Bai l

Pal CUONG
Sinh ly mau,

SINH Ly HONG CaU



Pai cwong vé mau
1. Chirc nang: mau gom CN sau:
- Dinh duong.
- Ho hap.
- Pao thai.
- Bao vé.
- Piéu nhiét.

- Piéu hoa chirc phan co thé



2. Nhirng tinh chat vat 1y ciia mau:
- Chat léng, mau dé, gom 2 phan:

+ Huyét cau: 40 - 45%.

+ Huyét twong: 60 - 55%.

- Mau mau do twoi Khi du oxy, mau do
tham khi thiéu Oxy.

- D0 quanh: gap 5 1an so véi nwéc (do
protein va huyét cau).



- Ty trong: = 1.05-1.06

- pH = 7,35- 7,45

- ap suat: = 7.5 at.

- Trong lwong mau = 1/13 thé trong.
-Do nhot:mau toan phan:4,2:huyet 2,2

-Toc do lang

-Hematocrit:ti le the tich hongcau/mau
toanphan

Sau 1h :nam 44%+-3%
nu:41% +-3%
- Pac tinh: hang dinh.

-~ NMaxn 1a n(nlnn ftan va cac dich ooy fhp



Sinh 1y hoc hong cau

1- Hinh dang va
cau tao:

- TB khong
nhan, hinh dia,
Iom 2 mat.

- ¢ trung binh
7,5um, ria day 2
um, gitra 1pum

=>Stx tang 30%




- Mang HC b/c 1a lipoprotein, chira Khang
nguyen nhom mau.

- Bao twong co it bao quan, Hemoglobin
nhi¢u nhat, chiém 34% trong luong tuoi.



2- S0 lwrong HC mau ngoai vi
+ Nam: 5.05+-0.38 tr/mm?’ mau.

+ Nir: 4.66+-0.36 tr/mm?3 mau.

- Thay déi sinh ly:

T: sau lao ddng niing, sau in, song lau &
nui cao, tré so’ sinh...
- Thay doi bénh ly:

- T trong bénh da HC, mat nuéc.

-d trong suy tuy, thiéu mau...



3. Chirc nang cua hong cau
- V/Chuyén khi: 98%0, va CO,.
- Tao hé dém: HHb/KHbDb va
HHbCO,/KHbO,
- Tao do nhot.
4. Hemoglobin (Hb)

200-300tr/tb;chiem 1/3 kluong
4.1. C/Truc va qua trinh tao Hb

_* C/Truc: Hb la protein mau phire tap, gom 2
phan: Hem va Globin.



+ Hem: 1a sac t6 mau dé, khong diic trung
cho loai, gom 1 vong porphyrin, ¢ gitra co
Fe™.

Moéi Hb c6 4 Hem (4 Fe™).

Globin

Hem




+ Globin: gom 4 chudi polypeptid, diic trung cho loai.
- Ngwoi lon: HDbA: trong do
HbA1:aa/bb 96%
HbA2:aa/2delta2%
HbF:aa/2gamma
- Bao thai:  HbF: aoa/yy
-HbS:Dang oxy hoa giong hb bt
Dang khu ;hc luoi liem bi pha huy nhanh hon;
luu lai 0 mao mach ->tac->thieu O2




* Qua trinh tao Hb:
Puoc t/hop tir g/doan tién nguyén HC: - 2
succinyl-CoA + 2 glycin — pyrol.
- 4 pyrol — protoporphyrin IX.
- Protoporphyrin IX + Fe™ — Hem.
- 4 Hem + Globin — Hb.
TLPT: 64.458



N/do Hb ¢ ngwoi VN b/thuwong :
+ Nam: 15.1+-6gam/100ml
+ Nir:  13,5+-5gam/100ml
4.2- Qua trinh di hoa Hb
HC song 100-120 ngay, vi g/f Hb.
Hb tach Hem va Globin.
Globin chuyén hoa nhw protein khac.

Hem g/f Fe** d/trir & gan dé tong hop Hb
maoi, phan con lai — Bilirubin



* Vai tro ciia sat: Fe™ la thanh phan
q/trong cua Hb, Myoglobin, cytocrom,
peroxydase...

