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MUC TIEU CHUNG CUA CHU'ONG TRINH SINH LY HOC

Sau khi hoc xong chuong trinh sinh Iy hoc, sinh vién c6 kha nang:

1.

Trinh bay day du chirc ning ctia t€ bao va cua cac co quan trong co thé con

nguoi binh thudng.

Giai thich dugc co ché va diéu hoa hoat dong cua cac h¢ co quan trong co

the.

Phan tich dugc moi lién h¢ chuc nang cua cac hé co quan va moi lién hé
gitra co thé voi moi trudng song

Lam dugc mot s6 xét nghi€ém thong thuong trong chan doan lam sang co

lién quan dén sinh 1y hoc (thuc tap sinh 1y).

Xac dinh duge tim quan trong cua sinh 1y hoc ddi voi cude séng va y hoc:
- Nhan dinh duoc sinh 1y hoc 1a mon khoa hoc co sé cho mdt s6 mon y hoc
co sO khac va lam sang.

- Van dung duoc sinh 1y hoc trong céc linh vyc khac nhu ké hoach hoa gia
dinh, sinh 1y lao dong, thé duc thé thao, gido duc hoc, tdm 1y hoc...
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DAI CUONG VE SINH LY HOC

1. Dinh nghia:

~ Sinh ly hoc 1a mén hoc ve chirc nang cua cac co quan, h¢ thng trong co
thé va cua toan co thé nhu 1a mdt khoi thong nhat.
2. Sinh ly hoc Ia mén hoc co sé cua y hoc:
- Nguoi thay thude phai pém virng khoa hoc sinh Iy vi n6 phan dnh nhitng hoat
dong chirc nang cua co thé lic binh thuong cling nhu khi c6 bénh.
- MS@ phuong phap chan doan, diéu tri hay phong bénh déu phai dugc dit trén co
sO kién thirc sinh 1y hoc.
3. Péi twong va vi tri cta sinh ly hoc trong y hoc

Trong y hoc, sinh Iy hoc c6 vai tro quan trong:

1. Hoat dong binh thudng ciia co thé luon duge dung 1am tiéu chuan dé danh
gia tinh trang va mirc d6 bénh Iy trong lam sang.

2. Y hoc ludn dit nhitng vn dé nguyén nhin va co ché sinh bénh cho sinh Iy
hoc.

3. Co thé con ngudi 1a mot cau tric hitu co ¢ kha ning thich nghi voi hoan
canh va di€u ’kién sinh sfmg. Khoéng c6 mot co thé mﬁu?cho nhan loai,
khong duogc lay ti€u chuan sinh 1y cua ngudi nudc nay dé ddnh gid hoat
dong sinh 1y ctia ngudi nudc khac.

4. Cac co quan, by phan trong co thé déu co lién quan mat thiét voi nhau va
hoat dong mot cach hi¢p dong vdi nhau. Toan bo co thé la mdt thé thong
nhat tu di€u chinh hoat ddng cua minh. D6 1a dac diém cua co thé song.

4. Qua trinh hinh thanh mén sinh ly hoc
4.1. Théi co xwa:

- Khi khoa hoc ty nhién chua phat trién, con ngudi van dung thuyét 4 am duong ngil
hanh dé giai thich cac hoat dong sinh 1y cua co thé clng nhu su song nbi chung.
Theo thuyét nay thi sirc khoe 13 mot hién twong can bang giita luc 4m va luc
duong trong co thé. Trong cac tang thi ph01 thudc Kim, gan thudec Moc, than thudc
Thuy, tim thuoc Hoa va lach thudc Thd.

- René Descartes, nha toan hoc va triét gia Phap (1596 —
1650) nghién clru phan xa cho rang phan xa la mdt hoat
dong cua “linh khi”.

- Theo thuyét vat linh (animism) thi linh hon chi phdi toan
bd do1 song. Linh hon con hoat dong thi co thé con song.

- Trudc cong nguyén 5 thé ky, Hippocrate, nguodi duoc
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xem 13 6ng t6 clia nghé Y c6 dé xudéng thuyét hoat khi, cho ring su sbng bét
nguodn tr khi trong phoéi theo dudong hd hap trao doi sinh luc gilra co thé v moi
truong.

4.2. Giai doan khoa hoc tw nhién:

4.2.1. Quan sét

- Tir thé ky 16:

* André Vesale, mot thay thudc nguoi Bi (1514-1564) tién hanh giai phiu co thé
nguoi da thay rd cau tric cua co the.

e Michel Servet, mot thay thuoc ngudi Tdy Ban Nha (1511-1553) thay tudn hoan
phoi trén ngudi trong khi mo tr thi.

e William Harvey, mot thay thudc ngudi Anh (1578-1657) md tir thi quan sat thay
toan bo tuan hoan mau trong co thé.

- Tir thé ky 17:

e Marcello Malpighi, mot thay thuéc ngudi Y
(1628-1694) dung kinh hién vi soi thay tuan
hoan mao mach.

4.2.2. Thwc nghiém
- Thé ky 18:

William HARVEY e Antoine Laurent de Lavoisier, mot nha hoa
hoc nguoi Phap (1743-1794) chirng minh rang
ho hap 1a mot qua trinh thiéu dot co ti€u thu

OXY.

e Luigi Galvani, mot thay thudc ngudi Y (1737-1798) phat hién dién sinh vat.

e Francois Magendie, mot thay thudc nguoi Phap (1783-1855) phat hién xung than
Kinh.

- Thé ky 19:

e Dubois Reymond, ngudi Dtc (1818-1896) di sang ché nhiéu dung cu do dac
sinh ly hoc.

e Claude Bernard, nha sinh ly hoc nguo1 Phap (1813-1878) da tién
hanh nhiéu thyc nghiém bang phau thuat trén dong vat dé nghién
ctru sinh 1y hoc.

- Thé ky 20:
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e Nha sinh ly hoc nguoi Nga Pavlov (1849-1936) da nghién ctru

sinh 1y hé than kinh, 1am nhiéu thi nghiém trén chd dé ching

= ¥+ minh hoat dong than kinh cao cdp dua trén phan xa c6 diéu kién
s va dua hoat dong tam 1y vao linh vuc thuc nghiém.

% /% - Giira thé ky 20:

e Sinh hoc phan tir ra doi v&i sy phat trién cdu trac phan tir cla
acid nucléic (Watson, Cricks, Wilkins — giai Nobel 1963).

e Mat mi di truyén (Jacob, Monod — giai Nobel 1965).

e CAu truc siéu hién vi va chirc ning cua té bao.

e Khang nguyén HLA

e K5 thuit tao khang thé don dong

e Kénh ion... va nhiéu cong trinh nghién ctru quan trong khac.

Tom lai, sinh ly hoc, mot khoa hoc phat trién hang nghin nam nay van con
dang phat trién. Hién nay, c6 thé néi mdi ngay trén thé gidi déu cé nhitng thong tin
méi vé sinh 1y hoc. Nguoi sinh vién y khoa c¢6 nhiém vu khong nhirng hoc sinh 1y
hoc cho tot ma con phai dong gbp vao khoa hoc nay dé day manh phat trién sinh 1y
hoc va nén y hoc n6i chung.

5. Khai niém vé co thé sdng va nhirng dic diém cua sw sdng

e Song la gi? Nam 1878, nha triét hoc Engels trong quyén sach “Chdng Duhring”
dinh nghia: “ Sy song la mot phuong thirc ton tai cua chat albumin luén luon thay
doi ty 1€ cac thanh phan cau tao ciia minh”.

e Ngay nay chiing ta goi albumin 14 protein hay chit dam, gdm cac nguyén t6 C,
H, O, N la nhitng nguyén t6 co ban. Ngoai ra con c¢6 nhirng nguyén to vi luong
nhu Fe, Cu, Mg, Na, K,... C6 thé néi, chat dam thay doi ty 1& cac thanh phan cau
tao cua no da tao ra su séng.

e C6 thé n6i & dau co chat dam chua thuy phéan 1 & d6 c¢6 sy sdng.
Nhirng dic diém cta sw séng:
Vit sdng khac v6i vat khong séng & 3 dic diém:

1. Thay cii d6i méi: La lién tuc thu nhap vat chat va bién doi vat chét theo 2
hudng:

- Pong héa: 36 1a bién vat chat thu nhap vao thanh cac thanh phan ciu tao cia
co the.

- Dj héa: dé la bién vat chat thu nhép vao thanh nang luong dé co thé hoat dong.
2. Dap wrng véi kich thich méi truwong.

3. Sinh sin giong minh: 13 hoat dong theo ma di truyén dé duy tri noi gidng.
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Toém lai, sinh 1y hoc 1a moén hoc co sé cua y hoc doi héi ngudi nghién ctru sinh
Iy hoc phai c6 kién thirc tong hop cua nhiéu nganh khac nhau nhu: gidi phau, mo
hoc, hoa sinh, 1y sinh, toan hoc, xa hdi hoc...

Mubn phuc vu tdt cho nguoi bénh, sinh vién phai hoc, hoc nira, hoc mai, hoc
sudt doi. Hoc véi thay, voi ban, voi nguoil bénh. Lam viée theo lvong tam nghé
nghiép, do 1a y dao va y duc.

SINH LY HOC TE BAO
Muc tiéu:
1. Trinh bay duoc nhitng dic tinh co ban cta té bao co thé nguoi.
2. Néu dugc cau tric va 5 chtrc ning chinh ctia mang té bao.

3. Trinh bay duoc chirc ning cua cic bao quan trong té bao: ludi ndi bao
tuong, hat Ribosom, phirc hop Golgi, ti lap the, lysosom va nhan t€ bao.

Noi dung
Moi co thé sdng déu gém nhitng don vi co ban 1a té bao.
Trong co thé don bao, moi qua trinh sdng déu dién ra trong mot té bao.

Trong qua trinh tién hoa, co thé don bao trd thanh co thé da bao. Trong co thé da
bao c6 nhirng nhom té bao chuyén chirc hgp thanh cac co quan, hé thong trong co
thé nhu: hé tuan hoan, ho hap, tiét niéu...

1. Nhirng dic tinh co’ ban cua té bao co’ thé nguwei

e D6 1a kha ning biét hoa va phan chia. Da s6 té bao trong co thé déu phan chia
sinh t€ bao con két hop lai voi nhau thanh té chirc hay con goi la mo.

e Tuy nhién, c6 mot s6 té bao phat trién theo mot cach thirc riéng biét. Vi du:

- Té bao co van (co chi, co than) khong phan chia ma ting trudong theo chiéu
ngang va doc.

- Té bao than kinh ciing khong phan chia nhung khi t6n thuong thi phat trién
nhanh.

- Céc té bao mau do tiiy xuong san xuat luu thong trong mau, khong phan chia.

e Té bao co kich thudc, hinh dang thay doi tuy theo vi tri va chirc ning nhu hinh
tron (t& bao mau), hinh tru (biéu mo da day va rudt), hinh vudng (t& bao tuyén
giap), hinh sao (t& bao than kinh)...du hinh dang nhu thé nao, t& bao déu c6 mot
c4u tao chung bao gom:
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- Mang té bao.
- Nhan té bao.

- Bao tuong (hay chat nguyén sinh) trong d6 ¢ cac bao quan tham gia thuc hién
cac chirc nang cua té bao.

T /’,ﬂ?ﬁ“,
Mang Bao Liing

Mang néi bac Tutong

Tiéu hat f R Mg ndan
Hat Fibogom .

So do té bao (theo Robertson)

2. Mang té bao

2.1. Thanh phan héa hoc ctia mang té bao
Gom chi yéu 1a:

- Glucid.

- Protein: gdm glycoprotein va lipoprotein.

- Lipid: chu yéu 1a phospholipid, chiém trén 60% thanh phan héa hoc cia mang
va mot it cholesterol.

2.2. Cau tric ctia mang té bao
Nhin duéi kinh hién vi dién tir thay:
- Mang té bao day khoang 75 Angstrom (A).
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- Hai 16p mit trong va mit ngoai ban chit 1a protein.
- L6p giita ban chit 1a phospholipid.

Protéin

~ Phospholipid .

Protéin

Hinh 1: Ciu tric cia mang bao twong

1: kénh; 2: 16; 3: cholesterol; 4: protein ngoai vi; 5: protein xuyén méang; 6: lop kép phospholipid; 7: phan wa
nwoc cua phospholipid; 8: glvcoprotein; 9: glvcolipid; 10: protein ngoai vi; 11: dich ngoai bao; 12: bao twong;
13: phan ky mede cuia phdn tic phospholipid;
2.3. Chirc nang cua mang te bao
Mang t€ bao c6 5 chlrc nang chinh:
2.3.1. Chirc nang chia ngan

Mai té bao 1a mdt don vi biét hoa cd nhirng chirc nidng riéng bi¢t, chura
dung nhitng vat chat riéng bi€t. Cac bao quan bén trong cling c6 nhitng chirc nang
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riéng bi¢t va cling chtra nhirng vat chat riéng biét. T¢ bao cling nhu cac bao quan
can dugc chia ngan dé ti€n hanh chirc nang ri€ng ctia minh.

2.3.2. Chirc nang tham qua

Vit chat duoc van chuyén qua lai mang té bao theo nhiéu phuwong thirc:
khuéch tan don thuan, van chuyén qua trung gian, van chuyén qua “kénh ion”.

2.3.2.1. Khuéch tan don thuan

Céc phan tir co it hodc khong c6 nhom phan cyc thi thim qua mang mot
cach d& dang, nhanh chong (cic chat dau va chét tan trong dﬁu) Céc phan tr c6
nhoém phan cuc (nudc va cac chat tan trong nuoc) thi khong thAm qua manh nhu
cac chat khong phan cuc ma thim qua cac 16 loc hodc thdm qua cic phan tir
protein cua mang.

