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\erythropoitein in the blood.

/-At the end of this lecture you should be able to: \

Describe Cellular and non-cellular components of blood.
Recognize functions of blood.

Define Erythropoiesis; leucopoiesis, thrombopoiesis.
Recognize sites of RBC formation at different
developmental age.

Describe different stages of RBC differenation.

Describe features of RBC maturation.

Describe regulation of RBC production and erythropoietin
hormone secretion in response to hypoxia.

Recognize clinical conditions associated with high level of

Contact us : Physiology435@gmail.com




Red Blood cells

45% of whole
blood

(J )
I I
Buffy Coat Plasma
1% 55%
Platelets

White Blood

cells

The hematocrit is the proportion, by volume, of the blood

that consists of red blood cells.

The hematocrit (HCT) is expressed as a percentage of the
volume of whole blood that is made up of red blood cells.This
measurement depends on the number of red blood cells.

Hematocrit is also called packed-cell volume (PCV).
For better understanding see :

Videol & Video?2 & Video3

/Note: the hematocrit differs from\

males to females. Males have more
blood cells because females lose
every month half a letter from
blood.
“ Hematocrit is from
38% to 46% in females,
42% to 54% in males.

K * Buffy coat is a hazy layer /

Contact us : Physiology435@gmail.com


http://www.medicinenet.com/complete_blood_count/article.htm
http://www.medicinenet.com/complete_blood_count/article.htm
https://www.youtube.com/watch?v=DaRA8XiuUvY
https://www.youtube.com/watch?v=DaRA8XiuUvY
https://www.youtube.com/watch?v=DaRA8XiuUvY
https://www.youtube.com/watch?v=QCnfdaJm0YI
https://www.youtube.com/watch?v=QCnfdaJm0YI
https://www.youtube.com/watch?v=YgyxSEGaIps
https://www.youtube.com/watch?v=YgyxSEGaIps
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PLA o
Sample TELETS .»;g;,:ﬁ .«@’\ &
of FORMED =
whole i ELEMENTS
blood

Platelets

99.9% |

Red blood cells

consists

RED BLOOD CELLS
@
elements |

(37-54%) i um ¥
(c)

- %
er

-

Basophils Lymphocytes

« Note: : red blood cells are in millions while white blood cells are in thousands
« red blood cells and platelets do not have nucleus. White blood cells have nucleus.

« The reason that the RBC don't have nucleus is to do its function efficiently

Contact us : Physiology435@gmail.com
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Blood composition

Cellular components Plasma
45% 55%
Red blood cell - Founds in “ ECF “

‘“ Erythrocytes

White blood cells
‘“ Leucocytes”

- 98% water + ions + plasma
proteins
(Albumin, globulin, Fibrinogen).

- Same ionic composition as
interstitial fluid.

Platelets
“Thrombocytes”

Note: erytho = red , leuco = white
- plasma has more protein than the interstitial fluid

Contact us : Physiology435@gmail.com
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EAM 35 Function of blood

-

P .

\

( Transport

) ==  White Blood Cells,Antibodies
Blood

functions
Regulation of body

temperature, ECF pH
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Blood Yolume

45% is packed cells volume (PCV).
» 5 liter in adult

55% is plasma volume.

Blood percentage higher in male more than female

‘“ to compare between two person they should have the same size + age “

When you leave a blood sample for a period of time,
the REC will be separated from the plasma ¢so the

REC becomes in the bottom of the tube .
and the plasma at the top of the tube ..

in red color “

in yellow color ¢

e

Packed cell

volume, or< |

hematocrit

(

\ Plasma = 55% of whole blood

Platelets
“Buffy coat”

<1%

White blood cells

. Red blood cells =

(" 45% of whole blood

Contact us : Physiology435@gmail.com
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DR 'Z'éog" Blood cells formation

* Formation of REC
(erythrocytes)

Erythropoiesis

-----

 Formation of
WBC (leucocytes)

Leucopoiesis

* Formation of
Thrombopoiesis platelets
(thrombocytes)

Contact us : Physiology435@gmail.com Poiesis = gial




Red blood cells (RBC)

Function

Shape and size

1 Buffer } / \

i X - Flat Biconcave Disc.
€O, transport - Non-nucleated.
— | = Diameter 7-8 pmx2.5pumxI| pm.
- Flexible. Surface view
_\ O, transport J - Average volume 90-95 pm3
- Number = 4.7 - 5 x10° '
- Hb = 14-16 g/dl in the blood
( Hb = Hemoglobin ) Sectioned view