Co thé ¢6 # 4g Fe™ : 65% ¢ HC, 15-30% &
hé thong vong noi mo va gan
4.3- Churc nang cua Hb
- V/¢ oxy la chinh: Hb + O, < HbO,
-V/e CO,: Hb + CO, < HbCO,
- Tao hé déem: HHb/KHDb va
HHbLCO,/KHbO,



5- Quia trinh tao va cac yéu to tham
gia tao HC
5.1- Qua trinh s/x HC:

* Co quan san sinh HC:

- Nhirng thang dau ciia bao thai: mo mach
mau trong cac tieu dao Wolft va Pander
(nhung tuan dau);gan, lach, hach bach
huyeét(tu thang 3).

- Nhirng thang 5 va sau khi sinh: tuy
xuong.

- Khi truwong thanh: tuy do.



Qua trinh san sinh hong cau

TB goc da niing Nguyén HC da siac
\ \
TB goc dong HC
(CFU-E dv tao cum) Nguyén HC wacid
\ \
Tién nguyén HC HC luoi
\ \

Nguyén HC wa kiem HC trwéng thanh
J



HC lwdoi 0 mau n/vi 24-48 gioco > HC
treong thanh.

5.2- CQ va y/to t/gia cau tao HC:

- Tuy xwong

- Gan: t/h nhan Pyrol tu glycocol — tao
vong porphyrin cua Hem.

- Da day: san xuat yéu to ndi —» hap thu
Vit. B12.



- Vit B12(can 1-2 microgam/ngay)du tru o
gan va cac mo.

can cho tong hop ADN
- Acid folic: can cho tong hgp ADN va
ARN

- Sdt : tham gia tao Hb
- Acid amin: tong hop globin



6- Pi¢u hoa sinh san HC
Khi oxy mé+ 1am T s/x HC (thiéu mau).

Khi oxy ¥, than s/x erythropoietin, ->mau
k/t t/xwong s/x HC va T biét hoa HC non —
HC trwong thanh.

erythropoietin:+ chiu ah cua
testosteron ==hematocrit nam>nu

+giam :benh suy than;viem cap,man
tinh



7- RL 1am sang cua dong HC:

7.1- Thiéu mau:

- La sw giam Hb trong mau.

- Theo WHO qui wéc thiéu mau khi:
. Nam: < 13g Hb/100 ml mau.

. Nir: < 12¢ Hb/100ml mau
. 0’ tré so sinh: < 14g Hb/100ml mau



*Nguyen nhan:
- Do chiy mau cap tinh, man tinh.
- Do suy tuy.
- Do khong du nguyén liéu SX HC.
- Do tan mau.

7.2- Pa hong cau
-Thir phat: do mé thiéu O,
- Bénh T HC (bénh Vaquez)



Bai 2

Sinh 1y hoc bach cau

Va tieu cau



1.Pai cwong vé bach cau

- La TB c6 nhan, SX ¢ tuy xwong va mot
phan & mé b/huyét.

- BC ¢6 kha niing chuyén dong.

- Chire ning: bao vé co thé bang thue bao
hoic mién dich.



I
1.1- Phén loai BC

- BC da nhan (hay BC ¥ - BC don nhan:

hat) gom: trung tinh (N), ; lympho (L), mono
wa kiém (B), wa acid (E). ' - (M).
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1.2- So lwgng va CTBC.
-So lwong: 4,0-11.0Giga/ lit
nam:8.0+-2 G/1(x1079 tb/1)
nu:8.1+-2G/1
-CTBC: la ty 1€ % tung loai BC:
N: 57.4+- 8.4% M: 3,8+-0,5%
E: 3,2+-2,6% L: 35+-7,2%
B: itgap
-y nghia CTBC.:...




1.3. Qua trinh sinh san BC.

- BC hat va M s/xuit é tuy xwong.
-L.s/x o t/x, t/thanh o ngoal t/xmmg

Mm@ oTTHTE

25300



1.4. Poi song BC:
- BC hat vao mau ton tai 4 - 8 gio, 6 mo 4 -

S ngay

- BC M trong mau 10 - 20 gio, xuyén
mach vao mo6 — DTB ton tai hang thang,
hang nam.

- BC L tu b/huyet vao mau (vai gio) —
b/huyét - mAau (¢ tuan hoan nhw Vay)

Poi song BC tuy tinh trang co thé.