2.3.2.2.Van chuyén qua trung gian

Dai by phan qua trinh xuyén qua mang trong dé cd qua trinh xuyén qua
mang cua glucose va amino acid 14 tién hanh theo phuong thirc hoa hoc, tirc 1a
theo phan tng héa hoc giita cac phan tir xuyén mang va cac phan tir cu trac cia
mang. Qua trinh ndy goi la van chuyén qua trung gian.

2.3.2.3.Van chuyén qua “kénh ion”

Mang té bao co nhﬁng dam glycoprotein xuyén qua 2 16p phospholipid
mang, goi la “kénh ion” c6 chirc nang cho cac ion xuyén qua lai mang. Cac ion
duoc van chuyén qua mang té bao s& gy bién d6i chuc ning cta té bao anh hudong
dén cac co quan va toan co thé.

Vi du: Trong té bao co tim va té bao co tron ctia cic ddng mach, co nhirng kénh
Ca"™". Trong trang thai binh thudng, lwong Ca*™ trong té bao rat thap so voi dich k&
bén ngoai té bao. Néu ta tiém adrenalin vao mach mau, adrenalin s& m& kénh Ca™™,
lam cho cac ion Ca’" bén ngoai tran Vao té bao gdy ting huyét ap. Thubc Adalate
(Nifedipin) uong vao s& dong kénh Ca™" lam cho Ca"™" bén ngoai khong vao dugc
té bao dan dén ha huyét ap.

2.3.3. Chire nang bién hinh va hoa mang trong qua trinh thuwc bao va
bai tiet

Mang té bao 1a mot cdu tric vo cung sinh dong va c6 kha ning tao hinh rit cao.
Khé ndng nay bi€u hién 10 rét trong cac qua trinh thuc bao, &m bao va bai tiét san
pham.

Khi té bao tiép xtc voi mot vét la, mang té bao cé thé 16m vao bao boc vat
la 161 khép miéng lai thanh mot tui chira vat la, sau do tui tach ro1i mang di vao bao
twong con mang thi khép kin lai nhu cli. Tai chtra vat la d6 1a “boc thuc bao”. Boc
thue bao nay khi vao bao twong thi s& bj hap din dén tiép xtic véi mot boc enzym,
goi 1a lysosom. Hai boc d6 hoa mang véi nhau tai diém tiép xtc, pha tron ndi dung
v61 nhau lam thanh mot tai 16n 1a lysosom thuc bao.

Bé Mén Néi — Truong Cao Pang Y té Qudang Nam



Bai gidang Sinh Iy hoc 8

2.3.4. Chirc nang dan truyén

Pién thé mang: hai bén mang té bao, bén trong va bén ngoai déu cé nhitng
ion mang dién duong (+) hoac am (-). Céac chat quan trong quyét dinh tich di¢n 2
bén mang la Na*, K*, va CI' ; nong d6 cua ching & 2 bén mang rat khac nhau:

lon | Nong d9 bén ngoai té bao | Nong dd bén trong té bao

Na* 150 mmol/ lit 15 mmol/ lit
CI 125 mmol/ lit 10 mmol/ lit
K* 5 mmol/ lit 150 mmol/ lit

Tat ca cac mang té bao séng déu c6 tinh chat nhu mét pin di€n ma cuc
duong quay ra ngoai con cuc am quay vao trong. Khi co kich thich, mang lién thay
dbi tinh thAm va c6 sy van chuyén ion Na* vao trong, K* ra ngoai lam cho c6 trang
thai can bang ion rdi tiép sau d6 1a dao nguoc ion. Su bién doi sb lwong ion giy
bién do6i dién thé, goi 1a dién thé dong. Mot khi xuat hién dién thé dong & mot
diém kich thich, xung dong dién chay trén mang (thuong 1a mang soi than kinh).
Mang té bao da lam chirc ning dan truyén xung dong dién.

2.3.5. Chitrc nang thong tin

e Mang té bao chira dung nhitng glycoprotein déc hi€u nhu cac khang nguyén
ghép giap cho té bao nhan dang dugc cac té bao khac. Néu khang nguyén giong
nhau thi te bao két lai v6i nhau thanh t6 chirc, néu khong gidng nhau thi c6 hién
tugng “téng ghép”. Mot trong nhirng glycoprotein d6 1a mét khang nguyén co6
chtrc ning dic biét 13 nhan dang cac t& bao va phan biét té bao quen, té bao la.
Khang nguyén nay do Jean Dausset phat hién va 6ng duogc tang giai Nobel y hoc
nim 1980, goi 13 HLA (Human Leucocyte Antigen: khing nguyén bach ciu
ngudi). Thuc ra, HLA khong phai 13 khdng nguyén cua riéng bach ciu ma 1a cia
tat c4 té bio co thé.

e Mang t¢ bao con chira dung nhitng enzym co6 vai tro nhan va truyén tin cua cac
kich thich t6 ndi tiet.

e Mang té bao ciing c6 kha ning san xuét nhitng chét co tic dung kich thich t§ nhu
prostaglandin khi mang ti€p nhan mot kich thich dac hi¢éu qua chuoi phan tng:
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Phospholipid ciia mang » Arachidonic acid

I

Phospholipase  Cac phan rng trung gian

\
Co tac dung: l
-Lam harhuyef:t ap.
- Tang tiét chat nhay ¢} Prostaglandin
da day.

- Tang co co tu cung.

- Uc ché tac dung cua )
adrenalin. ..

3. Chirec nang cua cac bao quan trong té bao
3.1. Lwé&i ndi bao twong

La h¢ théng ong va tai nho thong véi nhau, thong voi nhin té bao & trong
va thong t€ bao voi moi truong ngoai. Ludi ndi bao twong cod vai tro quan trong
trong trao doi chat trong t€ bao.
3.2. Hat Ribosom

La nhitng bdo quan nh6 chira ARN nam rai rac trong bao twong. Ribosom
c6 vai tro quan trong trong tong hop protein cua té bao.
3.3. Phirc hop Golgi

La nhitng tai det c6 chirc ndng ché tiét cac chat va dic biét phat trién &
nhiing té bao c6 chlrc nang bai ti€t nhu té bao tuyén giap.
3.4. Tilap thé

La nhitng bao quan twong ddi 16n cua té bao, thudng c6 hinh bau dyc, rat di
dong trong bao tuong. Ti lap thé c6 vai trd quan trong trong san xuat nang luong
cua té bao.
3.5. Lysosom

La bao quan ¢6 chtra nhiéu men tiéu hoa co tic dung tiéu héa nhitng chat
hiru co la xam nhap vao té bao va gitip cho qua trinh thyuc bao.
3.6. Nhan té bao

Thudng nim giita té bao, c6 hinh cau hay hinh bau duc, gdm c6: mang
nhan va nhan tuong. Nhan c6 2 churc nang 1a rap khuon DNA va tong hop cac loai
RNA.
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3.6.1. Mang nhan

Bao boc quanh nhan cé nhitng 16 thung thong vdi bao tuong tao thanh mdi
lién hé chat ché gitra nhan véi bao tuong.

3.6.2. Nhan twong

La phan chat 1ong trong nhan gdm co: hat nhan va thé nhiém sic. Hau hét
DNA cua té bao déu tap trung & nhan twong.

Bé Mén Néi — Truong Cao Pang Y té Qudang Nam
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SINH LY MAU

Muc tiéu:
1- Trinh bay dugc cac thanh phan chinh cta mau va cac churc nang cua chung.
2- Trinh bay duoc qua trinh cAm mau va cac rdi loan hay gap.
3- Trinh bay dugc cac nhom mau, y nghia trong truyén mau va vé dugc so do
truyén mau ctia hé ABO va Rh.
4- Trinh bay dugc va trinh bay y nghia cac chi s6 xét nghiém huyét hoc thong

thuong. ) )
5- Trinh bay duogc tinh chat cta bach huyét.
Noi dung

1. Pai cwong

Méu 1a chat long phuc tap duge xem 1a mdt loai mo lién Kkét.

Mau 1a phuong tién dé cac phan khac nhau cua co thé 1ién hé v6i nhau, va voi moi
truong bén ngoai. Ngoai chirc ning van chuyén 6 xy (hong ciu), cacbonic, chit
dinh dudng, chit cin bd, mau con ¢ chirc ning bao vé (bach cau va khang thé) va
tao nén moi trudng cho nhiéu phan tng sinh héa cua co thé.

2. Cau tao chinh

- Co khoang 70 ml mau /kg trong lwong

- bopH=7,36

- Mau sdc: mau nhiéu 6 xy (méau & dong mach néi chung) c¢6 mau dé twoi,
mau it 6 Xy (mau o tinh mach néi riéng) co6 mau dé thdm

Mau bao gom:

- Huyét twong (plasma) 13 mot chat dich mau
vang nhat trong sut trong d6 chira nhiéu chat
hoa tan chiém khoang 55% thé tich mau.

- Huyét ciu (blood cell) la cac té bao mau treo lo
lirng trong huyét twong, chiém khoang 45% thé
tich mau.

* Huyet thanh (serum) 13 huyét twong di loai bo céac
yéu t6 dong mau.

I1] Huyét thanh+—

Té bao

Cuc mau
dong

~

3. Huyét twong

GOm nudc va cac chat hoa tan.

3.1. Cac protein huyét twong

3.1.1. Albumin

La loai protein c6 ty 1é cao nhét trong huyét twong. Mau dé trong ong nghi¢m
Puoc tao nén ¢ gan. Chirc ndng cta albumin.

- Duy tri dp lwe thdm thidu cta mau. Ap luc tham thau c6 chirc ning giit nudc
trong long mach.
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- Van chuyén céc chit.

3.1.2. Céac globulin

Mot s globulin duogc tao & gan, mot s6 duge tao & md bach huyét.

C6 3 loai a-globulin; B-globulin; va y-globulin.

y-globulin con dugc goi 13 globullin  mién dich (Ig: immuno globulin), 1a cac
khdng thé c6 nhiém vu chdng lai cac khang nguyén. Co 5 loai: IgG, IgM, IgA,
IgD va IgE.

Céc khang thé dugc cac lympho-B tiét ra. Viéc san xuat khang thé sau khi tiép xiic
v6i khang nguyén duoc goi la sy dap ung mién dich. Su dap tng nay co tinh dic
hiéu va nhéc lai (hoc & mon Sinh 1y bénh va mién dich).

3.1.3. Fibrinogen

Loai protein can cho su dong mau (xem phan Cam mau).

3.2. Cac yéu té déng mau

Céc chat tham gia qua trinh dong mau. (xem phan CAm mau).

3.3. Cac chat dién giai

Céac chét dién giai lién quan dén: su ciu tao cac té bao, su co co (K+), su dan
truyén cac xung dong than kinh, su hinh thanh céc chat ti€t, 4p suat tham thau
(Na’*, CI"), do pH.

D¢ pH bdo dim moi truwong cho cac phan ing sinh hoa.

Chi s6 do dugc cac ndng dd mudi khodng goi la dién gidi do.

3.4. Cac chét dinh dwdng

Monosaccharid. (Hinh thanh tir sy tiéu hoa glucid)

Acid amin. (Hinh thanh tr sy ti€u hoa protid)

Acid béo, Glycerol. (Hinh thanh tir su tiéu hoéa lipid)

Cac vitamin.

3.5. Cac hormone

Xem bai Sinh 1y noi tiét.

3.6. Cac chat khi

92 va CO,. i . )

O xy va Cac bo nic duge van chuyén bang hai cach hoa tan trong huyet twong va
két hop voi Hb trén hong cau. ,

Phan 16n O Xy dugc van chuyén bang cach ket hop véi Hb ’

Phan I6n Cac bd nic lai dugc van chuyén bang cach hoa tan trong huyét tuong
(dudi dang HCO)

4. Cac té bao mau

Bach cau, Hong cau, Ti€u cau.
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4.1. Bach cau

Té bao mau 16n nhat. Chirc ning chinh: bao vé co thé.

4.1.1. Bach cau hat

Bach ciu hat c6 cac hat trong nguyen sinh chét. Con goi la Bach cdu da nhan.
C6 3 loai, dit tén do sir bat mau cua cac hat d6i voi chat nhudom: Bach cau hat wa
axit, wa ba zo, va trung tinh.

4.1.1.1. Bach ciu hgt trung tinh.
Churec nang co ban 1a thyc bao cac vat la xam nhép vao co thé, dac biét 1a vi khun.
Chung c6 cac tinh niang chinh dé dap (mg nhiém vu nay:

- Chuyén dong va bién dang rat linh dong nén c6 thé len 16i vao cac to chic.

- Hoa (rng dong: bi thu hut boi cac chit tiét cua vi khudn.

- Thuc bao.

- Diét khuén va tiéu héa: lam tiéu vi
khuén (sau khi chiing da bi bach cau
thuc bao), cac hat dac hi€u ctia bach
cau giai phong men thay phan pha hity
hoan toan vi khuan.

Bach cau hat sau khi tiéu héa vi khuan thi ban
than cting chét di. Bach cau hat wa baz, trung tinh va

. . wa acid
4.1.1.2. Bach cau hat wa toan va wa axit

Co vai tro trong cac hién tuong di tng.

4.1.2. Bach ciu don nhén
Con goi 14 bach cdu mono.
Mot sb Iwu hanh trong mau, mot sé di trii trong cac mé.
Churc nang :
- Thuyec bao cac vi khuan.
- Loai bo hong cau.
- Trinh dién khang nguyén.
- Ph4 hay té bao 4c tinh.
Kha nang thyc bao cua bach cAu don nhan manh hon rat nhiéu 14n so v&i bach cau
hat trung tinh.

4.1.3. Bach cdu lympho
C6 3 loai : lympho-T, lympho-B va NK (Natural Killer : té

bao diét tw nhién). , 28 ‘(ff?*“"*fﬁ
Lympho-T : dap rng mien dich qua trung gian t€ bao va e (& »}Q L
diéu hoa mién dich. - o
Lympho-B : mién dich dich thé, san xuét cac khang thé (cac

globulin).

