian Tam that co Tam that giin
1. Thoi gian | 0,1s 0,7s 0,3s 0,4s
2. Vannhi
that (ca van 2 | Mo Mo Pong Pong
la va 31a)
3.Van ban
nguyét (ca 2 | Pong bong Mo Mo
van)
- Mau tir tAm nhi | - Méu tir xoang | - Mau tir tdm that | - Mau tir tim nhi
3. Dichuyén | trai chuyén xudng | tinh mach chay trai duogc tong vao | trai chuyén xubng
cliia mau tam tht trai vao tdm nhi phai | dong mach chu tam tht trai
- Méu tir tAm nhi |- Méutirtinh |- M4u tir tm that | - M4u tir tim nhi
phai chuyén xudng| mach phdi chay phai dugc tong vao | phai chuyén xudg
tam that phai vao tim nhi trai | dong mach phoi tam that phai
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Cau 4: Nghién citu hoat déng tim cua mét nguwoi thanh nién cho thay: thoi gian tdm nhi co la
0,1s, thoi gian tam that co 1a 0,3s, ki gidn chung 1& 0,4s, thé tich tam thu la 70ml. Tinh leu leong
tim cua nguwoi thanh nién trén.
Goi y tra loi:
- Cong thtrc tinh Ivu lvgng tim la: Q = Qg x fc
Trong do:
Q 12 luu lugng tim.
Q; 1a thé tich tam thu
fc 1a tan s6 co tim (s6 chu ky/phut)
Ta co:
- Chu ky tim (fc) = 60 : 0,8 = 75 nhip/phut
- Luu luong tim la: Q=70 x 75 = 5250 ml/phut.
Cau 5: Sw thay doi cua tuan hoan mau va hdu qud cia sy thay doi do trong cdc trwong hop: van
hai la bi hep?
a. Van ba la bi hep.
b. Van ba la bi ho.
c. Van hai la bi hep.
Goi y tra loi:
a. Van ba la bi hep.
- MAu tir tim nhi phai khong xudng hét tm that phai, bi & dong lai trong tAm nhi phai s& din dén
ur dong mau trong tinh mach chu > gy & dong mau 6 m6 va gan , tang ap lyc mau trong tinh
mach chii — gan sung to , phu hai chan, giam luong m 4u di dén cac té bao , co thé mét moi do
thiéu 6 xy va dinh dudng.
- Luong mau trong tam thét phai bi giam dan dén khong du mau dé bom dén phoi > giam ap luc
méu trong phoi.
b. Van ba l1a bi hé.
- Khi tim co, mau bi day nguo ¢ tir tim that phai 1én tim nhi phai, lam méu bi & dong trong tim
nhi phai = & dong mau va lam tang ap lyc trong tinh mach chu.
- Hau qua:

+ Gan sung to, phu hai chan,
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+ Giam lwong mau di dén cac té bao , co thé mét moi do thiéu 6 xy va dinh dudng, tim phai ting
hoat dong, 1au dan s& bi suy tim.
C. Van hai la bi hep.
- Méu tir tAm nhi trai khong xudng hét tam that trai, méau bi & dong lai trong tAm nhi trai va dan
dan sé& & dong nguoc dong 1én cac mach mau phéi. Hé qua la:
+ Mau bi r dong trong cac mach méau phéi dan t6i ting huyét ap phdi. Hau qua la phéi bi phi va
khé tho do giam kha nang trao d6i khi & phoi.
+ Méu khong xubng tim thét trai diy du din dén khong ¢ mau bom di dén cac & bao va mo.
Hau qua 1a co thé b suy kiét do thi éu 6 xy va dinh dudng ddng thoi tim phai ting co bop , lau
ngay tim s¢€ bi suy.
- Do méu thuong xuyén bi r dong trong tAm nhi trai dan toi nguy co mau déng thanh cuc  (huyét
khéi), cuc mau c6 th é troi ra ngoai di vao hé mach lam tic mach mau dan t6i cac tai bién nhu
nhdi mau co tim hodc nhdi mau néo.
Cau 6: Cho biét sw tuan hoan cia mdu sé thay doi nhw thé nao va gdy hdu qud gi cho co thé con
nguoi trong moi truwong hop sau?
a. Van ban nguyét giira tam that trai va dong mach chu bi hep.
b. Van ban nguyét giira tm that trai va dong mach chu bi hd
Goi y tra loi:
Cau 7: O mét bénh nhan, khi tam thdt gian thi &p luc trong tdm nhi trdi 1a 20 mmHg va trong
tam that trai 1a 5 mmHg. Gidi thich.
Goi y tra loi:

- O ngudi khoe manh, khi tdm that gidn, van hai 1a mé din dén sy khac biét rit nho vé ap
lyc gitta tAm nhi trai va tim that trai.

- O bénh nhan ¢6 su khac biét 16n vé &p luc giira tAm nhi trai va tam that trai, diéu nay cho
thay van hai l4 bi hep, méau tir phoi don vé gay tang ap luc trong tAm nhi trai.
Cau 8: Hau hét cac té chire trong co thé nguoi nhdn duwoc nhiéu mdau hon tir déng mach khi tam
thdt co so vai khi tam thdt gian. Tuy nhién, déi Vdi co tim thi nguroc lai, n6 nhdn dwroc mau nhiéu
hon khi tam thdt gidn va nhdn dwoc it mau hon khi tdm that co. Tai sao lai c6 s khac biét nhuw
vay?

Goi y tra loi:
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- Khi tdm thét co tao 4p suit mau cao hon nén hau hét cac co quan nhan duoc mau nhiéu hon so
vé6i khi tdm that gidn, huyét 4p giam. Trong khi d6 lac tAm that co, CAc soi co tim ép vao thanh
cac dong mach vanh ¢ tim nén mau vao tim it hon.

- Khi tdm thét gidn, mau c6 xu huéng doi lai tim & gbc dong mach chu ciing 1a noi xuat phat cua
dong mach vanh tim. Luc d6 co tim gidn nén khong gy can tré viéc cung cip méu cho tim vi
thé lugng méau vao dong mach vanh nudi tim nhiéu hon so véi khi tam thét co.

Cau 9: Mgt bénh nhan bj he van tim hai 4. Hay cho biét:

- Nhip tim cuia bénh nhdn dé cé thay d@si khdng? Tai sao?

- Lwong mdu tim bom Ién déng mach cha trong mai chu ky tim (thé tich tam thu) c6 thay
doi khong? Tai sao?

- Huyét dp déng mach cé thay déi khong? Tai sao?

- Tim cia bénh nhan trén bj anh hwéng nhw thé nao?

Goi y tra loi:

- Nhip tim tang, dap tng nhu cAu mau cua cc co quan.

- Lwong mau giam, vi tim co mot phan nén mau quay tro lai tam nhi.

- Thoi gian dau, nhip tim tiang nén huyét 4p dong mach khong thay doi. Vé sau, suy tim
nén huyét ap giam.

- Ho van tim gay suy tim do tim phai tang cuong hoat dong trong thoi gian dai.

Cau 10:

a. Mgt nguoi trirong thanh cd tan so tim 1a 75 nhjp/phdt, thé tich tam thu 1a 70ml. Sau
mgét thoi gian dai luyén tap thé thao, tan sé tim ciia nguoi dé la 60 nhip/phit. Hay xdc dinh thoi
gian mgt chu Ki tim, thoi gian hoat dong va thoi gian nghi cua tim trong 1 phit trong hai truong
hop (trueéc va sau luyén tdp thé thao).

b. Dé ting heu lwong tim thi tang nhip tim hay ting thé tich tam thu c6 lgi cho co thé
hon?