2. CHUC NANG CAC LOAI BACH CAU
2.1- Bach cau N va M-PTB
2.1.1. Dac tinh:
- Bam mach.
- Chuyén dong kiéu amip (40pm/ph).
- Xuyén mach.
- Hoa ung dong (duwong, am).



2.1.2. Chwc nang

Bio vé co thé = thuce bao.
* Pac diém chat dé bi thuce bao:

- Bé miit xu xi.

- M6 chét, vat la khong c6 vo boc va tich
dién trai dau.

- Opsonin hoa(khang the mien dich+tb vk-
>de bi thuc bao)



Vi sinh vat bi thau tém
va bao boc bdi cac gia tuc

Vi sinh vat bi nuét vao va
chua bén trong phagosome

Phagosome hoa mang
vGi lysosome tao thanh
phagolysosome

Cac enzyme cua lysosome
phan cat cac vatla ma
t€ bao nubt vao

Pao thai cac san pham
phan ra ra khoi té bao

Kuby Immunology 5" Ed
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* Qua trinh thwc bao:

-BC tiép can VK— biit giit va nudt vao té
bao — tui thwe bao

- Ti thwe bao tiép xic véi lyosom — hoa
mang — cac enzym phan huy VK — tui tiéu
hoa.

- San pham tiéu hoa can sé sir dung...



Bach ciu trung tinh dn vi khuan (tu ciu)




Pai thuc bao an té bao khac (hong cau ga)




e N va DPTB c6 nhitng chat diét khuan dic
biét ma enzym cua lysosom khong co:
Superoxid(0O~), Hydrogenperoxid (H,0,),
OH".

Ngoai ra lysosom co myeloperoxydase
xtic tac p/w tao ra hypoclorit - chat diét
khuan cuwc manh.



Pap ng ché tiét cytokine ciia dai thwe bao
vaachurc nang cua cac cytokine do dai thuc

Té& bao NK

bao ché tiét

g'/&‘i Vi sinh vat

'S A@
a’fg\? é,@-

TNF, IL-1,
cac chemokme

Bach cau

trung tinh
Pai thuc bao

)

Mach maL; L \\Jrr/



* K/nang diét khuan cia N va M PTB
- BC N diét 5 - 25 VK — chét.
- M PTB diét 100 VK — chét.

-Mot s0 VK (lao, hiii) c6 vé boc, enzym
cua lysosom khong tieu diét dwoc — té
bao mang mam bénh .



2.1.3. BC va qua trinh viem.

Khi mé bij ton thwong giy ra:
- Gian mach.
- Téng tinh tham mao mach.
- Dong dich ké do fibrinogen.
- TB mo bi truong lén.
- N va M dén mé viém dé diét VK.

BC chét, xac VK va mé hoai tit > mi.



2.2- BC wa acid (E)

*Pic diém: k/nang t/bao va hoa wng yéu.
*Churc nang:
- Giai phong Plasminogen — lam tan cuc
mau dong.
- Diét KST va chong di ing:



+ G/f men thuy phan dé diét KST.

+ G/f ra nhitng dang h/d cia oxy dé diét
KST.

G/f 1 loai polypeptid dé diét au trung.

Khir doc mot so chat giy viem do dudng
bao va BC ai kiém g/p ra nhu: histamin,
serotonin...

+ C6 thé thue bao dwoc phirc hop KN-KT



2.3. BC ua kiém (B)
- Khong co k/nang t/bao va di dong.
- Tiét heparin c6 t/d chong dong mau.
- Tiét histamin, serotonin, — gy ra phan
wrng di wrng.
(Do KT IgE hay giin vao BC B. Khi IgE

gap KN twong wng lam cho BC B vo' ra, g/t
ra histamin, serotonin gay shock phan vé).



2.4-BC LYMPHO VA QT MIEN DICH
Co 2 loai lympho: B va T, cung chung
nguon goc ¢ tuy xwong, nhung truéng
thanh o ngoai t/x.
2.4.1- Lympho B

1 s0 L truweéng thanh é tuy xwong — mau
— 1 s0 noi: gan, rugt thwa...— lympho B
(Bursa Fabricius ¢ chim) — mo bach huyeét.
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2.4.2- CN cua lympho B

Lym.B tiép xtic KN d/hiéu sé hoat hoa
— chuyén dang thanh lympho non — 2 loai
B:

- Lympho non chuyén dang — nguyén
twong bao — twong bao va s/xuat KT —
mau — dap ing MD dich thé. (cé 5 loai Ig.
TLPT tur 150.000 — 900.000 1a: IgM, IgG,
IgA, IgD, IgE) .

