(9/09) 6: Blood Cells & Hematopoesis

Monday, September 13, 2044
03 PRd
Topics:
Bloodsmears
Cellsinblood
#* Redbloodcells
= White blood cells{leukooytes)
Hematapaiesis (Epo, G-C5F)
» Erythropoissis
¢  Granulocytopoiesis
* |lymphooytes are coveradin Imimunodogy)

Learning Objectives:
Listthe types afcellsthat are found in the blood stream, and explain the major roles these cells normally play.

Identify all cell types ina blood smearstained with hematoxylin and eosin { HEE].

Describe the prod uction of new red blood cells, the regulation of this praduction, and the commonly measured laboratory valuesthat provideinsightintoa
patient’s red blood oz |l praduction.

List biologicals that are awailable comme reially and that can be used ta stimulate selectportions of hematopoiesis. Desoribe the comman effects of these
harmanes.

RBL - ERYTH
WEC - LEUK

Composition of Blood after Centrifugation:
- Plasma

- Buffy Coat [WEC & Platel=ts] '
-RBC

BLOOD SMEAR - 1. Smear, 2. Dry, 3. 5tain, 4. Coverslip

H&E 5tmin:
-HEMATOXYLIM {nudei of WEL) & E0ZIN [binds to hemoglobin on REC) . -~
- HEMDGLOBIM - transparts O: L Me
- PLATELETS (Pl) - play role in coagulation; formed in bone marrow . jd} : '
Formation of Platelets in Bone Marmow: P
- MEGAKARYOCYTE (Me) - bone marrow cell inside blood vessel; large nudeus SW &
- CYTOPLASMKIC EXTENSION (WP - extensions of Me outside blood vessel that pinch off toform platelets ™ T g
- LELIKDCYTES [WEBC]) - hawe nudei; use blaod ta move fraom bone marrow ta tissues; attack foreign matieral
- LYMPHOCYTES: [nucleus fills up mostafcell)
- B CELLS
-T CELLS
- MION OCYTES - migrate from blood to tissues: phagaoytasis of debris, digestin lysosomes, & present AztoT-Cells; {dented nudeus |2 lobes))
... become MACROPHAGES {long-lived, adaptive immune response)
- SPLENIC MACRDPHAGES - insple=n “

-ALVEOLAR MACRDPHAGES - in slveali
- EUPFFER CELLS -im liver
- OSTECQCLASTS - in bone

... b= oo DEN DRITIC CELLS

- Granulocytes: | ssgmented nudeus)
- NEUTROPHILS - secrete enzymes degprading bacterial cell walls/prateins; phagooytosis of opsonized bacten a; killin wanety of ways (RO5); [ infection fpus]
[polymarphorudear [PRAN), 3-4 labes, barely show granules be neutral to easing :
- EQOSINDPHILS - secrete wesicles containing MEBP {2 lobes, shows granules be picks up =asin); [allergicreactions]
- MAIDR BASIC PROTEIN [MEP) - kiss parasites, activate s neutraphils, basaphils, & macrophages:
- BASDPHILS - we sicles pick up hematoxylin;: granules coantain histammne & heparin [ 2 lobes) m

LEUKEMIA - overproduction of WEC '

Summiary of Photos:
Erythrocyte

leukooytes  Lymphocyte ‘
e |

Granulocyte Neutrophil '¢/

Eozinaphil m

Basophil '

HEMATOPOESIS - farmed in RED bone mamaw [trunk, proximal limbs)
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- RBC =200 billion/day
- WEC = 100 killion/day
- Pl = 100 billion/day

Production canincrease 10xin peak demand
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HEMATOPODIETIC STEM CELLS {H5C] - look like lymphocytes, move around body; | 1/10,000cellsin RED bane marrow); divide SLOWLY
- LY MIPHOID:
- Lymphaoytes [B-Cells/T-Cells]
- MYELOID-:
- Megakanyacyte & Erythroid:
- F
- RBL
- Granulocytes & Meorophage:
- Meutrophils/Easnaphils/Basophils
- Monocytes