Contact us : Physiology435@gmail.com
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P According to size : = -

oo re% s QO&Q‘OK | ' o 9::0 [ @Qaégc

o, 0% %, 9,288 @ oo 93‘3 NP
6% @ © Be?. 00 B0 S
. 0© o, ®o 0;:3 (1 30 q
Pood® o9 oo (X

Microcytes Normocytes

( small sized RBCs) ( Normal sized RBCs)

.00 00 &0 0099
Hyperchromia Normochromia
D - ( Darker due increased Hb) (Normal colored RBCs) a

Macrocytes -
( Large sized RBCs) Hypochromia

— — = (paler due decreased Hb) —

Lid FLadly 4 a5l Hb = hemoglobin / paler = cald

Contact us : Physiology435@gmail.com



RBCs Size, Color, Indices

They are determined by measuring the indices:

Mean corpuscular Volume :

“The average red blood cell size” Microcytic Macrocytic Microcytic hyperchromic
Hypochromic Anemia | Normochromic Anemia | Anemia

(MCV=78 to 94 fl or 83 Cubic um)

Mean corpuscular hemoglobin : O o . V

“The amount of hemoglobin per red blood cell” Ppusiocites  Bisklotell

(MCH= 27 — 32 picogl"am) MCHC: <32 g/dL MCHC: 32-36 g/dL MCHC: >36 g/dL

Small sized RBCs with a Big sized RBCs with a Small sized RBCs with
Mean corpuscular hemoglobin concentration . large centrz.al pallor with normal cen.tral pallor but abnorma!/W|thout central
) ) ] concentration of concentration of pallor = increased
“The amount of hemoglobin relative to the size of the cell or hemoglobin decreased>  hemoglobin remains= hemoglobin concentration
hemoglobin concentration per red blood cell” Hence reduced MCHC Hence MCHC is normal - hence increased MCHC
(MCHC= 30 - 36 gm/dI)
hib Lol Jgaad)

More explanation : Vedio

Contact us : Physiology435@gmail.com


https://www.youtube.com/watch?v=MKc41zp1qRg

Production of RBC

* nucleated RBCs are
formed in yolk sac .

the nucleus

) is needed for division then it’s disappear “

After birth
Bone marrow
of flat bone

continue to
produce RBC

* RBCs are mainly formed in

3 stages Middle liver & spleen & lymph nodes

happened

Shaft of long In-utero months }

bone stop to 3-6

produce RBC O

€ at puberty
while

epiphysis * RBCs are formed in bone

continued

marrow of all bones

Contact us : Physiology435@gmail.com



»  (DPermeability:

Semipermeable membrane, gas and urea freely passing through.

» (2)Plasticity: depends on:
1) surface area-cubage ratio 2) viscosity of Hb. ‘42 g3

3) membrane elasticity and viscosity.

»  (3)Osmotic fragility:

Changes in RBC put into lower osmotic salty solution. Osmotic fragility of aged RBC is
large and easily results in rupture (hemolysis and ghost cell).

Isosmotic solution : e.g. 0.85% NaCl & 1.4% NaHCO3 , 5% glucose.
Isotonic solution : e.g. 0.85% NaCl.

»  (@)Suspension stability:
it can be described by erythrocyte sedimentation rate (ESR) il Jaza

which is RBC descending distance per hour and suspension stability is inverse proportion
to ESR.

Normal value : male : 0~15 mm/h | female : 0~20 mm/h.

Contact us : Physiology435@gmail.com



Yolk sac

O
(\M,{\
Amnion
Umbilical cord

C Vitelline duct | | Allantois

//
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yellow marrow
conversion begins centrally

red marrow and extends periperally and axially

Infant Childhood Adolescent Adult

<1 year 1-10 years 10-20 years >25 years

Note: Children need RBC more than adults for their growth

Production of RBC after birth

Contact us : Physiology435@gmail.com



Cellularity (per cent)

0 5101520 30 40 50 60 70
Age in years

Production of RBCs in our life

Contact us : Physiology435@gmail.com
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.