\9



-Co ché t/d ciia KT theo 2 cach:

* Tac dung truwec tiép:
- Lam ngung két— két tia KN — Trung hoa
va lam vo mang TB cua KN.

* Tac dung gian tiép :

Lam hoat hoa hé thong bo thé:

H/thong bo thé gom 20 protein khac
nhau, d/s0 1a tién chat enzym, dwoc hoat
hoa bing hai con dwong:



+Con dwong co dién:

KN-KT gan véi C1 ciia hé thong bo thé, tir
d6 gay f/w day chuyén biat dau tir C1 dwgre
h/ho4 tao ra nhiéu san pham cé tic dung:
Opsonin hoa va thuc bao.

Lam v& té bao KN, ngung két KN.

Trung hoa virus, hoa ung dong N va DTB,

hoat hoa dwong bao va BC B.
Tac dung gay viem.



+Con dwong xen keé:

- Hé thong bo thé bi hoat hoa khong qua
phirc hgp KN-KT, ma qua con dwong khac
dé hoat hoa C3.

- Tur day tao ra cac san pham nhw con
dwong co dién.

- PAay la con dwong bio vé co thé dau tién
chong VK.



* 1 s0 nguyén bao lympho sinh ra 1 loai
lympho ton tai trong mau va mé bach
huyét goi 1a B “nhé”.

- Khi KN vao co thé 1an 2 thi B “nh¢”
nay biét hoa nhanh va s/x KT rat manh dé
tieu diet KN (tiem chung).



2.4.3- Lympho T.
- Hinh thanh Ly. T:

Mot s0 Ly. > mau — tuyén ic, truéng
thanh lympho T.

Khi Ly.T gap KN twong ung > T h/hoa
—> 2 loai T

- Lym.T “nhé”: di tri & mé B/huyét...
- Lym.T hoat hoa, co 3 loai:



+ Lym.T bo tro: 3/4 tong so T, c6 vai tro
diéu hoa hé thong MD nhéo cac lymphokin
(cac interleukin)

* Cac IL ¢6 chire niang:. KT T truwéng va T
sinh TB T doc va T tran ap.

. KT T trwéng va biét hoa Ly.B thanh
twong bao de s/xuat K/ the.

. C6 t/d diéu khién ngwoc (+) T bo tro



Céc cytokine ciia mién dich
khung dac hi¢u

Koch thoch phan iwng viom (TNF, IL-1, coc
chemokine)

Hoat hoo céc té bao T giy doc NK (IL-2)
Hoat hoo coc dai thue bao (IFN-y)
Ngin ngira nhiém virus (IFN type I)



+ Lym.T gay doc .
. Truec tiép diét TB la, vi Khuan.

. T d{c tiét cac protein tao 16 trén mang
VK— bom men diét VK (T giet ca TB ung
thw va co quan ghép).

+ Lym.T tran ap: e ché T bo trgva T
gieét, no co vai tro dieu hoa miéen dich...



N

Té bao NK
Cac té bao NK gié
cac t€ bao cua tuc
chu bi nhiém cac vi
sinh vat ngi bao

Té bao NK ché tiét
ra IFN-y co tac dung
hoat hoa cac dai
thwe bao giét manh
hon cac vi sinh vat
da bi chung nuot
vao

Té bao NK

Té bao
nhiém virus

Pai thuc bao
chua cac
vi sinh vat
nudt vao

Giét cac
vi sinh vat
nuoét vao




3.Thay déi so lwong BC.
3.1- Giam BC:
BC 4 khi t/xwong 4 hodic ngirng s/x BC do cac
nguyéeén nhan khac nhau (suy tuy).
3. 2- Bénh BC (Leucemie):
La bénh T rat cao s0 lwrong BC trong mau
ngoai vi. Co hai the:
- Leucemie thé lympho la su qua san
lympho é mé b/huyét va lan khip co thé.