NK : tiéu hity truc tiép té bao khong qua khang thé. Lympho va Mono.
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(Hoc k¥ hon & mdn Sinh 1y bénh-Mién dich)

4.2. Héng cau

Hong cau hinh cau, 16m & giita, khong c6 nhan, c6 thé bién
dang nhiéu d€ vao cdc mao mach rat nho.

Hong cau chira hemoglobin 1a chat két hgp véi 6 xy dé van
chuyén 6 xy dén moi t€ bao trong co thé.

4.2.1. Hemoglobin TR el
Hemoglobin con duoc goi la huyét sic té.

Hemoglobin c¢é trén mang hong cau.

Hemoglobin 14 mot phirc hop gdm globin (mét loai protein) va mot
chat chira st goi 1a hem.

Hemoglobin két hop véi oxy tai phéi va tao thanh oxyhemoglobin.
Oxyhemoglobin s& phong thich 6 xy cho cic té bao.

Hemoglobin két hop véi cacbonic tao thanh carbohemoglobin. (Nhung phan 16n
cacbonic trong mau & dudi dang hoa tan trong huyét twong.)

Giam Hemoglobin ddng nghia véi viéc giam kha niang van chuyén & xy (thiéu
mau)

Hoéng cau, cat doi.

4.2.2. Sw phdt trién va tuoi tho hong cau

H6ng cau dugc tao trong iy xwong. C6 hai qué trinh: trudong thinh héong cc‘iu
(can acid folic va vitamin B12) véao fgo hemglobin (can sat). Hong cau phat trién
qua nhiéu giai doan, trong do co giai doan hdng ciu ludi (hong cau non). Tay
xuong s€ giai phong hong cau trudng thanh va ca mét so it hong cau lwéi Vao
mau. Hong cau ludi co6 mat trong mau ngoai vi chung to tuy xuong con tao mau
tot.

Khi co thé thiéu 6 xy sé& kich thich ting tao hong cdu thong qua viéc san xuit
hocmén erythropoietin dwogc thén tiét ra.

Hdng cau tho khoang 120 ngay.

4.3. Tiéu cau

La céc té bao nho c6 nhiéu hinh dang, khong c¢6 nhan. C6 vai trd quan trong trong
qua trinh cam mau.

5. CAm mau

Qua trinh ngan chan viéc chay mau khoi long mach khi mach mau bi ton thuong.

La qua trinh phtre tap bao gom nhiéu yeu t6 va nhleu thanh phan tham gia, két qud
cudi cung la mot cuc mdu déng bao gdm cac té bio mau bj nhdt trong mot ludi
soi1 fibrin. Qud trinh hinh thanh cuc mau dong goi 1a Qud trinh dong madu.

Ban dau tiéu cau két dinh voi nhau tao thanh nat tiéu cau, dong thoi tiéu cau khoi
phat mot loat phan trng day chuyén.

Phéan (rng ddy chuyén ndy duoc tham gia boi cac yéu té dong mau.

Céc yéu té dong mau duoc danh sé la ma (thi tu theo thoi gian dugce kham pha,
khong phai 1a thtr tu tham gia qué trinh dong mau). Soi fibrin
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Sau khi cAm mau thanh cong (tao cuc mau o
dong va mau ngung chay) thi dién ra qua Hong cu
trinh tan cuc mau dong va qué trinh lién

S€0 Vét thuong mach mau dugc tién hanh.

Viéc cam méu s& khong hoan thién it nhat 1a do
cac yeu t6:

- S6 Iwong tiéu cau it, hodc kha néng két dinh
kém (goi la chat luong tiéu cau kém)

- Thiéu yéu t6 d6ng mau. Vi 14 phan Tiéu céu
ung tao cuc mau dong 1a phan ung

day chuyén nén thiéu 1 yéu t ciing du dé giai Cuc mdu dong
doan 2 bj anh huéng, vi du bénh Hemophilie A (thiéu yéu tb
VIII) Hemophilie B (thiéu yéu t6 IX).
Tén thwong
thanh mach 6. CAc nhom mau va
truyén mau
A 4
Titu odu k&t dinh Nguoi ta phan biét céc
tao nut So heoe qud nhém mau bdi cac khé}ng
trinh cam mdu nguyén trén mang hong
v cau. Su khac biét vé nhom
Tiéu cAu gidi mau 1a bAm sinh va duoc
roPhlng xéac dinh vé mit di truyén.

Khi khang thé va khang
nguyén tuong Ung gap

nhau s€ gy ra sy ngung
két hong cau va tan mau
do d6 su hiéu biét vé

Prothrombin Thrombin

(I

A 4

nhém mau 13 yéu ciu co
ban trong truyén mau va
Fibrinogen (1) v FAibrin mot s6 bénh 1y vé mAu.
() (@ongtan) 1 6 khoang trén 20 hé
nhom mau da duogc tim

thay nhung ¢6 hai h¢ c6 y nghia lon trong truyén mau: hé ABO va Rhesus.
Néu truyen mau khong dung quy tic thi trong co thé nguoi nhan s€ xdy ra hién
tuong ket hop khang nguyén (hong cau) va khang thé (trong huyet tuong). Cac
hdng cau (ctia ngudi cho) bi ngung két, v ra va phong thich cac chat gay doc, giy

shock tuan hoan, dic biét 1a tinh trang ket than cap cé thé gay tir vong.

6.1. Hé ABO:

H¢ nhom mau dya trén su co mdt (hay khong cé mat) khang nguyén co tén la A,
B & mang hong cau.

A 4
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Gen ABO s& quy dinh viéc c6 mit cac khang nguyén nay. Kiéu gen AA, AO cho
nhpm mau A; ki€éu gen BB, BO cho nhém mau B, v.v... Cha me¢ truyén cho con
ki€u gen theo dinh ludt Mendel.

Khéang nguyén (trén mang HC) | Khéng thé (trong huyét twong) | Thudc nhém mau
A anti-B A
B anti-A B
AB Khbng cd AB
Khbng cb anti-A va anti-B ©)
So db truyén mau ABO:
Y
A

/ \

I

A

So dd nay thé hién:

Quy tac tdi da: Chi truyén mau dong nhém (cac miii tén cong)

Quy tic tdi thiéu: Néu truyén khac nhoém (cac mui tén thang): Khong dé khang
nguyén cua mau cho gap khang thé twong tng trong mau nhan.

Quy tic t6i thiéu c6 thé dugc thuc hién trong trudng hop bét kha khang (khong ¢o
méau dong nhom), 1a vi khang thé trong mau ngudi cho bi hoa lodng trong co thé
ngudi nhan, khong du s luong dé gy ngung két hong cau cta ngudi nhan.

So dd truyén mau chi 13 mot ¥ niém téng quat, trong thuc hanh can biét la:

- Cac nhom mau trén c6 thé dugc phan thanh nhiéu nhém phy, dic biét 1a nhém O
¢6 thém “nhém O nguy hiém”, 1a nhém mau O nhung lai chira nhiéu khang thé
(o,p) hon binh thudng, khong thé truyén cho ngudi khac nhom duge theo so dd
trén.

- Phan 16n cac truong hop nén truyen mau tirng phan tuc la chi truyén thanh phan
nao ma bénh nhan can, vi du hong cau rira, truyén tiéu cau..

- Phan tng chéo 1a phan ng bat budc lam trong bt cir truong hop nao: ngay
trude khi truyen mau tron hong cau (hodc mau) ciia ngudi cho VOl huyét thanh cua
ngudi nhan néu phan ing ngung két xay ra thi khong duoc truyén.
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6.2. Hé Rhesus

Khang nguyén quan trong nhat duoc goi 1a khang nguyén D. Khang nguyén nay
duoc quy dinh boi gen D (kiéu gen 1a DD hodc Dd).

Nguoi ¢ khang nguyén D: Nhom Rh(+)

Nguoi khong c¢6 khang nguyén D: Nhém Rh(-)

Nhém chung toc da trang ¢ 85% 1a Rh(+) trong khi cac chung toc khac (trong do
c6 VN) c6 chua dén 0.1%.

Khac voi h¢ ABO khang thé (khang D) khong tir nhién ma c6 trong co thé ngudi
ma xuét hién khi truyén mau hodc do mang thai. Qua trinh tao khang thé va do d6
su két hop khang nguyén khang thé cang rd rét & cac lan tiép xiic sau, ngdy cang
gay ra hau qua nang né. Vi du:

B6 c6 Rh(+) thi con ¢c6 thé co Rh(+) (kiéu gen ciia bd 1a DD thi 100% con c6
Rh(+), kiéu gen Dd thi chi c6 50% s6 con c6 Rh(+)). Néu ngudi me cd Rh(- ) thi
trong thoi gian mang thai khang nguyén D cua mau con s& kich thich co thé me
san xuat ra khang the khang D 1am tan huyét thai nhi, ddc biét 1a cac 1an mang thai
sau vi viéc san xuit khang thé ting lén.

Déi voi truyén mau thi:

Ngudi c6 Rh(+) c¢6 thé nhan mau Rh(+) hoic Rh(-).

Nguoi c6 Rh(-) chi c6 thé nhan mau Rh(-).

Trong san khoa

- X4y ra ddi v6i nhirng ngudi phu nit Rh am 1iy chong Rh dwong. Khi ¢6 thai, thai
nhi ¢6 thé 13 Rh duong hoic am. Trong lan mang thai Rh dwong dau tién, mot
lrong mau Rh dwong cia thai nhi s& vao tuan hoan me chu yéu 1a luc sinh va kich
thich co thé nguoi me san xuat khang thé khang Rh. Pira tré sinh ra trong lan nay
khong bi anh huong gi ca. Tuy nhién, dén 1an mang thai tiép theo, khang thé
khang Rh s& vio tuan hoan thai nhi. Néu d6 1a thai Rh duong thi khang thé khang
Rh c6 thé 1am ngung két hong cau thai nhi va gy cac tai bién say thai, thai luu,
hodc dtra tré sinh ra bi hdi chirng vang da tan mau nang.

- That ra, trong thoi gian mang thai yéu t6 Rh cua bao thai dd phéng thich vao
trong dich bao thai va c6 the khuéch tan vio mau me. Tuy nhién, trong lan mang
thai dau tién (1an dau tién tiép xuc khang nguyén Rh) luong khang thé tao ra & co
thé ngudi me khong du cao
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MANG THAI

LAN |

SINH

khang nguyén Rh

W . N
~ khang thé™

KN vao tuan
hoan me

18

Tai bién san khoa trong bat dong nhém miu Rhesus

7. Cac chi s6 huyét hoc théng thwdng

Ghi chu:

1 mm® = 10° dem® = 10° It
Vi du: S6 lrong hong cau: 4x 10 ¥ /lit=4x 10 *°/ mm® =4 x 10 ® /mm°
fl= femto lit = 10™®° Iit. pg = picogram = 10 g

Loai Chi s6 binh Y nghia
thuong

S6 lugng hong RBC: red nam: 4,0-5,8 x Giam trong thiéu mau

cau blood cell | 10%/

nt :3,9-54x
10%/1

Thé tich hong Mean 83-92 fl Biéu thi d 16n trung binh

cau trung binh Corpuscular hdng ciu

MCV Volume.

Hematocrit Hct nam: 0,38-0,50 I/l | Ti 1¢ giira hong cau va mau

ntt :0,35-0,47 I/l | toan bo.
Thép 12 mau loang. Cao la
mau bi co dac.

Héng cau ludi 0,1-0,5% Tile $0 héng cau luédi/toan
bo hong cau, ting trong
thiéu mau (nhung noi Ién
viéc tao mau con tét)

Nong do6 Hb nam: 140-160 g/l | Thap trong thiéu méau (chan

trong mau nit :125-145g/l | doan xac dinh thiéu mau)

Nong d6 Hb MCH: Mean | 27-32 pg Tang dugc goi la uursa‘ic,

trung binh trong

Corpuscular

binh thuong: dang sic,
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Loai Chi s6 binh Y nghia
thuwo'ng

1 hong cau Hemaoglobin. giam: nhugc sac.

Sé lwong tiéu PIt: Platelet. | 150-400 x 10° /I | Giam gy r6i loan cam mau

cau

S6 luong bach WBC: white | 4-10x 107 /I Tang trong nhiém trung,

cau blood cell tang rat nhiéu trong ung
thu mau (bénh bach cau)

Tilé BC hat 40-70% Ti 1€ so vo1 toan b bach

trung tinh cau. Ti 1¢ tang trong nhiém
trung

Ti 1€ BC hat va 1-5% Ti 1€ so voi toan b bach

axit cau. Tang trong nhiém ky
sinh vat, di ing

Ti I¢ BC hat va <1% nt

baz

Ti 1€ lympho 20-50% Ti 1€ so voi toan bd bach
cau.

Ti 1€ mono 2-10% Ti 1€ so vd1 toan bd bach
cau.

Thoi gian mau | TS 2-5 phut Thoi gian tir khi mau bat

chay dau chay dén khi cam. Kéo
dai chirng to cam mau
khong tot.

Thoi gian mau Tc 7-12 phat Thoi gian ké tir khi mau

dong duogc lay ra cho dén khi
dong. Kéo dai chirng té
caAm mau khong tét.

Tdc d6 lang mau | Vss 3-10mm/gio dau | PO cao cua cot h(*)’ng cau do

hdng cau ling xudng dng
nghiém. Tang trong nhiem
khuan, dac biét la lao.
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Cac loai dich co the

Dich trong co thé phan thanh hai loai chinh: dich ndi bao, chira trong céac té bao va
dich ngoai bao, nam ngoai.

Dich ngoai bao bao gom: huyét twong, dich k&, dich bach huyét, dich ndo tiy, dich
trong 6 mét, cac dich tiéu hoa. Dich ngoai bao luu thong trong hé mach mau, bach
huyét va ¢6 sy trao ddi gitra mau va dich cua cac mo qua thanh mao mach. H¢ qua
14 tit ca moi té bao déu sdng trong cling mot moi truong 1a dich ngoai bao, nén
dich ngoai bao con dugc goi la ndi moi.