Multipotential hematopoietic
stem cell
(Hemocytaoblast)

|
0

Common myeloid
progenitor

|
I

* Erythrocvte Mast cell ‘

Myel blast

|
o

Common lymphoid
progenitor

Small lymphocyte

P bosall 5 siaal 7 4

All blood cells are formed
from ( stem cells) > stem cell
has two paths :

- One path is called

“ myeloid * = that form
( RBCs ) + ( some type of
WBCs ) + ( Platelets ) +

( mast cell )

/ \ Natural killer cell
(Large granular lymphocyte)

B lymphocyte T lymphocyte

' l | | .
Megakaryocyte . @ @ | - The other path is called
€€ H €€ -
el Neuropnl Eosnophl S0 8 lymphoid that formed

Y0 l (IYI Y lphocyte ) “another type of WBC”
Y Plasma cell
Thrombocytes f,

Macrophage

A\

Note: stem cells can differentiate into a lot of different cells.
- myeloblast gives white blood cells

Contact us : Physiology435@gmail.com



PHYSIOLOGY Genesis (Production) of RBC
EAMA35

. .——> Erythrocytes
ko boiog. (ko Torming > All blood cell are formed from
unit-blast unit-erythrocytes ° ° ° °
) e Wi Pluripotential hematopoietic

/ (geu_!rophlls) R p
St \ Basopnis) stem cells = commiitted cells :

PHSC CFU-S . CFU-GM M°"*°Cytes
(Pluripotent (Colony forming (Colony forming unit- .
hematopoietic unit-spleen) granulocytes,monocytes)  Macrophages = CO mm Itt&d Stem Cel IS fO r RB C
stem cell)

Megakaryocytes H
‘—— I = Committed stem cells for WBC

CFU-M Platelets
(Colony forming unit-

megakaryocytes) » Growth of different stem cells

| S are controlled by different
— growth factors.
G (Lympholl-dsgtem cell) — T

Pluripotential hematopoietic stem cells : the cells that give
rise to all the other blood cells.

Contact us : Physiology435@gmail.com



PHYSIOLOGY : . L.
TEAM 35 Stages of differentiation of RBC

= Stages of RBC development :

Committed stem
C cells

GENESIS OF RBC

Proerythroblast
B hil >
s C Basophil erythroblast

Polychromatophil $ L J
erythroblast & )
Orthochromatic ( é - Orthochromatic
erythfblast \_// erythroblast
Reticulocyte (:ﬁ R eﬂCU| )

ot SO

Note: RBC goes into stages to get its concave structure
reticulocyte is the stage where the cell loses its nucleus and is covered by a net.

Contact us : Physiology435@gmail.com



Erythropoiesis

RBCs development is characterize by :

Decrease in cell
size

¥

Disappearance
of nucleus

¥

Appearance of

hemoglobin
(Hb)

In cases of rapid
RBC production :
Reticulocytes

increase in the ¢
circulation.

Contact us : Physiology435@gmail.com



Erythropoiesis

» Erythropoiesis is stimulated by
(Erythropoietin ) which is:
Hemorrhage hormone produced by the kidney in

“bleeding”

response to Hypoxia

Low RBC Prolong

count s heart
(Anemia) HYPOXIa failure

(low oxygen in
the blood)
caused by

High Lung
altitude disease

Contact us : Physiology435@gmail.com
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Hemopoietic stem cells

Kidney

Sa

Ervthropoietin

Iy

Decreases

. — — —— ———

4 Tissue oxygenation

e +
Proerythroblasts

\

Red blood cells

¥

A

Decrease
i

i
Factors that decrease

oxygenation
(1. Low blood volume)
(2. Anemia)
(3. Low hemogliobin)
(4. Poor blood flow)
(5. Pulmonary disease)

Tissue oxygenation and RBC formation

b 22

Contact us :

Physiology435@gmail.com



Erythropoietin “ a hormone “

Glycoprotein

Conditions like:

Stimulate the

90% from renal | - 7 rowth of early
cortex 10% liver &
stem cells
- Anemia.
\_ / \ 7

- High altitude.
- Heart failure.
- Lung Disease.

Does not affect Can be

maturation Erythropoietin measured in - o
process plasma & urine Result in High erythropoietin

levels and polycythemia

Erythropoietin is a protein control the early stages of
( red blood cells synthesis ), but not the meddle or last stages.