- Leucemie thé tuy: 1a sw qua san cac tuy
bao non trong tuy xwong va lan khap co
thé.

TB cang khong biét hoa thi leucemie
cang cap tinh



tiéu cau
1.Hinh dang, kich thwdc, s0 lwong.
- Tiéu cau 1a TB khong nhéin, hinh tron,
mau sang, ¢ tur 2 - 4 pm.
- TC duge SX & t/xwong tir cac mau tiéu
cau (Megacaryocyte).

- S0 lwgng TC mau ngoai vi 150.000 -
300.000/ mm? mau.



2. Cau truc va chirc nang

- Mang TC co chwra phosphohpld trong do
c6 yéu to TC3 gy dong mau.

- Bé mit mang TC c6 16p glycocalyx t/d can
TC dinh vao noi mac mach mau luc binh
thuong.

-Bao twong TC chwra:

.Actin, myosin va thrombosthenin co kha
nang co rut.
.C0 9 yéu to dong mau cua tieu cau



- Nhiéu enzym, Yéu to T truéng va ion
Ca™.

- Thoi gian ban huy cua TC trong mau tw
8-12 ngay.

- Tiéu cau c6 vai tro 16n trong qua trinh
cAm mau- dong mau do cac diic tinh: két

dinh, két tu va giai phong



Bai 3

Nhom mau, truyén mau
va qua trinh cam mau



1.Nhém mau va truyén mau
1.1.khai niém vé nhém mau.
TN cua Landsteiner 1900...
Trén mau cia cac ca thé, thay:
- 2 loai mau hoa déu
- C6 hién twong ngung két HC: HC bi nhin
nhuam...



- Gial thich: do co KN trén mang HC va
KT trong huyet twong chong nhau.

- Ngwoi ta tim ra nhiéu loai KN c6 trén
mang HC va phan ra cac hé thong nhém
mau, trong do co hai hé quan trong la he
ABO va Rh....



1.2- He théng nhom mau ABO
1.2.1 Cac KN:
-Trén mang HC c¢o 2 loai KN nhom mau la
A va B (ban chat 1a polysaccarid).

- KN x/hi¢n twr thoi ky bao thai, bam sinh,
di truyeén.



1.2.2- Cac Khang Thé :

- KT c6 trong huyét twong, gom:
Anti A (o), KT chong KN A
Anti B (B), KT chong KN B.

- KT x/hién sau dé, n/dd cao nhat lic 9-10

‘)
A e

tuol.



1.2.3- Cac nhom mau hé¢ ABO

- M6t nguwoi khong thé cung mang KN
va KT twong wung.

- Mt ngwoi c6 thé mang 1KN; 2 KN
hoac khong ¢0 KN nao — ¢0 4 nhom mau,
tén nhom mau goi theo tén KN co trén
mang hong cau.



* Cac nhom mau thugc h¢ ABO

Nham | Kh.ng nguy?n | Kh.,ngthO |T0I10 ng-
m.u &i VN
—

AB Avu B Kh«ng ca a
VU 3
Kh«ng ca A Caavup 43,0
vu B




Nhom A, chiara A, va A,:
- A,: chiém 80%, tinh KN manbh.
- A,: chiém 20% tinh KN yeéu.
Do d6: nhém A, dé nham nhém O.
nhém A,B dé nhim nhém B.



1.2.4-trng dung nhém mau trong truyén
mau.

- QTic co ban

+ Truyén ciing nhom.

+ Lam phan &ng chéo:
. HC cho + HTwong nhan
. HTwong cho + HC nhan



+ Piéu Kkién:
. Truyén theo so do:

. Truyén cham.

. Truyeén it, < 250ml

<

> AB



1.3- Hé thong nhém mau Rh.
1.3.1. TN cua Landsteiner va Wiener, 1940.
- Lay HC khi Macacus Rhesus — Thé nhiéu lan
-Thé sinh khang thé chong HC Kkhi .

-Lay H/thanh thé khang HC khi + mau nguoi —
85% ngung két, 15% khong ngung ket



1.3.2- KN Rh:
- Co 3 loai: C, D, E tréen mang HC.
- Chi D ¢6 tinh KN manh
- Nguwoi co KN - D la Rh™.
Nguwoi khong c6 KN — D la Rh-.