Goi y tra loi:

a. - Khi chua luyén tap thé thao:
+ Thoi gian 1 chu ki tim: 60 : 75 = 0,8 (giay)
+ Thoi gian hoat dong caa tim trong 1 phut: 0,4 x 75 = 30 (giay)
+ Thoi gian nghi cua tim trong 1 phat: 0,4 x 75 = 30 (giay)

- Sau khi luyén tap thé thao:
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+ Thoi gian 1 chu ki tim: 60 : 60 = 1 (giay)
+ Thoi gian hoat dong caa tim trong 1 phat: 0,4 x 60 = 24 (giay)
+ Thoi gian nghi cua tim trong 1 phut: 60 - 24 = 36(giay)

b. Tang thé tich tm thu c6 loi hon.

- Néu tang nhip tim, thoi gian nghi cua tim giam — tim chong mét, d& dan dén suy tim.

Cau 11: Nhdn dan ta thuwong nbi: “Khop dop tim”. Hay gidi thich co so khoa hoc cua cau noi
trén?
Goi y tra loi:

- Vi khuan gay bénh khép c6 ban chat 1a mucoprotein, chat bao ngoai van tim ciing c6
ban chat la mucosprotein.

- O nhimg nguoi bi bénh khdp, khi co thé san xuat khang thé tin cong vi khuan s& gay
anh huéng téi van tim, 1am cho tim suy yéu (gay bénh tu mién).
Cau 12: Tai sao 2 tdm nhi co gan nhir dong thoi nhung tam that thwong co sau tdm nhi?
Goi y tra loi:

Hai tam nhi co gan nhu d6ng thoi nhung tim that thuong co sau tim nhi vi:

- Nut xoang nhi phat xung -> lan truyén khap xoang nhi phai va do thanh xoang nhi méng nén
Xung truyén nhanh sang xoang nhi trai-> xoang nhi trai chi co sau xoang nhi phai chi 1 chdt
khong dang ke.
- Xung dién do nat xoang nhi phét ra truyén xubng tam that nhung bi 2 van nhi that can lai( 2
van dong vai tro 1am vat can xung dién), xung chi truyén xubng dugc nit nhi that rat cham-> nit
nhi that phat xung-> lan theo b6 his ca mang luéi pudckin sang 2 tdm that nhu nhau-> 2 tam thét
co cung luc nhung sau tdm nhi.
Cau 13: Trong co thé nguoi, lirong oxi trong phéi chiém 36% tong lwong oxi trong co thé, lwong
oxi trong mau chiém 51% va ¢ cdc co la 13%. Trong khi @6, & mét lodi dong vt cé i, lwong oxi
& phéi, trong mdu va cdc co twong ing la 5%, 70% va 25%. Pdc diém phan bé oxi trong co thé
nhir vdy cho biét loai dong vdt ndy séng trong méi trwong nhur thé ndo ? tgi sao ching can cé
ddc diém phan bé oxi nhw vay?
Goi y tra loi:

- Do dic diém phan bé oxi trong co thé & loai dong vat nay cho phép ching du trir duoc

luong oxi trong co thé gitp ching co thé hoat dong trong diéu kién thiéu oxi.
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- Pay la dic diém thich nghi giup loai dong vat nay co thé lan duoc 1au duéi nudc.
Cau 14: Mot bénh nhan c6 lwong oxi tiéu thu trong mér phut la 250 ml, ham lwong oxi trong
madu dong Mmach la 19 mol/100ml mau va trong tinh mach la 14,5 mol/100 ml mau. Xac dinh luu
lwong tim cua nguoi do.
Goi y tra loi:

Luu lugng tim caa ngudi do = (250ml x 100ml)/(19ml - 14,5ml) x 1000 = 5.5551/phiit.
Cau 15: O mét nguwoi khée manh, thé tich tam thu 1a 70 ml, nhjp tim 1a 75 lan/phat. Ci 100 ml
méau thi vdn chuyén duwoc 20 ml oxi. Khi nghi ngoi, tim ciia nguoi ndy sé bom dwoc bao nhiéu lit
oxi di cung cdp cho cdc co quan trong co thé trong vong 5 phat?
Goi y tra loi:

Luong oxi bom dugc trong 5 phat = [(70 x 75 x 20)/100] x 5 = 5,25 lit.
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