Contact us : Physiology435@gmail.com
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Erythropoietin

carrying capacity Developing

erythrocytes
in red bone
marrow

( Reduced oxygen-

Relieves

Increased oxygen-
carrying capacity

Erythrocytes

Healthy kidneys produce a hormone called erythropoietin and prompts the bone marrow to make red
blood cells, which then carry oxygen throughout the body.

Contact us : Physiology435@gmail.com
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Lack nuclei and

Have nucleus and

according to types |

mitochondria mitochondria St
Flattened Braiar andinon: Irregularly shaped
biconcave disc granuiar (amoeboid*)
(amoeboid*) \
Diameter: 7-8um lefe.r 0 SIZ€S Diameter : 2-3um
according to types
Diapedesis can
Flexible “slip between "
capillary wall
120 days Differ in life span 5-10 days

Has irregular
shape and
usually move
freely in
blood

Contact us : Physiology435@gmail.com



Summar

Erythrocytes

1% buffy coat _-

Platelets WBCs

. .
s A
> ==

Role of the kidneys in RBC

formation

45% RBCs

Thrombocytes  Leucocytes ) e
x ? J Chae?

02, CO2, rtrinnt,

Mind Map

Regulation of bedy
temperature, ECF pH

<+ Transport

<+ Homeostasis

<+ Protecting against infection

%+ Blood clotting prevent
blood loss

=

98% water + ions + plasma proteins
e.g. (Albumin, globulin, Fibrinogen)

‘White Blcod
Cells, Antibodig

Tosue oxyRenation
and RBL formation

Regulation of
RBC production

R ~ Shape & size ~ VP Sy __ Stages of
Flat Biconcave Disc et Svsexancatin of
L = of RBC RBC
Non-nucleated
Diameter 7-8 mm x 2.5 mm, 3. mm In-utero  After Birth e
Flexible | : @ v actent
Number = 4.7 to 5 x10° | Early few weeks g, 00 marrow of < -
2 _— 5 ‘ of embryo flot bone continue 2}
L \ nucleataed RBCs to produce BEC 3 v
( are formed in into oduit life E | e ks To
Middle trimester ~ Yolksoc § \""
mainly in hver & -
spleen & lymph Shaft of long bone e
Last months R&Cs  nodes stop to produce RBC '
are formed in at puberty while
bone marrow cf epiphysis continued
all bones

rgetec)

&3 Parcdocyts
‘.) I b, e
‘

Blood

Erytheacyte

matoe SO0

NOte N use this mind map for revision not studying cuz not all the info included !
o

Contact us : Physiology435@gmail.com
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Blood physiology 2

[ Very important

O Extra information
B Terms

[V il I 5y gud]( Gramad S8 a8l B3 )
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ﬁ' the end of this lecture you should be able to:

- Describe essential elements needed for RBC formation.

- Describe the process of Vit Bl2 absorption and its malabsorption.
- Recognize hemoglobin structure and its functions.
- Discuss iron metabolism (absorption, storage and transport).

- Describe the fate of old RBC.

- Describe anemia and its causes.

!‘ecognize causes of polycythemia. /

Contact us : Physiology435@gmail.com



PHYSIOLOGY Essential elements for RBCs
formation and Maturation:

EAMA3BS

. ° ¥ . Formation of globin in
Amino acids: e

Formation of
hemoglobin

Vit Bl2 and Folic acid

Synthesis of nucleoprotein
Other :Vit B6,
Riboflavin,
nicotinic acid,
biotin, Vit C,Vit E Androgens, Thyroid,
cortisol & growth
hormones

Copper, Cobalt, zinc,
manganese

sever protein deficiency
== Anemia

Deficiency .., Anemia

Deficiency == Anemia

Deficiencies of any one
results in Anemia

Contact us : Physiology435@gmail.com



PHYSIOLOGY o o o o
TEAMA 35 Vitamin Bl2 & Folic acid
4 a\
meat, milk, liver, fat, Important for DNA
green vegetables. synthesis and final
Dietary Important maturation of RBC.
S resources: for : Y,

Note: macrocytic :
the cell becomes
big and it won't

Deficiency o
vige.

leads to:

Failure of nuclear

maturation &
division

Contact us

Abnormally large
& oval shape RBC

Macrocytic
(megaloblastic)
anemia

reduced RBC
count & Hb

Short life
span

: Physiology435@gmail.com
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HYSIOLOGY I
EANg 3 e Types of anemia