1. Huyét twwong
Xem trén.
2. Dich ké

La dich ndm ¢ khoang giira cac té bao va ndm ngoai hé théng mach. Dich k& cung
cap 0 xy va cac chét dinh dudng cho té bao, dong thdi thu nhin CO, va céc sin
pham chuyén hoéa.

O cic mao mach phia tiéu dong mach thi dich bi day ra khoi long mach, nguoc lai
¢ cac mao mach ¢ phia tinh mach thi dich k& bi day vao long mach, phan dich k&
con lai s€ di vao hé bach mach.

3. Dich bach huyét

La dich k& chay vao hé thong bach mach. Hé bach mach s& dua bach huyét tro lai
tinh mach qua 6ng nguc va ong bach huyet phai. Trudce khi di to1 tinh mach dich
bach huyét di qua mot sb hach bach huyét. Hach bach huyét 14 noi chia nhiéu
lympho va dai thuc bao.

Dich bach huyét twong tu nhu dich k&. Ngoai ra nd con chira cac chét kich thude
16n nhu vi khuan, t& bao bi ton thuong ¢ viing bj viém, chat cin ba... va sé& bi tiéu
hay & cac hach bach huyét.

Pac biét cac mach bach huyét dan luu bach huyét tlr rudt non chira nhiéu chat dinh
dudng va c6 bé ngoai nhu sita, nén duoc goi 13 nhil trap.

* Lach va tuyén trc dugce xem 13 ndm trong hé bach huyét.

O
@@Q A
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SINH LY TUAN HOAN

Hé tuan hoan quan trong trong viéc duy tri sy séng. Hé tuan hoan lam
nhiém vu lwu thong mau khép co thé. Ngurng tuan hoan thi tinh mang bi de doa
nghiém trong, ngirng qua 4 phut, té bao ndo tén thuong khong hdi phuc.

B may tuan hoan gém tim va cdc mach mau: dong mach, tinh mach va
mao mach. Tim hat mau tir timh mach vé va déy mau vao dong mach. Pong mach
din mau tir tim dén cic mo, co quan. Tinh mach dan mau tr cic mo, co quan vé
tim. Mao mach la nhirng mach mau ndi dong mach cudi cung va tinh mach cudi
cuing, 1 noi thyc hién qua trinh trao d6i chat gitra mau va mo, co quan.

T™ tir DM dén phén trén co thé
phdin trén co thé
Mao mach phdi tréi
Mao mach
phéi phai Than DM ph&i
Tim trai
Tim phai DM dén 7
phén dudi co thé
™ tix S
phan dudi co thé

____Mao mach dén
phén dudi co thé

Su lru thong miu trong co thé
SINHLY TIM

Tim 14 dong luc chinh cua hé tudn hoan, tim hit mau tr tinh mach vé va
day mau vao dong mach. Trong 24 gid tim co bop khoang 10.000 lan, day hut
hang ngan lit mau.

1. Dac diém giai phau va md hoc cua tim:
1.1. So lworc cau tao

Tim chia thanh hai nira riéng biét 1 tim trai va tim phai. Mdi nira lai chia
thanh hai buong, trén 1a tdm nhi, dudi 1a tam that, gitra tim nhi va tdm that co6 cac
van: van hai 14 & bén trai, van ba 14 & bén phai, gilra tdim that va dong mach c6 van
to chim. Cac van dam bao cho mau chdy mdt chiéu tir nhi xudng that, tir that vao
dong mach.
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Bong mach canh chungtrai

Bang mach canh tay dau //,.-—-“ Pong mach dudi don trai
Tinh mach cha trén \ / Cung ddng mach chu

’ . / Pong mach phai trai

Déng mach phdi phai ~e \ / ‘ ’ Nhitrai

7 Tinh mach phditrai

Vanhaild

Tinh mach phdi phai < ‘
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1.2. Co tim

22

Co tim vira c6 cau tric cuia co van vira ¢d cau truc cua co tron, nén co tim

c6 tinh chat ctia ca co van va co tron 1a co bop khoe va co bop tu dong.
1.3. Hé théng nat

Hé thdng nat 13 mot ciu trac dic biét c6 kha ning phat xung dong. Hé thong nat

gom:

- Nt xoang nim & co tdm nhi noi tinh mach chu trén d6 vao tim nhi phai.
- NGt nhi thidt nim & co tdm nhi canh 13 xoang tinh mach vanh.
- B6 His di tir nat nhi that t6i vach lién that thi chia lam hai nhanh phai va trai
chay dudi ndi tAm mac toi hai tAm that, & d6 chia thanh nhitng nhanh nho tao

thanh lugi Purkinje.

Bé Mén Néi — Truong Cao Pang Y té Qudang Nam



Bai gidang Sinh Iy hoc 23
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Nhanh His trai

Nhanh His phai

2. Tinh chéat sinh ly cuda tim
2.1. Tinh hwng phéan

Tinh hung phan cua co tim 14 kha ning dap ung vai kich thich, thé hién
bang co co. Tinh hung phan cua co tim theo quy luat khong hodc tat cua Ranvier:
“Co tim hodc 1a khong dap trng véi kich thich hodc la dap ung ngay voi mire toi
da’7

2.2. Tinh tro cé chu ky

Trong giai doan tam thu, tim c@ tinh tro tic 1a khong dap Gng vdi kich
thich, giai doan nay lap di lap lai nén goi 1a tro c6 chu ky.

2.3. Tinh nhip diéu

Do 1a kha nang phat xung dong nhip nhang cua h¢ théng nut. Nt xoang
120 — 150 ck/phut, nat nhi that: 50 ck/phut, bo His: 30 — 40 ck/phut.

2.4. Tinh dan truyén

D6 1a kha niang din truyén xung dong than kinh cta co tim va hé thong nuat
* Nho c6 tinh nhip di€u, tinh dan truyén, tinh hung phan va tinh tro c¢é chu ky, tim
c6 kha ning co bdp nhip nhang, déu dan.

3. Chu ky tim
Hoat dong cua tim gdm nhiéu giai doan, lap di lap lai déu dan tao nén chu
ky tim.
3.1. Cac giai doan cua chu ky tim
3.1.1. Giai doan tam nhi thu:
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Khi tam nhi co bop, 4p suit tAm nhi ting 1én, lic ndy van nhi that dang mo,
tam nhi co bop day lugng mau con lai xuéng tam that (35 % luong méau tir nhi
xudng that). Thoi ky tim nhi thu kéo dai 0,1s sau d6 tim nhi gidn ra sudt thoi ky
con lai cua chu ky tim.

3.1.2. Giai doan tam that thu:

Khi tdm nhi gidn ra thi tAm that bit dau co bop, ap suit tim thit ting 1én
lam déng van nhi that, r6i sau d6 lam m¢ van dong mach, mau phun vao dong
mach. Thoi ky tam that thu kéo dai 0,3s.

3.1.3. Tam trwong toan bo:

TAm that giin ra trong khi tim nhi dang gidn, tim that giin lam 4p suat tim
that giam xudng van dong mach dong lai. Ap suat tim that giam dén khi ap suat
tam that nho hon 4p Sudt tAm nhi thi van nhi that mé ra, mau tir nhi xudng that.
Giai doan tdm truong toan bd kéo dai 0,4 s.

3.2. Vai tro cua hé théng nut

Tirng khoang thoi gian nhit dinh niit xoang phat xung dong, xung dong lan
ra tdm nhi lam tdm nhi co bop tirc la tdm nhi thu. Bong thoi xung dong lan truyén
dén nit nhi that, bé His, cidc nhanh cta bd His ro1 theo ludi Purkinje lan ra tdim
that lam tam that co bop tuc 1a tam that thu.

Sau khi co bop, tam that gidn ra thy dong trong khi tim nhi dang thy dong
gian ra tuc la giai doan tdm truong toan by, cho dén khi nit xoang phat xung dong
ma&i khoi dong chu ky ti€p theo.

Binh thuong chi ¢ nit xoang phat xung dong diéu khién hoat dong tim, khi
nut xoang ton thwong nit nhi that hoac boé His phat xung dong thay thé.

3.3. Lwu lwong tim

Luu lugng tim con goi 1a thé tich phut, 1a luong mau tim bom vao dong
mach trong mot phut. (Thé tich tdm thu 1a lugng mau mdt lan tim co bép phun vao
dong mach. Binh thuong khoang 60ml & nguoi trudng thanh).

Luwu lwgng tim = Thé tich tAm thu x tin s tim

Luu lugng tim ¢ ngudi truong thanh trung binh la:
60ml x 75 lan/ phat = 4,5 1/ phut

4. Nhirng biéu hién bén ngoai chu ky tim
4.1. Tiéng tim
Khi tim co bop ta nghe duoc hai tiéng tim:

- Tiéng thir nhdt: tram va dai nghe 6 & mdm tim. Nguyén nhan do déng van nhi
that, ngoai ra con do mau phun vao ddng mach, co co tam that.
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- Tiéng thir hai: cao va ngin, nghe rd & day tim. Nguyén nhan do dong van to
chim.

~ Ngoai ra thinh thoang nghe duoc tiéng thtr ba do mau dap vao thanh tam
that trong ky tam trwong. Khi van tim bi ton thuong, 14 van dong khong kin hodc
16 van hep, huyét dong roi loan tao ra nhiing ti€éng bénh 1y nhu tiéng thoi, ti€ng
rung.

4.2. Dong dién tim

Khi tim hoat dong, co tim phat sinh dong dién, dong dién nay lan ra khap
co thé. Nguoi ta co thé do dong dién nay bang cach ndi hai cuc ctia may ghi voi
hai diém bt ky ndo cua co the DBuong ghi d6 goi la dién tAm do Trong thuc té
ngudi ta quy udc lay mot s6 diém cua co thé dé dat may ghi, mdi cach mic cuc
may ghi vao co thé 1a mot dao trinh.

Cac loai dao trinh:
Pao trinh song cwec: Goi 1a dao trinh chuin, gom:

- Pao trinh D1: Hai cuc n01 voi1 co tay phai va co tay trai.
- Pao trinh D2: Hai cuc n01 véi co tay phai va co chan trai.
- Pao trinh D3: Hai cuc ndi véi co tay trai va 6 chan trai.

Pao trinh don cwec:

Gom co dao trinh don cwe chi va dao trinh don cwc trwde tim. Trong
nhirng dao trinh ndy mot cuc ndi v&i moét diém & chi hodc trude tim goi la cyc
tham do. Con cyc kia ndi voi hai diém con lai qua mot dién tré 50000 Ohm goi 1a
cuc trung tinh ( dién thé & cuc ndy triét tiéu).

® Dqo trinh don cwc chi

- aVR cuc tham do ¢ ¢ tay phai.

- aVL cuc tham do & cd tay trai.

- aVF cuc tham do & ¢b chan trai.

® Dao trinh don cuc truwdc tim

- V1 cyc tham do dat & khoang li€n suon 4 sat bo phai xuong tc.
- V2 cuc tham do dit & khoang lién suon 4 sat bo trai xuong tc.
- V3 cuc tham do dat & gitta V2 va V4.

- V4 cuc tham do dat & mom tim.

- V5 cuc tham do dit & duong cach trudce trai.

- V6 cuc tham do dat & duong nach gitra trai.

e Sau day la hinh anh dién tam d6 binh thwéng:
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Chuyén dao gébm 5 séng: P, Q, R, S, T. Ba song Q, R, S tao thanh phirc hgp QRS
- Song P 1a song khir cuc cta tam nhi.

- Phtrc hop QRS 1a song khtr cuc cua tim that

- Song T 1a song tai cuc cua tAm that

- Khoang PQ 14 thoi gian din truyén nhi that

5. Diéu hoa hoat dong tim

Hoat dong tim thuong xuyén dugc diéu hoa dé phu hop voi nhu cAu cung
cip mau cho co thé. D6 14 nhitng yéu té diéu hoa tir bén ngoai va yéu t tai tim.

Xoang ddng mach canh

[ | ! Than kinh luGi \7
AATT ™

/4/ Cung ddng mach chi

Thankinh X cam gidc J /

Xoang ddng mach chu

Trung tdm kthich
|:{ Trung tdm (e ché

Hanhndo

Nutxoang
B4 His
Than kinh giao cam

s NGt nhi that
Tuy song nguc

That phai e k s
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5.1. Piéu hoa tir bén ngoai tim
5.1.1.Yéu t6 than kinh
Hé than kinh thwc vat

« Hé than kinh phé giao cam: Trung tAm pho giao cam nim & hanh ndo. Cac soi
trude hach theo day X dén hach pho giao cam & co tim, céc sgi sau hach dén nit
xoang, nut nhi that. Kich thich phé giao cam lam:
- Giam luc co bop cua tim.
- Giam dan truyén (cham nhip tim).
- Giam truong luc co tim.
« Hé than kinh giao cam: Trung tim & siing bén chat xam tiry doan song ¢o 1 — 7
va thit lung 1 — 3. Cac soi trudc hach dén hach sao, cic soi sau hach dén nat
xoang, nut nhi that va bo His. Kich thich giao cam gay tac dung nguoc lai v6i kich
thich h¢ pho giao cam
- Tang co bop
- Tang dan truyén (ting nhip tim)
- Tang truong luc co tim

Nhirng soi than kinh thyc vét tac dung 1én tim khong phai truc tiép ma qua
nhitng héa chit do dau tan cung cua soi than kinh tiét ra, d6i v6i hé giao cam 1a
adrenalin, d6i voi hé pho giao cam 14 acetylcholin

Vai troé cua cac phan xa

- Phan xq giam dp: Tang ap suit & quai dong manh chu, xoang dong mach canh
gy xung dong truyén vé hanh ndo kich thich day X lam tim déap cham, huyét ap
giam. Cac phan xa nay co tac dung diéu chinh huyet ap khi huyét 4 ap cao

- Phan xa tim — tim: Khi mau vé tim nhiéu, goc tinh mach chu d6 vao nhi phai bi
cang phat sinh xung dong vé hanh nio trc ché day X lam tim dap nhanh, lam giam
U dong mau ¢ tAm nhi

- Phdn xq mat tim: Ep manh vao hai nhan cau xung dong vé hanh nio kich thich
day X lam tim dap cham

- Phan xa Goltz: Panh manh vao ving thuong vi xung dong truyén vé hanh nio
kich thich day X lam tim ngirng dap

Anh hwéng vé ndo
Trong nhitng trang thai hoat dong cta vo ndo nhu cam xuc, s¢ hai, lo
ling... bao gid ciing c6 sy thay doi hoat dong tim

5.1.2. Yéu t6 thé dich
Anh hwéng cta hormone tuyén ndi tiét

- Hormone tuy thuong than: Adrenalin lam tim dap manh, nhanh
- Hormone tuyén giap Thyroxin lam tim dap nhanh

Anh hwéng cta ndong dé O, va CO, trong mau

Néng dé CO, mau tang, O, mau giam lam tim dap nhanh va ngugc lai
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Anh hwéng cta cac lon

- Ca++ mau tang lam tang truong luc co tim
- K+ mdu tang 1am gidm truwong luc co tim
- pH mau giam lam tim dap nhanh

5.2. Diéu hoa ngay tai tim

Tim hoat dong theo dinh ludt Starling: luc co bop cua tim ti I¢ voi chiéu dai
cua soi co tim trude khi co.