- CD34 - surface protein on guter membrane of H3C; allows for labeling with Abs to sort H3Cs (for transplantation/research)
HS5C » Me & Enythroid Progenitor » Proerythroblasts = Palychromatophilic Erpthroblasts » RBL

THROMBOPOETIN (Tpa) - proteinthat stimulates production of platelets {no current Tpowithouttoo many side effects)
ERYTHROPDETIN (Ep] - protein that stimul ates prod uction of RBC= in earlier stages

G-C5F (FIGRASTIM) - protein that stimulates Neutrophil production (infection] & H5Cs release inta blood

GM-CEF - protein that stimulates myeloid progeny {no [ongerussd)

ERY THROPOIESES:
- Proe rythroblast Epa
- Palychromatophilic Ergthroblasts % 7 days Epa
. | | “RBCs start out with nucleus, butitis later=jected®
- Reticulooyte | Mermow) Fe
- Reticulacyte | Blood] 1day F=
-RBC 120 days | Fe
Production of Epo:

*in the presence of 02, HIF-3 is hydroxylated and degraded
¥in the absence of 02, HIF-aenters nudeus & trigzers transcription of Epo

::I-r::-g radaton in
proleasomes

Production of Neurophils:
- BANDCELL -immature neutrophils

Main Points:

- Blood Smears: mostly RBC, some platelets, some WBC

-WBC: lymphacgytes (B/T]. monocytes, granulocytes [neutrophils, eosinophils, basaphils)

- G-CsF: stimulates Neutrophil production & HSC releassinto blood

-BAND CELLS: immaturs ne utrophils

- Epo: secreted by kidneys depending on O2; stimulates REC

- RETICULOCYTES - released by bone marrow into blood; eardy stage of RBLCs; no nucleus, still syntheszes Hb
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Samiple Questions:

5. The arow in the photograph points. io
which of the folowing?
6. Meutropnl

r e 0 E
@

B Which are al th Tolloweng hormones is
often injrcied into patents who have oo few
red bicod oalls dus io chronic kidnay dialysis?

1. Bascgri
2., Eosinophi
3. Erfihrocyte
S| Lymphocyie
3. Monocyis

@1, Ervinropoetin
2. G-CSF
3. GM-CSF

& Thrombopometn

2. in an HAE siained blood srmear, a oedl
st eary bilos granules The ruclous is
hard (o sea, This call s most Bealy alnk .

1. Bcea

2. Basophil
3. Ensnophi
4. Eryewncyte
5-i|i:r|-|:|-|:'rte
B. Nautrognd
7. Pateiol

B. T-call

!

.

1 &. The caroon depicts which of the following?

| 90, Which ona of the fallowing calla in the

bt rreToe £aN g iBe 10 B rFeocyEs,

mapalarpocyles, manocybes, Haulrophis,

hascphils, And RCsincphils™

1. Graruocyss and macophage progeritor
il

2. Magakaryocyin and enyihnaid progeniior
odl

3 Mysloud progenitor cal

3. Tha carloon depicts which of b
Tollowing?

1. B-cal

T Which one of the falowing harmanes
physaiogicaly strmulates the production of
platalats?

1. Ersthrapoietin
2. GLSF
3. GM-CSF

+d, Thrombapciatin

d. & ol i an HAE -siained biood swaar has & nociedrs
of 3n mmegular Shape. maech s 3 teibly misshapen
COORM. [Toms cally e ey SancEn B yoang B w0
e 8 oep-iming mletos ey TP Dol & &0 ..

1. Becal
2. Mascphi

3 B

. & rscombirant form ol which ons of the
inloraing cin be injecisd info 5 palent |oincresss
ihe ramber of nevrophils n the biood?

1. Erythropoietin
» 2, G-CSF
3. Thrombopostin

4. vHL (von-Hipped-
Linciau Factor]
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