Rh* Rh-
. Nguwoi Viét: 99.92%  0,02%
. Ngwoi chiu Au:  85% 15%

Nguwoi Phi den: 100%



1.3.3- KT khang Rh:

-X/hién theo kiéu MD: khi nguoi Rh nhin
mau Rh™ sau 2 — 4 tuan sé sinh KT khang
Rh.

- Nong do KT dat toi da sau 2-4 thang va
duy tri suot doi.



1.3.4- Tai bién lién quan nhém mau Rh.
* Trong san Khoa:
- Me Rh- + Bo Rh* — con Rh*
- Rh™ mau con kich thich Me¢ sinh KT Rh

- KT Rh lam tan HC con — dé non, con vang da
tan mau, xay thai...



* Tai bién trong truyén mau:
Chu y ngwoi T/mau nhiéu lan cé tién sir thai san.
Rh* — Rh" : Binh thuwong
Rh-— Rh" : Binh thuwong
Rh* = Rh-: - Lan 1: khong tai bién
X - Lan 2: tai bién



2.QUA TRINH CAM MAU

2.1- GD thanh mach.

Khi mach ton thwong— co lai do 2 co
ché: TK va TD.

2.2- GD tiéu cau:

Do TC co nhirng dac tinh:

- Két dinh: collagen (+), Willebrand...
- Két tu...



- Hoat 1’102’1: thrombosthenin — gial phong
nhiéu chat (serotonin, adrenalin..

* Két qua — tao nut trang TC bit vét
thwong.

* Pic diém nit mau tring TC mém, dé

~

VO...
* y nghia nut TC.:..



2.3- GD dong mau.
2.3.1- Dinh nghia:
Chuyén mau tir thé 16ng — thé diic, do
bién Fibrinogen hoa tan — lwéi Fibrin...



2.3.2 Cac yéu to PM.
C6 12 y/t6 ki hiéu = chir so La Ma (y/t VI
khong co):
- Y/t I: Fibrinogen.
- Y/t 11: Prothrombin.
-Y/t I11: Thromboplastin mo.
-Y/tIV: Ca™
- Y/t V: Proaccelerin- y/t 6n dinh.
- Y/t VII: Proconvertin - y/t khong 6n dinh.



- Y/t VIII: chong bénh wa chiay mau A.
-Y/t IX: chong bénh wa chiy mau B.

- Y/t X: y/t Stuart- Prower.

- Y/t XI: y/t tien Thromboplastin h/twong.
- Y/t XII: y/t Hagerman.

- Y/t XIII: y/t 6n dinh Fibrin



2.3.3- Cac giai doan cua qua trinh dong
mau:
3 giai doan:
- GD tao firc hop men Prothrombinase.
- GD thanh lap Thrombin.
- GD thanh lap Fibrin.

* GD thanh 1ap f/h men Prothrombinase theo 2
co cheé :



C- chOngo'i sinh:
TC t/th- 7ng

1
/VII Phospholipid m«

1| Vv
- l } *— Thrombin
Vil V, Ca**

¢ |
W BELIVE O

}
Prothrombinase




Co cheé noi sinh

M3du bi chan thuong
hoac ti&p xiic v&i collagen

phospholipit 1i€n cdu

A4

4 «—thrombin
X —>1X, Y

VIII Ca™**
thronbind

VIIL,

l - R ES

X » prothombinase




* GD thanh lap Thrombin

Prothrombinase

Prothrombin Thrombin

|

C a++




* GD thanh lap Fibrin:

Thrombin

Fibrinogen Fibrin

C a++



2.4- GD co va tan cuc mau dong.

*Co cuc mau dong:

- sau 30 phut dén 3 gio va tiét ra huyét
thanh.

- y nghia:

*Tan cuc mau dong:

- # sau 36 gio

-y nghia cua tan cuc mau dong.



2.5- Cac chat chong dong sir dung trong
LS:

- Sw tron lang

- Heparin: UC thrombin

- Antithrombin: UC thrombin

- Dicoumarin: canh tranh Vitamin K...



- Nhﬁ’ng’ch?it lam giam Ca™ trongqm{lu,
dung chong dong mau ngoal co theé:

. oxalat Kali

. Citrat Natri

. NaCl nong d¢ cao



hét