SINH LY DONG MACH

Pong mach 1a nhirng mach mau van chuyén mau tir tim dén cac mo. T
dong mach chu, dong mach chia thanh nhitng nhanh nhé dan, cang xa tim thiét
dién mot dong mach cang nho, thiét dién tong dong mach cang lon, van téc cang
giam.

1. Tinh chét sinh ly ctia dé6ng mach

1.1. Tinh dan hoi
- Do 1a kha nang tr& vé trang thai ban dau khi bi bién dang. Khi mau vao dong
mach thi n6 gian to ra, khi ra khoi dong mach thi n6é co nho tré lai
- Tinh dan h(f)i cao ¢ nhirng dong mach 16n vi thanh mach c6 nhi€u sgi dan hoi.
- Tinh dan hoéi 1am cho:
* Méu chay lién tuc trong mach mau mac du tim co bop phun mau vao dong
mach tirng dot
« Lam ting lru lwong mau d6i véi mdi 1an co bop tim
1.2. Tinh co that
- D0 1a kha nang dong mach co nho lai lam cho long mach hep di, giam lugng mau
di qua. Tinh chat nay lam cho dong mach thay do6i thiét di€n, di€u hoa lugng mau
dén co quan. ‘
- Tinh co that cao ¢ nhitng dong mach nho, vi thanh mach nho chira nhicu sgi co
tron
2. Huyét ap déong mach
2.1. Pinh nghia:

Tim co bop tao nén lyc ddy mau chay trong dong mach. Mau chay trong
dong mach lai chiu lyc can cua mach mau. Tuan hoan mau Ia két qua cta hai lyc
doi lap nhau: luc day mau cua tim va luc can cua dong macl} , trong do luc day cup
tim da thang nén mau chay trong dong mach v&i mot &p suat nhat dinh do 1a huyét
ap.

Nhue vdy huyét dp la dp lwe mdu chdy tac dong lén thanh mach
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2.2. Cac théng sb vé huyét ap

- Huyet dp toi da: Do luc co bop ciia tim tao nén, goi 1a huyét ap tam thu. Huyet
ap toi da phy thudc vao luc tam thu va thé tich tam thu. Binh thudng huyét ap t6i
da tir 90 — 110 mmHg

- Huyét dp téi thiéu: bo la huyet ap trong giai doan tAm truong con goi 1a huyét ap
tam truong. Huyet ap toi thiéu phu thudc vao truong lyc mach mau. Binh thuong
huyét 4 ap t6i thiéu tr 50 — 70 mmHg

- Huyét dp hiéu s6: D6 1a mirc chénh 1éch gitra huyét ap t6i da va huyét ap toi
thiéu, 1a diéu kién cho tudn hoan mau. Khi huyét ap hiéu sé bi giam hay goi la
huyét 4 ap kep thi tudn hoan mau bj «r tré

- Huyet dp trung binh: con goi 1a huyét ap hitu hiéu, 13 trung binh cua tt ca ap
suit mau duge do trong mot chu ky thoi gian, nd thé hién strc lam viéc thue sy cua
tim. Huyét 4p trung binh gin véi huyét ap tAm trwong hon huyét ap tdm thu trong
chu ky hoat dong cua tim.

HA trung binh = HA tim trwong + 1/3 HA hiéu s6

3. Cac yéu té anh hwéng dén huyét ap

3.1. Yéu t6 cua tim

- Lirc co bép: Tim co bép manh thi mau vao dong mach nhiéu hon huyét ap ting

- Nhip tim: Khi tim dap cham, mau vao dong mach it, huyét 4 ap giam. Khi tim dép
nhanh mau vao dong mach nhiéu huyét ap ting, tuy nhién néu tim dap qua nhanh

(> 140 1an/ phut), giai doan tdm truong qué ngin, mau vé tim it nén luong mau
vao dong mach ciing giam, huyét ap giam.

3.2. Yéu t6 ciia mach méau

- Mach mau co thi huyét ap ting va nguoc lai
- Mach mau kém dan hoi thi stc can tang , huyet &p tang

3.3. Yéu té ciia mau

- D6 quanh ting thi huyét ap ting va nguoc lai.
- Thé tich méu tang thi luu luong mau tdng do dé huyét ap tang va ngugec lai.

4. Piéu hoa tuan hoan déng mach.

Pong mach cé m(:)t hé thép kinh nd1i tai pé) kha ndng co gian mach (van mach). Kha
nang nay dugc diéu hoa bang hai co ché:

4.1. Than kinh: Do 14 cac trung tdm co gidn mach & nio va tiy séng

4.2. Thé dich:

- Adrenalin, Noradrenalin ¢6 tac dung co mach.

- Angiotensin II c6 tdc dung co mach.

- Nitroglycerin giin dong mach nho dung diéu tri co that mach vanh.
- O, mau tang, CO, mau giam lam co mach.
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SINH LY TINH MACH

Tinh mach dn méu tir cdc md, co quan vé tim

1. Nguyén nhan tuan hoan tinh mach

Mau trong tinh mach chay vé tim dugc 1a nho nhitng yéu tb sau:
1.1. Strc bom cua tim:

Tim bom mau vao dong mach tao nén mot ap suit, cang xa tim ap sudt cang
giam dan, ra khoi mao mach 4p suat van cao hon & nhi phai nén mau vé tim.

1.2. Stre hut cua tim:

- Giai doan tdm thu: Khi tim that co bop, mau phun vao dong mach, van nhi that
ha xudng vé& phia mém tim, budng nhi gidn 1am 4p Suit tAm nhi giam xudng, mau
chay vé tim.

- Giai doan tam truong: Tam thét gian, tao strc hut tir tAm nhi xuéng tam that, tr
tinh mach vé tim nhi

1.3. Strc hut cua 16ng ngwce

- Thoi ky hit vao: Khi hit vao 16ng nguc gidn ra, 4p suat 4m trong 16ng nguc ting
thém, tim nhi va tinh mach 16n gidn ra hit mau vé tim.

- Do tam thu: Khi co bop tim nho lai, ap suat 4m trong 1ong nguc ting thém, tam
nhi va tinh mach 16n gidn ra hat mau vé tim.

1.4.Van ddéng cua co’

Co co de 1én tinh mach vé1 sy phdi hop cua cac van tinh mach ddy mau dan
vé tim.

1.5. Anh hwéng cta dong mach

Mot dong mach lon thuong c6 hai tinh mach di kém nam chung trong mot
bao xo0. Khi dong mach dap véi su phoi hop cua cac van tinh mach, day mau vé
tim.

1.6. Anh hwéng cua trong lwc

O tu thé ding, tudn hoan tinh mach phia trén tim thuan lgi hon tudn hoan
tinh mach phia dudi tim

2. Piéu hoa tuan hoan tinh mach
Tinh mach c6 kha ning co, gidn nhung giin nhiéu hon
- Lanh lam co, nong lam gian.
- Adrenalin, nicotin lam co tinh mach.

- Amylnitrit, cafein lam gian tinh mach.
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SINH LY MAO MACH

Mao mach dan mau tir ddng mach sang tinh mach, 1a noi dién ra qua trinh
trao doi chat gilr mau va dich ké.
1. Chirc nang trao déi chat

Khi mau dén mao mach, O, va cac chat dinh dudng trong mau van chuyén
qua thanh mao mach vao dich ké&. Nguoc lai CO, va céac chat cdn ba van chuyén tu
dich k& qua thanh mach vao mau.

Qué trinh trao d6i chat & mao mach chiu anh hudng ctia nhirng yéu to:
1.1. Ap suat thay tinh ciia mau (huyét ap): Co tac dung day nuée va cac
chat hoa tan tir mau sang dich k&.

1.2. Ap suat keo cua protein huyét twong: C6 tac dung giit nude va cac
chat hoa tan & lai trong mao mach.TUy theo &p sudt nao 16n hon thi qua trinh trao
d6i chat theo chiéu ctia ap suat d6. Nhu vay trao doi chit & mao mach theo co ché
khuéch tan do chénh 1éch vé ap suit.

Qua trinh trao doi chit cu thé nhu sau:

1.3. O phan mao déng mach: Huyét ap 12 35mmHg, ap suit keo la 25mmHg,
chiéu trao doi phét la chiéu tr mao mach sang dich ké. Mau va céac chat hoa tan tir
mau van chuyén sang dich k&.

1.4. @ phan mao tinh mach: Huyét ap 1a 15mmHg, trong khi d6 4p suit keo
van la 25 mmHg, chiéu trao doi chat tir dich k& sang mao mach. Mau va céc chat
tir dich k& vao mao mach.

2. Piéu hoa tuan hoan mao mach

2.1. Than kinh:

- Kich thich giao cam lam co mach.

- Kich thich ph6 giao cam lam gidn mach.

2.2. Thé dich:

- Lanh 1am co, ndng lam gidn mao mach.

- Adrenalin, vasopressin lam co mach.
- O, lam co, CO, lam gian mach.
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SINH LY HE TIET NIEU

MUC TIEU:

Sau khi hoc xong bai nay sinh vién co kha nang:

Trinh bay duoc ciu tao va chirc ning ctia nephron.

Trinh bay dugc qua trinh loc cua cau than.

Trinh bay dugc qua trinh hap thu va bai tiét mot sb chat & dng than.

> w e

Trinh bay duoc chirc nang ndi tiét cta than.

NOI DUNG

1. Nhac lai giai phau sinh ly cta than

- Pon vi giai phiu va chirc ning cta thin 13 nephron. Mdi nephron déu cé chirc
nang tao nude tiéu. Do d6 khi mé ta chirc ning ciia mot nephron ciing 13 mé ta
chirc ning ctia than. Mdi than chira khoang tir 1- 1,3 triéu nephron.

- Nephron gém cau than va dng than.

1. Cau tao ciia nephron

Ong hidn gan

Quai henlé (nhanh

xXu 6119)

Ong luon xa, quai
henlé (nhanh [&n)

- Mau di vio cau than qua tiéu dong mach dén va roi khoi cau than bang tiéu dong
mach di. CAu than 14 mot bui mao mach gém trén 50 nhanh mao mach song song.
Céc mao mach ndi thong nhau va dugc bao boc trong bao Bowman. C)ng than gém

ong luon gan, quai Henle, Ong luon xa va ong gop.

- Cau than va ong lugn gan nam & vung vo than. Quai Henle nam sau trong khoi

than. Mot sé quai Henle di vao tin ddy cua ving tiy than. Quai Henle gdm hai
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nhanh, nhanh xung va nhanh 1én. Thanh ciia nhanh duéi va phan dudi ctia nhanh
1én rit mong goi 1a doan mong cuia quai. Khi nhanh 1én cua quai Henle quay tro lai
viing vo than thi nhanh 6ng trd nén day nhu phan khac cua dng, d6 1a doan day
ctia quai. Ong luon xa cling nam trong ving vo than.Tai day c6 khoang tam ong
lwon xa hop lai thanh dng gop ving vo. Roi dng gop roi viing vo di sau vao viing
tiy than dé tro thanh dng gop ving tay. Sau d6 cac dng gop hop lai thanh nhirng
6ng gop 1on hon di sudt qua ving tay song song cic quai Henle. Cac 6ng gop 1on

d6 vao tay bé than. Mdi dng nay nhan nudc tiéu ctia 4000 nephron.

Pong machthan

Pdng machnhanhthadn

Tigu cduthan Ongluon gan

T4 chirc canh cdu than Gng gép vingvd than

Tiéuddng mach dén

Ongluonxa
Pdng machvongcung
Tinh mach vong cung QuaiHenlé
Mao mach quanh 6ng than Gngadp

2. Chirc nang cua nephron:

- Churc ndng co ban cua nephron la loc sach nhirng chét c6 hai hodc vo ich ra khoi
huyét trong khi mau chay qua than. D6 1a nhitng san pham cudi ciing ciia chuyén
hoa nhu uré, creatinine, acid uric... Nephron ciing loc lrong ion thira ra khoi huyét
tuong.
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- Khi mdu qua cau than, khoang gluqng huyét tuong duogc loc qua cau than.

Trong hé thong dng, nhirng san pham cé hai, khong nhirng khong duoc hap thu ma
con duoc bai tiét tir huyét twong ra té bao biéu mo rdi vao dich dng. Nguoc lai
nude va cac chat dién giai, cac chit chuyén hoa duoc tai hip thu vao cic mao
mach quanh ng.

3. Lwu lwong mau va ap suat tuan hoan trong tuan hoan than

3.1. Lwu lwoeng mau qua than:

- O ngudi ning 70kg, luu lwong mau qua ca hai than khoang 1200ml/phut, luu
lwong tim 5600ml/ phuat, nén phan s loc ctia ciu than binh thudng khoang 21%.
3.2. Ap suat trong tuan hoan than:

Ap suit trong cic dong mach nhé va tiéu dong mach dén vao khoang
100mmHg giam xudng con 60mmHg trong mao mach ciu than, khi dén mao mach
quanh dng than, ap suét chi con 13mmHg.

