(I.) Red blood cell count. Estimation of haemoglobin
concentration. Calculated parameters of red blood cells
(I.) Estimation of blood group by slide method

Physiology | — practicals



Red Blood Cell (RBC) — erytrocyte

* Anucleated cell, the most abundant blood cell
e Shape:

* Biconcave disc
* surface increased by 30%
* spectrin
* deformation inside the capillaries
* Functions:
* Transport of oxygen (haemoglobin)
* Role in acidobasic balance and CO, transport

* Size:
* Normocyte: 7.5 um
* Microcyte: £7 um
* Macrocyte: 29 um
 Megalocyte: 220 um



Reticulocyte

* Immature RBC
* In peripheral blood: 1% + 0.5% of RBC

* reticulocytosis: increased ratio of reticulocytes in peripheral blood

* No nucleus, but residues of membrane organelles in cytoplasm
(substantia granulo-filamentosa)

e Within 48 hrs. maturation to RBC
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Alteration of shape: poicylocytosis
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Anisocytosis: varying size of RBCs
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RBC count

 Number of RBC
e Men: 4.3-5.3 * 1012/ |
* Women: 3.8-4.8 * 1012/ |
* Newborns: 4.4-7.0 *1012 /|

* Intersexual differences:
* Men: testosteron (male sex hormone) stimulates releasing of erythropoetin
* Women in fertile period: relative erythrocytopenia due to menstruation



Alterations of RBC count

 polyglobulia — increased number of RBCs

e erythrocytopaenia — decreased number of RBCs
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Estimation of RBC count

e Automatic methods

* Classical method: Burker’s chamber + Hayem’s solution



Haematocrit
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L plazma

buffy coat
* Volume percentage of blood cells in blood sample (erythrocyte aytrocyty
volume fraction)

e Centrifugation of anti-coagulated blood
* Plasma

e Buffy coat
 RBC

* Hct (hematocrit)
* Men: 42-52%
* Women: 37-47%



Hemoglobin

CH,
| w
CH ,C. CH,
. . ﬂ\“ 2 B\\{:H—CH
 Hemoglobin concentration (HGB) e ] o | T
=N e
s o *,
* Men: 140-180 g/I U
o, Al i
N | W
 Women: 120-160 g/I J\ \
H3C- \‘:‘ 1 Cf.,.l’ CH:.I
* Newborns: 160-240 g/I \YA WAV
CH, H| CH,
| |
t|:|—|2 i CH,
COOH I COOH
A P ‘.\\._ :_,.-""
| | Polypepitide
C|' C| {hemoglobin chain—c or B)
I. 2 succinyl-CoA + 2 glycing ———— HC CH
\\Nz//
Il. 4 pyrrole —= protoporphyrin 1X H
lll. protoporphyrin X + Fe*+ — heme {pyrrole) R
V. heme + polypeptide ——- hemoglobin chain (cx or f) Basic structure of the hemoglobin molecule, showing one of the
V. 2o chains + 2 B chains —= hemoglobin A four heme chains that bind together to form the hemaoglobin

Figure 32-5 molecule.

Formation of hemoglobin.



Estimation of HGB

* Spectrophotometric method:

* lysis of RBC by transforming solution + stabilisation of haemoglobin
(Hb-cyanide)

* Measurement of light absorption



Haemoglobin - derivatives

* Oxyhaemoglobin — haemoglobin + O,
e Carboxyhaemoglobin — haemoglobin + CO
* Carbaminohaemoglobin — haemoglobin + CO,

* Methemoglobin = haemiglobin with oxidized Fe (Fe3*)



Calculated parameters of RBCs

* Average volume of RBC (MCV, mean corpuscular volume)
* MCV = HCT/RBC (hematocrit/ red blood count) = 80-95 fl

* Average weight of Hb in RBC (MCH, mean corpuscular hemoglobin)
* MCH = HGB/RBC (haemoglobin/ red blood count) = 28-32 pg

* Average concentration of Hb in RBC (MCHC, mean corpuscular
hemoglobin concentration)
* MCHC = HGB/HCT (hemoglobin/ hematokrit) = 310-360 g/

* Red cell distribution width (RDW) = 11,5-14,5%

* Variation of RBCs size
 NRDW - anisocytosis



Calculated parameters of RBCs

HCT

MCV = HCT/RBC MCHC = HGB/HCT

rRBC -—m——————— HGB

MCH = HGB/RBC



Anaemia
 Decreased concentration of Hb in blood

* Symptoms
* Pale mucose membrane
* Fatigue
e Tachycardia
* Dyspnoe



Sideropenic anaemia

 Deficiency of Fe?* - decreased production of RBCs—> hypoxia
stimulates releasing of erythropoietin = increased production of

RBCs with lack of Hb

* Microcytic hypochromic anaemia



Pernicious anaemia

* Deficiency of B,, of folic acid

* Macrocytic, hyperchromic anaemia



Krevni skupiny

* Ery na svém povrchu nesou ruzné antigeny, podle kterych
je deélime do krevnich skupin. Tyto krevni znaky se déedi a

jsou neménné béhem celého zivota

* Napf. systémy: ABO, Rh, MNs (prukaz otcovstvi), Kell, Lewis



ABO systém

* Aglutinogeny — glykoproteiny:
* 0 - pouze struktura H, alela ii, 33%
A — na strukturu H navazany N-acetylgalaktosamin, alely AA, Ai, 45%
B — na strukturu H navazana galaktoza, alely BB, Bi, 16%
AB — nese antigeny A + B, alela AB, 6%
Nevyskytuji se jen na erytrocytech.

e Aglutininy — protilatky IgM:
* 0—anti-A + anti-B
* A—anti-B
* B—anti-A
e AB—nema

* Jejich tvorba je zahajena po prijmu potravy a probiha po cely zivot. Nemohou
prochdazet placentarni bariérou (kde je prenasec pouze pro IgG).



ABO systém
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ABO systém: dedicnost

e Alely: A, B, i

* A a B se dédi kodominantnég, projevi se obé alely

e alelaije vUci nim recesivni



Urceni krevnich skupin sklickovou metodou

* Sklickova metoda — na podlozni sklicko kapneme krev a standardni
séra skupiny A, B a 0. Dle aglutinace urc¢ime krevni skupinu.

Serum Serum Serum
A anti-A anti-B anti-AB

B




Rh faktor

* Objeven u opice Makak rhesus
* Antigeny C,c,D,d,E,e

* Je-li pfitomno D - Rh*, dominantni
* Rh™jsou recesivni homozygoti

* Protilatky IgG se tvori az po setkani a antigenem D
* Prochazeji placentou

* Moznost imunizace:
* Transfuze inkompatibilni krve

* Delivery (miscarrige, abortion) Rh* child Rh- mother, u dalSiho téhotenstvi mlze nastat
fetalni erytroblastdoza — dochazi k prostupu anti-Rh protilatek placentou a k hemolyze
fetalnich erytroblastli—> hydrops fetalis

* Prevence: podani anti-Rh séra matce do 2 hodin po porodu
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