4. Qua trinh loc cta cau than

4.1. Mang cau than va tinh thim cda mang:
Mang cau thin cé cau tao gém ba I6p:

+ Lop té bao ndi mé mao mach.

+ Mang day.

+ Ldp te bao bi€éu md phu trén mat ngoai cua mao mach.

- Tuy c6 nhiéu 16p nhu vay, nhung tinh thAm ctia mang cdu thian 16n hon mao

mach & noi khac tir 100- 500 1an, do cAu tric ddc biét clia nd nhu sau:

Te bao nod1 mo cua mao mach

EMéug day
e bao bieu mo cua boc Bowman

7

Huyé-t twong
Cira s0
Cau tao mang loc cau thian
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’

- L6p té bao ndi mo c6 hang ngan 16 nho goi 1a cac “cira 56,
- Mang day la mgt mang ludi cua céc soi collagen va proteoglycan, ludi nay cling
c6 nhitng khoang rong cho phép dich loc qua dé dang.
- Lép té bao biéu md khong lién tuc va c6 hang ngan, hang triéu chd 16i ra hinh
ngdn tay pht trén mit ddy. Nhitng “ngon tay ” nay tao ra nhitng khe hé dé dich loc
qua.
4.2. Thanh phan cua dich loc:

Dich loc c6 thanh phan tuong ty nhu cia huyét twong, nhung co6 rat it
protein (vao khoang 0,03% protein, nghia 1a bang i protein trong huyét tuong).
Do ndng do protein mang dién tich Am rat thip nén nong do nhitng anion khong

phai protein nhu CI", HCO3 trong dich loc cao hon trong huyét tuong khoang
5%.

4.3. Lwu lwong loc cua cau than:

Luu luong loc cau than 1a lugng dich dugc tao ra trong mot phut cua toan
b nephron ciia ca hai than. O ngudi binh thudng, luvu lugng nay khoang
125ml/phat. Nhu vay toan bd dich loc ctia cau than mdi ngay vao khoang 180lit,
gap hon hai 1an trong lwong ctia co thé.
5. Qua trinh tai hap thu va bai tiét & dng than
5.1. Tai hap thu va bai tiét cac chat & 6ng lwon gan
5.1.1. Tai hap thu ion Na™:
Na+ duoc hap thu khoang 65% & dng lugn gan theo co ché nhu sau:
O bo bén va by day cua té bao, Na+ duoc van chuyén theo co ché tich cuc nguyén
phét vao dich k& nho Na+-K+-ATPase, diéu ndy dan dén 2 hién tugng:

1 Nong d6 Na+ trong té bao giam xudng so vai dich trong 16ng ng than

] Do nong dd Na+ trong té bao giam xudng nén dién thé trong té bao cling giam

xudng thap hon dién thé dich trong long 6ng.

5.1.2. Tai hap thu glucose
Glucose duogc tai hip thu hoan ¢ phan dau cua 6ng luon gin theo co ché van

chuyén tich cuc thir cip cing protein mang v6i Na+ nhu sau:
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- Khi Na+ duoc van chuyén theo co ché khuéch tan dé& dang xudi chiéu bac thang
dién hoa tir long 6ng than vio trong té bao, protein mang gan véi Na+ nhung dong
thoi nd cling gin vai glucose va van chuyén dong thoi ca 2 chat di qua bd ban chai
vao bén trong t& bao. Niang luong van chuyén glucose sinh ra tir co ché van
chuyén xudi theo chiéu bac thang néng do cua Na+. Nho do, glucose duge van

chuyén nguoc bac thang ndong do vao trong té bio.

- Khi nong do glucose thap hon 180 mg/100 ml huyét trong (180 mg%), dng luon
gan s& tai hap thu hét glucose trong dich loc. Vi vay, glucose khong xuét hién
trong nude tiéu. Nhung khi ndng d6 glucose ting cao hon 180 mg%, éng luon gan
khong thé hip thu hét glucose va glucose bat dau xuit hién trong nuée tiéu. Vi

vay, nong d6 glucose 180 mg% dugc goi 1 ngudng duong cua than.

5.1.3. Tai hap thu protein va acid amin
Acid amin dugc tai hip thu theo co ché van chuyén tich cuc thir cip cing voi Na+

tuong tu nhu tai hap thu glucose.

Riéng protein dugc hip thu theo co ché 4m bao nhu sau: protein trong dich loc
tiép xuc v6i té bao biéu mé tai bd ban chai, mang t& bao 16m vao va dua phan tir
protein vao bén trong té bao. Tai do, protein dwgc phan giai thanh cac acid amin
roi di vao dich k& qua mang day theo co ché khuéch tan d& dang. Qua trinh van
chuyén nay ciing can ning lugng nén dy ciing 13 mot hinh thirc van chuyén tich

cuc.

5.1.4. Tai hap thu nwéc
Ong lugn gan c6 tinh thdm ddi véi nude rat cao. Khi Na+ va glucose duge té bao
6ng luon gan tai hap thu, nudc ciing duoc tai hap thu thy dong theo co ché thaim

thau. Khoang 65% nudc duoc tai hip thu & day, twong dwong 117 1it/24 gio.

Con lai khoang 63 lit tiép tuc di vao quai Henle, do nudc duge hép thu tuong rng

v&i Na+ nén dich di vao quai Henle 14 dich dang truong.

5.1.5. Tai hap thu CI" va uré

Khi nudc dugc tai hap thu thu dong theo Na+ va glucose, ndng do Cl- va ure trong
dich 10ng dng tang 1én. Vi thé, 2 chat nay s& dugc tai hap thu thu dong theo co ché
khuéch tan don thuan. Tuy nhién, do té bao biéu mo ong lwon gan kém thadm vai
ure nén chi khoang 50% ure trong dich loc dugc tai hap thu. Con Cl-, ngoi chénh
léch ndng d6 con cé su chénh léch dién thé do Na+ tai hap thu lam dich 1ong dng
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tich dién (-) nén duoc tai hap thu thy dong khd manh. Ngoai ra, & phan sau cua

6ng luon gan, Cl- con duoc tai hap thu theo co ché tich cuc thir cap cliing v4i Na+.
Khoang 65% Cl- duoc tai hip thu ¢ dng lwon gan.

5.1.6. Tai hap thu HCO, va bai tiét H”

Khi protein mang van chuyén Na+ tir 1ong 6ng vao t& bao xudi theo chiéu bac
thang dién hoa, né ciing vin chuyén nguoc chiéu H+ tir trong té bao di ra long dng
(van chuyén nguoc chiéu).

Khi H+ di ra long dng, n6 s& két hop véi HCO3 tao ra H,CO3 va gilip hap thu
HCO3 .

Ctr 1 H+ bai tiét thi ng lugn gan tai hap thu 1 HCOj3 . Qua trinh nay xay ra manh
khi co thé bj nhiém acid va gop phan quan trong vao co ché diéu hoa thing bang
acid - base cua co thé.

5.1.7. Tai hap thu K*
Khoang 65% K+ trong dich loc dugc tai hép thu tich cuc tai 6ng luon gén.

5.2. Sw tai hap thu va bai tiét & dng gép, 6ng lwon xa va quai Henle
Qua trinh tai hip thu nude va cac ion & quai Henle dién ra nhu sau:

- O nhanh 1én, ion Natri dugc van chuyén tich cuc tir long 6ng vao dich k€, cOng

thém su dong van chuyén cac ion C1', K™ va mét sb ion khac vao dich k& lam cho

ndng do cac ion ting dan trong dich k& ving tiiy ngoai.

- O nhanh xudng, do sy chénh 1éch cua ap sudt tham thau giira long 6ng va dich ké

va cling ¢6 tinh thAm cao & doan nay ddi voi nuée, nrde s& khuéceh tan vao dich k&

lam cho ndng d6 cac ion ting dan va ting cao nhat & chop quai, tao diéu kién

thuan loi cho su van chuyén tich cuc cua cac ion nhanh 1én.

- Khoang 27% cac ion Na*, K*, CI” trong dich loc cau than duoc tai héip thu o

doan day nhanh 1én ctia quai Henle trong khi chi c6 15% nudc duoc tai hap thu,

nén dich 6ng di vao 6ng lugn xa 1a dich nhuogc truong.

5.3. Sw tai hap thu va bai tiét cia 6ng lwon xa

Bé Mén Néi — Truong Cao Pang Y té Qudang Nam



Bai gidang Sinh Iy hoc 38

5.3.1. Sw tai hap thu & doan pha loang

Poan pha lodng 14 nira ddu cua 6ng luon xa va cé dic tinh nhu doan day
clia nhanh 1én quai Henle. Tai ddy ion duoc tai hap thu nhung mang ong khong
thAm nudc va uré, do d6 doan nay ciing gop phan pha lodng dich dng.
5.3.2. Sy tai hap thu va bai tiét & doan cubi 6ng Iwon xa va 6ng goép
vung Vo:
- Sw tdi hdp thu ion Na™:

Tdc do tai hap thu ciia ion Na* duoc kiém soat boi aldosteron trong mau.
Néu ndng do aldosteron rat cao, natri s& tai hap thu hét va khong c6 Na* trong
nude tiéu. Nguoc lai néu khong c6 aldosteron, hau hét Na* di vao doan cubi cta
dng luon xa s& khong duoc tai hap thu va di vao nude tiéu. Nhu vAy sy bai xuit
Na" co thé thay doi tir rt it dén rat nhiéu tiy theo nong d6 cua aldostetron trong
mau.
- Su bai tiet K

O doan cubi ctia dng lwon xa va dng gbp ving vo ¢6 nhirng té bao goi 1a té
bao chinh, chiém khoang 90% té bao biéu mé & hai doan nay. Cac té bao chinh co
kha ning bai tiét mot luong 16n ion K vao 1ong ng khi nong d6 K trong dich

ngoai bao cao hon binh thuong.

O mang day - bén cia té bao chinh, bom Na*, K™ - ATPase hoat dong bom
Na" tir t& bao vao dich k&, dong thoi bom K* vao bén trong té bao. Mang dng cua
té bao chinh rat thim K*. Do d6 khi nong d6 K ting cao trong té bao thi K* s&
nhanh chéng khuéch tan vao trong long dng.

Nhu vay su bai tiét K phu thudc chi yéu vao bom Na*-K™ ¢ mang day bén
va chiu diéu hoa cua hormone aldosteron vi aldosteron hoat hoa bom Na*, K*-
ATPase.

- Sw bai tiét ion H' :

O doan 6ng luon xa va 6ng gbp cling c6 mot loai té bao dic biét goi la té
bao xen k&. Cac té bao nay co kha ning bai tiét ion H' theo co ché van chuyén tich
cuc nguyén phat.

Co ché van chuyén tich cuc nguyén phat ctia ion H® xay ra & mang 6ng cta

té bao biéu md nhd modt protein mang dic hiéu goi la “Protein mang H* -ATPase”.
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- Su hdp thu mede:

Khoang 10% nudc cua dich loc cau than duoc tai hép thu ¢ 6ng luvon xa.
5.4. Tai hap thu va bai tiét & 6ng gop

O 6ng gop, su tai hap thu nude ciing phu thudc vao néng do ADH huyét
turong. Khi ndng d6 ADH cuia huyét twong cao, nude dugc tai hip thu vao dich k&
viing tiy 1am cho thé tich nude tiéu giam va lam co dic hau hét cac chat dugc hoa
tan trong nudc tiéu. Co khoang 9% nudc cua dich loc cau than duoc tai hép thu o
dng gop.

Mot phan nho ciia uré ciing dugc tai hap thu ¢ dng gop.
6. Chirc nang néi tiét cta than
Than c6 chirc ning bai tiét va tham gia vao qua trinh hinh thanh mét sé hormone
trong co thé:
— Bai tiét Renin
— Bai tiét Erythropoietin
— Tham gia qua trinh tao vitamin D (cling la 1 loai hormone)
6.1.Thén bai tiét renin dé diéu hoa huyét ap
Than tham gia diéu hoa huyét ap thong qua hé thong R-A-A (Renin - Angiotensin
- Aldosteron) theo co ché nhu sau:
Khi Ivu lvgng mau dén than giam hoac Na+ mau gidm, no co6 tac dung kich thich
td chirc canh cau than bai tiét ra mot hormone 1a renin. Dudi tac dung cua renin,
modt loai protein trong mau la angiotensinogen bién d6i thanh angiotensin I.
Angiotensin I dén phoi, do tac dung ctia men chuyén (converting enzyme), bién
d6i thanh angiotensin II.
Angiotensin II ¢6 tac dung lam ting huyét 4p manh theo co ché nhu sau:
- Co mach
Angiotensin II gdy co mach lam huyét ap ting (co mach manh nhét & cac tiéu
dong mach). Tac dung co mach manh & ngudi binh thuong. Tac dung co mach
giam & nguoi c6 Na+ giam, bénh nhan xo gan, suy tim va than nhiém md vi &
nhirng bénh nhan nay, céc receptor cua Angiotensin Il & co tron mach mau bi

giam.

Bé Mén Néi — Truong Cao Pang Y té Qudang Nam



Bai giang Sinh Iy hoc 40
- Gay cam giac khat

Angiotensin 11 kich thich trung tam khat & ving duéi doi gdy cam giac khat dé bd
sung nudc cho co thé .

- Téng tiét ADH

Angiotensin II kich thich nhéan trén thi ting bai tiét ADH dé tang tai hap thu nude
& Ong luon xa va dng gop.

- Téng tiét aldosteron

Angiotensin 11 kich thich vé thuong than bai tiét aldosteron dé ting tai hdp thu

Na+ va nuéc & dng lwgn xa va dng gop.

Nhu vy, angiotensin II gdy co mach va ting thé tich mau nén lam ting huyét ap.
Huyét 4p tang anh hudng trd lai lam than giam tiét renin. Co ché diéu hoa huyét ap
cua than theo nguyén ly: nguyén nhan gay hau qua, hau qua tao nguyén nhan.

6.2. Than bai tiét erythropoietin dé tiing tao hong ciu

Than tham gia diéu hoa san sinh hong cau nho hormone erythropoietin.

Khi bi mat mau, thiéu mau hodc thicu O, than s& san xuat ra hormone
erythropoietin. Erythropoietin c6 tac dung kich thich té bao diu dong sinh hong
cau (erythroid stem cell) chuyén thanh tién nguyén hong ciu (proerythroblast) va
lam tang sinh héng cau. Vi vay, erythropoietin dugc dung dé diéu trj bénh thiéu
mau.

6.3. Than tham gia tao dang hoat tinh cta vitamin D

Theo quan diém méi, vitamin D dugc xem 1a mot hormone. Trong qua trinh hinh

thanh dang hoat tinh cua vitamin D, c¢6 sy tham gia cua than theo co ché nhu sau:

Ca 2 chat 25-Hydroxycholecalciferol va 1,25-Dihydroxycholecalciferol déu co6
hoat tinh sinh hoc nhung 1,25-Dihydroxycholecalciferol manh hon 25-
Hydroxycholecalciferol 100 lan.

Chiing co6 tac dung sau:

— Tai xuong: ting t& bao tao xuwong, ting hoat dong tao xuong, ting nhap va huy

dong Calci va Phospho ¢ xuong

— Tai rudt: ting hap thu Calci va Phospho
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— Tai than: ting tai hap thu Calci & 6ng than.
Tién vitamin D: o biéu bi da (7-Dehydrocholecalciferol)

Tia cuc tim anh sang mat troi

v
Vitamin D: (Cholecaleciferol)

25-Hydroxylase (¢ gan)

v
25-Hydroxycholecalciferol (Calcidiol)

la-Hydroxylase (& than)

v
1.25-Dihydroxycholecalciferol (Caleitriol)
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SINH LY HO HAP

MUC TIEU:

Sau khi hoc xong bai nay sinh vién co kha nang:

1. Trinh bay duoc chirc ning ctia bd may ho hap.
2. Trinh bay duoc qua trinh ho hap.
3. Trinh bay dugc qua trinh trao d6i va van chuyén khi.

NOI DUNG

1. Nhac lai giai phau sinh ly cia bé may hé hap:
B6 may hé hdp c6 nhitng chirc ndng sau:

- Chtrc ning ho hip.

- Chtrc nang diéu hoa nhiét.

- Chirc ning thing bang kiém toan.

- Churc nang noi1 tiét va mot s6 chire nang khéc...

Trong d6 chtrc ning chinh va quan trong nhat 1 chirc ndng ho hap. Chitrc ning ho
hap 1a chirc ning dua oxy tir mdi truong ngodi vao co thé dé cung cap cho cac té

bao hoat dong dong thoi dao thai khi CO, tir trong co thé ra ngoai.

Dé nghién ciru chire ndng nay ching ta sé lan lwot nghién civu ba qud trinh

Ssau:

+ Qua trinh théng khi.

+ Qud trinh trao doi va van chuyén khi.
+ Qua trinh diéu hoa ho hép.

1.1. Long ngwc

- Long nguc co vai trd rat quan trong trong qua trinh thong khi. N6 duoc cau tao

nhu mot khoang kin.

+ Phia trén 1a cd, gdm cac bé mach than kinh 16n, thuc quan, khi quan, cac

co va mo li€n két vung co.
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I3

+ Phia dwéi 13 co hoanh 1 mdt co ho hap rat quan trong ngin cach véi 6
bung.

+ Xung quanh 14 cot séng, xwong sudn, xwong we, xwong don va cac co
bam vao, trong d6 quan trong 13 cac co hd hip (co nguc 16n, co nguc bé, co lién
suon..).

- Khi cac co hd hap gidn, xwong sudn s& chuyén dong theo kich thuée cua 10ng

nguc thay doi va phdi sé co gidn theo, nhd d6 ma ta thé duoc.

1.2. Cac dwérng dan khi:

Eﬁf.,;.n-,j— — “Thanh guan
‘I:;mg
:.*1'- — —Khiqu-én
Thuytrén 3 __Thuylrén
Fll'l tphét Flh i trai

- ~Phé nang

Thu? gia Thuy dudi
phai _ phdi trdi
phai

Thuy dugi

phdi phai

Phé nang Tigu phé quan

Puong din khi 13 mot hé théng dng, di tir ngoai vao trong gdm: miii, hau,

thanh quan, khi quan va céc tiéu phé quan.
Ngodi chire ning dan khi, dwong dan khi con ¢é nhitng chire nang khdc.
+ Piéu hoa lugng khong khi di vao phdi.
+ Lam tang toc do trao doi khi ¢ phoi.
+ Béo vé phoi.

So di nhw vay la nho dwong ddn khi co nhitng dac diém cau tao sau:
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+ Niém mac c6 hé théng mao mach phong pht dé sudi 4m cho khong khi di
vao, dong thoi co nhiéu tuyén tiét nuéc dé bio hoa hoi nuwéc cho khong khi,

Khdng khi dugc sudi am va bao hoa thi toc d trao do1 khi ¢ phdi tang 1én.

+ Niém mac mui cd hé théng 16ng dé can tro hat bui 16n, niém mac phia
trong c6 nhirng tuyén tiét chat nhay, dé giir lai cac hat bui nho. Mit khac, dudng
dan khi cang vao trong cang hep, gip khuc nén bui dé bi giir lai hon. Ngoai ra cac
té bao khi quan con c6 mot hé thong 16ng rung dong phe phay theo chiéu tir trong
ra ngodi c6 tac dung day bui va cac chat dich &t dong trong duong hd hip ra ngoai.

Hoat dong cua hé thdng 16ng rung giam & ngudi hut thude 14 nhiéu.

+ Khi quan va phé quan duoc cdu tao boi nhitng vong sun, nhd d6 dudng
dan khi ludn duoc gidn rong lam cho khong khi luu thong d& dang. O cac phé quan
nho con c6 mot hé théng co tron, ching tu dong co gidn lam thay d6i khau kinh

duong din khi dé diéu hoa luong khong khi di vao phoi.
1.3. Phéi:

Phéi 1a mot té chire rat dan hoi, duoc cu tao boi cac phé nang. Day 1a noi
chu yéu x4y ra qua trinh trao d6i khi. Tong dién tich mit bén trong ctia phé nang
chirng khoang 50- 100m?* & ngudi trudng thanh.

Xung quanh cic phé nang dugce duge bao boc bdi mot mang mach méu rat
phong phti. Thanh phé nang va thianh mach mau bao quanh tao nén ciu trac dic
biét dong vai trd quan trong trong viéc khuéch tan khi giita mau va phé nang goi la
mang ho hip. Mang ndy rat mong, trung binh 0,5 pm, noi nhé nhat khoang 0,2pum.

Té b tiét
Surlactan

Té bian bigw m det

i éw md

Méang nén
bifu md-mao mach

LHlkdlnang Biéu mi mao mach
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Nhu vay: Ciu tao ctia phdi c6 nhitng dic diém phu hop vdi chirc ning cua no,
dién trao doi 16n, mach mau phan bd phong phti, mang ho hap rat mong.

Mait khac bén trong long phé nang dugc 16t bd1 mot chat dic biét c6 ban
chat 1a lipoprotein goi 1a chit hoat dién (surfactant). Chit ndy c6 chirc ning rit

quan trong thong qua ba co ché:

- Ngéan can cac chat dich tir mach mau tran vao long phé nang, néu khong c6 chat

surfactant, cac phé nang sé& bi tran dich din dén suy ho hip va c6 kha ning chét.

- Lam giam strc cang mat ngoai cua cac phé nang, giup cho cac phé nang gian ra

dé dang trong ho hip.

- On dinh ap suét bén trong 10ng phé nang dé tranh hién tuong xep va lam v phé
nang.

Chét surfactant ndy giam ¢ nhitng ngudi hut thude 14, nhirng bénh nhan bj
tac mach mau phéi, dac biét 1a & nhirng tré em bi dé non, phéi khong c6 surfactant,

cac phé nang sé& bi xep, v&, tran dich gdy suy ho hap niang dan dén tir vong.

1.4. Mang phéi va ap suat am mang phéi:

La lang

La thanh

Phil rdl

Trung thit

Co ché hinh thanh 4p suit Am trong khoang mang phoi

Mang phdi gdm hai 1a: 14 thanh dinh sat vao 10ng nguc va 1a tang dinh sat vao
phoi. Hai 14 khong dinh vao nhau tao nén mét khoang 4o kin goi 1a khoang mang
phoi, trong khoang chi ¢o chira it dich nhon lam cho hai 14 ¢6 thé trugt 1én nhau
mot cach dé dang.
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Bing thi nghiém nguoi ta thdy ap suat trong khoang mang phdi thap hon ap
suat ctiia khi quyén va goi 1a ap suat am (néu quy udc ap suat khi quyén bang
khéng).

S& di khoang mang phdi c6 ap sudt 4m 1a do hai co ché:
+ Do tinh chat dan hdi ctia nhu mo phoi.
+ Do sy thay d6i kich thudc ciia 16ng nguc trong qué trinh ho hép.

Ap sudt am ciia khoang mang phéi c6 y nghia vé mdt sinh Iy rit quan

trong:

+ Nho co6 ap suat am nay, trong 16ng nguc ludn co6 ap suat 1én hon cac viung

kh&c vi vy mau tir cac noi tré vé tim mot cach dé dang.

+ Ap suit 4m 1am cho tudn hoan phdi c6 4p suat rat thap tao thuan 1oi cho
tim phai bom méau lén phoi, dic biét 1a luc hit vao ap sudt cang 4m hon mau lén
phéi nhiéu hon cing lac d6 oxy di vao phdi ciing nhiéu hon, su trao d6i khi dién ra
toi da.

+ Nho ¢6 4p sudt Am nén khi kich thuéce cua 16ng nguc thay ddi, phoi s& co
gidn theo dé thuc hién mot dong tac ho hap. Khi 4p sudt 4m nay mat di, phoi s&

khong co gidn theo 16ng nguc nira ddn dén réi loan ho hap.

2. Qua trinh théng khi
Qua trinh thong khi duoc thyc hién thong qua cac dong tac ho hép.

2.1. béng tac hit vao:

Hit vao 13 dong tac chu dong, ton ning luong do co cac co hit vao lam ting
thé tich 16ng nguc theo ba chiéu: chiéu thing dung, chidu trudc sau va chiéu
ngang.

Khi bat dau hit vao, co hoanh co lam ha thap vom hoanh, ting dudng kinh
thang ding ciia 16ng nguc. Pong thoi cac co lién sudn ngoai co lam xwong suon
nang 1én, ting dudng kinh ngang cua 16ng nguc. Khi d6 xuwong tc ciing nang 1én

va nho ra phia trude lam ting kich thudc chiéu trude sau ciia 1ong nguc.

Khi 10ng nguc ting thé tich lam phdi ty dong nd theo, phdi nd, phé nang
nd, 1am giam 4p sudt cua phé nang xudng tri s am, c6 tic dung hit khong khi tir

ngoai troi vao dudng ho hip dén phé nang.
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2.2. PDong tac thé ra.

Tho ra 1a mot dong tac thu dong thuong 1a vo y thirc va khong dung ning
luong, cac co ho hap khong co nita ma giam mém ra, luc co dan hoi ciia phoi va
10ng nguc 1am cho 16ng nguc tré vé vi tri ban dau. Cac co xwong sudn ha thip va
thu vao trong, xuong (rc ha thap va lui vé, co hoanh lai nho 1én cao vé phia nguc.
Nguc thu nho lai lam phoi thu nhé lai, 4p suat phé nang ting 1én day khong khi ra
ngoai.

Cir dong hd hap cia 16ng ngwe va co hoanh

3. Khoang chét va théng khi phé nang:

- Khi ta hit mot lwgng khong khi vao, khong phai toan bo khong khi nay déu tham
gia trao d6i v6i mau ma chi c6 phan khong khi binh thudng méi thyc hién tham
gia trao d6i, phan con lai ndm trong dudng dan khi hodc trong cac phé nang bat
thuong thi khong tham gia trao doi. Thé tich khéng khi khéng tham gia trao doi
nay goi la khoang chét. C6 hai loai khoang chét:

+ Khodng chét gidi phdu: La thé tich khong khi chtra trong duong din khi,
binh thuong khoang 150ml.

+ Khodng chét sinh ly: Bang khoang chét giai phau cong vai thé tich khong
khi chira & cac phé nang bat thuong mat kha ning trao doi khi nhu bi xo hoa,

thuyén tic mao mach quanh phé nang.
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4. Cac thé tich va cac dung tich ctaa hd hap.

e ) ' ‘l T —
Thé tich du tnd I \ —]
hit vao I ] |
2100-3100 m! | R I
m “d‘ lllll IR | | | ] y - ?Du.q “d‘ )
théng:soom A AL L AT L Y/ L[ song ?u:g:h?i
TRVAVAVEN RVAY Sy ] laa00- 4300 mi|  todn
\r _E ? tl f ’ 4400 - 6000
{ ')
Thé tich duy tri | | x { f l
théra mmu_”._JmL' ]
&0-1200mi » 7 -]
Métichein | -' o i
1000 3200 m) Z J_ J

Cac thé tich va dung tich tinh cta phoi
4.1. Cac thé tich cta thong khi:
Mot thé tich (V) 1a mot lugng khi tinh bang lit duge huy dong trong mot
dong tac thd co ban c6 cac thé tich va dung tich nhu sau:

o Thé tich lwu théng (TV: Tidal Volume): La s lit khi ra vao phoi trong mot
lan thé binh thudng. Binh thudng khoang 500ml, nam 16n hon nir.

e Thé tich dw triz hit vao (IRV: Inspiratory Reserved Volume): La thé tich
khong khi ta c6 thé cb ging hit vao dugc thém nita sau khi da hit vao binh thuong,
con duoc goi 1a thé tich bo sung. Binh thuong khoang 1500ml- 2000ml.

e Thé tich dw triv thé ra (ERV: Expiratory Reserved Volume): La thé tich
khong khi ta ¢ thé c¢b ging thd ra thém nita sau khi da thé ra binh thudng, con goi
1 thé tich du trit ctia phéi. Binh thudng khoang 1100ml- 1500ml.

e Thé tich cin ( RV: Residual Volume): La thé tich khong khi con lai trong
phéi sau khi da thé ra hét stc. Binh thudng khoang 1000ml- 1200ml.

o Thé tich thé ra t6i da trong gidy dau tién ( FEV,: Fored Expiratory
Volume): Pay 1a thé tich ho hap quan trong thudng duoc dung dé danh gia chic
nang thong khi.

4.2. Cac dung tich cta hd hap:

Theo qui udc, mot thé tich khong khi duoc goi 1a dung tich ho hap khi no

gbm tong cua hai hay nhiéu thé tich ho hip.
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e Dung tich song (VC): La mot chi sé thudng dung dé danh gia thé luc, nd

gbm ba thé tich:

- Thé tich luru thong.

- Thé tich du trit hit vao.

- Thé tich du trit tho ra.

e Dung tich toan phoi (TV): La tong sb lit khi tdi da c6 dugc trong phdi

bao gom:

- Thé tich lwu thong

Thé tich du trit thé ra

Thé tich dy trd hit vao

Thé tich cin

e Dung tich ciin chirc nang (FRC): La tong hai thé tich, bao gom:
- Thé tich du trit thé ra
- Thé tich c3n.
5. Qua trinh trao dbi va van chuyén khi
- Nho qua trinh thong khi, khong khi trong phé nang s& cé phan ap O, cao, CO,
thép s0 vO1 mau tinh mach, sy chénh 1¢ch phan 4p doé la dong luc chinh cho sy trao
d6i O, va CO, & phdi. Sau khi trao doi mau tinh mach tré thanh mau dong mach
c6 phan ap O, cao, CO, thip so vdi cac td chirc, 6 1a dong luc cho sy trao d6i khi
& cac to chirc.
- Trong qua trinh trao d6i va van chuyén khi, mau dong vai trd quan trong, bén
canh luong khi hoa tan, mau con chura cac chit can thiét cho su vin chuyén khi
Hemoglobin, protein, mudi, kiém...
- Cung véi mau, hé tuan hoan ciing dong vai trd quyét dinh dbi véi qué trinh van
chuyén khi. Khi chirc ning tudn hoan bi réi loan dan dén rdi loan chirc ning ho
hap.
5.1. Qua trinh trao d6i va van chuyén O,:

Cac dang oxy dugc van chuyén:
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5.1.1. Dang hoa tan:

Chiém khoang 0,3ml/100ml mau & trong mau dong mach, tao nén mot phan
ap cua O, khoang 95mmHg, lugng oxy hoa tan tuy nho nhung dong vai trd rat
quan trong, vi nd tao nén phan ap O, ciia mau, vi day 1 dang truc tiép trao doi voi
t6 chirc.

5.1.2. Dang Hemoglobin van chuyén:

Pay 1a dang van chuyén chu yéu cia oxy & trong mau. Hemoglobin vin
chuyén Oxy bang cach gin Oxy vao Fe?* ctia nhan Hem, tao nén Oxy-Hemglobin
(HbO,).

Céc yéu té anh huong dén sy két hop va phan ly HbO,

- Phén 4p Oxy
- Phén 4p CO,
- C4c yéu td khac nhu nhiét 4o, pH...

Qus| trinh vin chuyén O, tir phoi den t6 chire( s do)

Phé nang Mang hé llfip Mau tinh mach
Phan ap Oxy(PO;)
100mmHg 40mmHg
0, : 05

Mang hong caun

Ogl — HbO; «—HD

|

R&1 phor den to clnre

Khi mau tinh mach dén phdi, do c6 sy chénh léch phan &p cua oxy
(100mmHg/ 40mmHg), Oxy tir phé nang s& khuéch tan qua mang ho héap di vao
huyét twong dudi dang hoa tan lam phan ap O, ting 1én khoang 95mmHg. O, s&
tiép tuc khuéch tan vao mang hong cau két hop véi Hb tao thanh HbO, Khi d6

dung tich ctia Oxy tang 1én, tré thinh mau dong mach roi phoi dén to chic.

Bé Mén Néi — Truong Cao Pang Y té Qudang Nam



Bai gidng Sinh Iy hoc 51

- A z B
Mau trao doi oxy cho to chic:

To clure Mang mao mach Mau dong mach
PO,

< 40mmHg 95mmHg
(:}2 + {:)2

(:}2 — HIJ(:)Q +—Hb

A . P - . R -
Trao doi oxy gitta mau va to chirc

Khi mau dong mach dén t6 chirc, do chénh 1éch phan ap O,, Oxy hoa tan
trong huyét twong sé& khuéch tan qua mang mao mach di vao t6 chtc 1am cho phan
ap oxy trong huyét twong giam xudng chi con 40mmHg, khi 46 HbO, s& phan ly
va Oxy sé& di ra huyét twong roi di vao to chic.

5. 2. Qua trinh trao déi va van chuyén khi CO,:

CO, duoc van chuyén trong mau dudi ba dang:
5.2.1. Dang hoa tan:

Dang nay chi chiém mét lugng nhé 3ml/100ml mau, tao nén mot phan ap
trong mau tinh mach khoang chirng 46mmHg, dang hoa tan quan trong vi nd tao

nén phan ap CO, ¢ trong mau va sé& 1a dang truc tiép trao doi ¢ phoi.
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5.2.2. Dang Hemoglobin van chuyén (dang carbamin)
5.2.3. Dang Bicarbonat.

Qua trinh van chuyén CO; tir to clute den phoi:
Mau nhan oxy tir to clakce

To clnte  Mang mao mach Man dong mach
PCO,

0O, , COs
40mmHg

=< 46mmHg | : :
Mang hong cau

I‘IIJ'D'E «— Hb+ C0O; +H; O oo H* + HCD‘g_

e

HCO;

Khi mau tr dong mach dén t6 chuc do sy chénh léch phan &p cua CO, ,
CO, tir t6 chirc s& khuéch tan qua mao mach di vao huyét twong dudi dang hoa tan
lam phan &p CO, trong huyét twong ting 1én dat gia tri khoang 46mmHg va CO,
s& di vao hong cau. O d6 khoang 20% CO, s& két hop v6i Hb tao thanh HbCO,,
con khoang 75% két hop voi nuéc dudi tic dung cua enzym carbonic anhydrase

tao thanh H,COs, H,CO; s& phan ly tao thanh HCOj3 roi hong ciu di ra huyét

tuong, HCO3 s& két hop vdi cac ion Na® va K* dé tao nén dang van chuyén chu
yéu Bicarbonat. Dung tich cua CO, ting 1én, chira khoang 51ml/100ml mau. Trd
thanh mau tinh mach roi to chitc dén phoi.

e Mdu nhi CO, 6 phoi:
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Khi mau tinh mach dén phdi, do chénh léch phan 4p CO, , CO, hoa tan
trong huyét twong s& khuéch tan qua mang hé hap di vao phé nang lam phan &p
CO, trong huyét tuong giam xudng, lac d6 HbCO, s& phan ly va CO, di ra huyét

tuong r0i dén phé nang, dong thoi trong huyét twong cé Bicarbonat s& phan ly va
HCOj3 di vao hong cau. O d6 HCO3 két hop véi H' tao nén H,COs3, H,CO; bi

khir nuée va CO, di ra huyét trong dé vao phé nang.

6. Qué trinh diéu hoa hé hap:
N6i chung, ho hap 1 mét qua trinh ty dong do mot trung tim than kinh dic

biét diéu khién, d6 14 trung tAm ho hap.

Tuy nhién dé hoat dong cua hdé hip du nhu cdu vé oxy cta co thé trong
nhitng trang thai khac nhau, hoat dong cua trung tim ho hép can phai duoc diéu
chinh. Qua trinh diéu chinh hoat dong cta trung tim ho hip dé ho hap phu hop véi
tirng hoan canh goi 1 qua trinh diéu hoa ho hép.

Piéu hoa hé hdp dwoc thire hién theo hai co ché dé la: co ché thé dich va
co ché than kinh.

6.1. Trung tAm hd hap

Trung tdm h6 hép 1a nhitng nhém té bao than kinh d6i xirng hai bén va nam rai rac
& hanh ndo va cau ndo. Mdi bén c6 3 nhom diéu khién ho hap cta nira 16ng ngyc
cung bén.

Trung tdm hd hip

T Xung diing |
| tii ndo gifa
_vavénso |

A =
{

-\—j—- Trung tadm didu ehinh
/o / (irc ché&)
-"; __,x/— Trung tdm HH
p ;'M—:— Nhdm nogron thd ra
i / — Nhém naron hitvao
& i Day TK thdora

Vagus/ sy TK hit vao

=
l

|r Xuﬁﬁ ng _l
hé hap

LA i e, b S

Céu tao trung tim ho hip
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6.2. DPi¢u hoa hé hap theo co ché thé dich

Yéu t6 tham gia diéu hoa ho hap bang thé dich quan trong nhit 1a CO,, ké dén 1a
ion H+, con oxy khong c6 tac dong truc tiép 1én trung tim ho hdp ma gian tiép qua
cac cam thu hod ¢ ngoai vi.

- Diéu hoa hé hip do néong dép CO, mau:

Nong d6 CO, mau dong vai tro rat quan trong. Khi nong d6 CO, mau ting sé tac
dung kich thich ho hap theo 2 co ché:

- CO, kich thich truc tiép 1én cac receptor héa hoc & ngoai vi, tir ddy c6 ludng
xung dong di 1én kich thich ving hit vao lam ting ho hap.

- CO, thich thich gian tiép 1én receptor hoa hoc & hanh ndo thong qua H+ : CO, di
qua hang rio mau ndo vao trong dich k& O d6, CO, hop véi nuwée tao thanh
H,CO3, H,CO3 s€ phan ly va H+ s€ kich thich 1én trung tim nhan cdm hoda hoc
nam & hanh ndo, tr diy c6 ludng xung dong di dén kich thich ving hit vao lam
tang thong khi. Vi CO, di qua hang rao mau nio rat dé dang nén co ché gian tiép
nay dong vai trd quan trong.

Nong do CO, binh thuong & trong mau cé tac dung duy tri hoat dong cia trung
tam ho hép.

Khi ndng d6 CO, giam thip dudi mirc binh thudng s& rc ché ving hit vao gy
giam thong khi va c6 thé ngirng thd. Diéu hoa hé hap cua CO, théng qua H+

Khi nhiém toan, ndng d6 CO, mau ting sé& kich thich gay ting cudng hd hap, muc
dich dé tang thai CO,. Khi nhiém kiém, ndng d6 CO, mau gidm s& c ché lam
giam ho hap, muc dich dé giit CO, lai.

- Diéu hoa hé hip do nong dp H+ mdu

Khi H+ ting 1én s& kich thich 1am ting ho hap theo 2 co ché :

- Kich thich truc tiép 1én cac receptor hoa hoc ¢ ngoai vi.

- Kich thich tryc tiép 1én receptor hoa hoc & hanh ndo, tuy nhién, tac dung nay cia
H+ yéu hon so véi CO, vi ion H+ kho di qua hang rao mau dich néo tuy.

Tac dung cua H+ ciing gitip cho bd may ho héap c6 chirc ning diéu hoa thing bang
toan kiém cho co thé.

- Piéu hoa hé hép do nong d¢ 0, mau
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Binh thuong, ndng d6 O, mau khdng co tac dung diéu hoa ho hip, chi tac dong
dén ho hap khi phan 4p trong mau giam rat thap (< 60 mm Hg ) trong mét sd diéu
kién bénh ly hodc van co manh, khi do, n6 s€ tac dong vao cac receptor hda hoc &
ngoai vi lam tang thong khi.

6. 3. Pi¢u hoa ho hap theo co ché than kinh

6.3.1. Xung ddng than kinh tir cim thu quan ngoai bién

Khi kich thich ngoai da nhu v6 nuéc lanh, gdy dau c6 thé lam ting thong khi. Cac
receptor nhan cam ban thé & khép, gan, co cling véi nhitng kich thich tir vo nio di
kich thich trung tim ho hap lam ting thong khi rit som va manh.

6.3.2. Xung dfng tir cac trung tim cao hon

6.3.2.1. Trung tdm nuét ¢ hanh ndo

Khi trung tim nudt hung phan s& phat xung dong dén wrc ché ving hit vao. Vi vay,
khi nudt chung ta khong thd, muc dich dé thirc dn khong di lac vao dwong ho hap.
6.3.2.2. Viing duéi doi

Khi than nhiét tang 1én s& kich thich vao ving dudi doi, tir ddy s& phat sinh ludng
xung dong di dén kich thich ving hit vao lam tang thong khi, giup thai nhiét.
6.3.2.3. Vo ndo

V6 ndo co thé didu khién duoc trung tim ho hap, vi vy ta c6 thé hd hap cha dong.
Diéu ndy c6 ¥ nghia quan trong trong luyén tap. Khi vo ndo bi Gc ché (ngu, giy
mé...), hoat dong ho hap giam xudng. Xuc cam, s¢ hii cling lam thay d6i ho hép,
c6 khi gay ngurng thé.

6.3.3. Day than kinh X

Phéan xa thd ra do cac cam thu cing gidin nim ¢ thanh tiéu phé quan va phé quan
truyén vé qua day X chi xay ra khi thé tich khi luu thong trén 1,5 lit do d6 day la
mdt phan xa bao vé phé nang khoi bi cang phong hon la co ché diéu hoa nhip binh

thuong.
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