» Depends on the shape of the RBCs :

The RBCs are
large in size

The RBCs are
small in size

There’s another type called : Sickle anemia
Which the shape of RBCs change to a sickle ddaiall aall LA

Contact us : Physiology435@gmail.com



microcytic

%500¢ 55 Nermal RBCs are Hyper
020 0200 ¢ t-R.BCs J — smaller than — segmented
normal neutrophil
- J - J
( ) ( RBCs are larger )
Have an than normal
. . — increased zone — RBCs are almost
- There is also increased of central pallor as large as the
anisocytosis (variation in q L ) . lymphocyte.
size) and poikilocytosis _
(variation in shape). 4 R 4 R
('I'lYI-':‘OChVIOLT_"F There are
T €ss hemogiobin In T
each RBC) fewer RBCs
- J - J

Contact us : Physiology435@gmail.com
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TEAMA 35S Malabsorption of Vit.bl2

Deficiency
Pernicious . arise from
Anemia VB2 absorption (Causes of
needs intrinsic deficiencies):
factor secreted by Inadequate
parietal cells of intake

stomach
daral) jlaa LA

| stomach

VB2 + intrinsic A p b )
factor is absorbed N oor absorption
in the due to Intestinal

: disease
terminal lleum.

sigmeld colon

Pernicious Anemiaina video

Mal-absorption :
wabaia¥) & JIA i & gu

Contact us : Physiology435@gmail.com



https://www.youtube.com/watch?v=SP7MCBGyYfQ

Iron lron

metabolism Absorption
(Fe) (Fe)
total iron in the body = 4-5 g Iron inffood (T:lost.ly irl: ?;(idized
orm (Ferric , F*
Iron is needed for "

65% hemoglobin the synthesis of

Better absorbed in reduced

i hemoglobin, form (Ferrous , F*?)
myoglobin
5% other hems cytochrome oxidase, >

peroxidase &

a

Iron in stomach is reduced by

catalase. astric acid,Vitamin C.
1% bound to transferrin & ’
(betaglobulin) in blood i
15-30% stored iron in the form of Rate of iron absorption depend
ferritin in the liver, spleen and bone on the amount of iron stored

marrow

Contact us : Physiology435@gmail.com



Transport and storage of iron

" lron is transport in plasma in the form of
Transferrin (apotransferrin + iron)

=* lron is stored in two forms:

- Ferritin (apoferritin + iron)
- Hemosiderin (insoluble complex molecule,in liver,
spleen, bone marrow)

= Daily loss of iron is 0.6 mg in male & |.3 mg/day in
females

Transferrin in a video

Contact us : Physiology435@gmail.com


https://www.youtube.com/watch?v=IVkOFEEfd0A
https://www.youtube.com/watch?v=IVkOFEEfd0A

Destruction of RBC

RBC life span in circulation = 120 days

Metabolic active cells

Old cell has a fragile cell membrane, cell will
rupture as it passes in narrow capillaries and

spleen -Polypeptide —amino
acids
Released Hb is taken up by macrophages in (protignpf?_l f=e:rtict>irnage)
liver, spleen & bone marrow: _Haem (Porphyria)—

bilirubin — secreted

by the liver into bile.

[excess destruction of
RBC Jaundice]

Hb is broken into its component:

Contact us : Physiology435@gmail.com



» Definition:
o Decrease number of RBC.
o Decrease Hb (Hemoglobin).

» Symptoms:

o Tired , Fatigue , short of
breath and heart failure.

f

Normal Amount
of red blood cells

Anemic Amount
of red blood cells

Contact us : Physiology435@gmail.com




Blood Loss

= Acute : = accident
(RBC return to normal 3-6 w)

= Chronic: = microcytic
hypochromic anemia (ulcer,
worms)

Decrease RBC production

Nutritional causes :
- lron : ™ microcytic
Hypochromic anemia

- Vit B12 & Folic acid :
= megaloblastic anemia .

Bone marrow failure :
destruction by cancer,
radiation, drugs Aplastic
anemia.

Hemolytic
(Excessive destruction)

Abnormal cells or Hb :
|. Spherocytosis

2.sickle cells

Incompatible blood
transfusion.

Erythroblastosis fetalis

Contact us : Physiology435@gmail.com



Polycythemia

Result Types

\/ \_,/ l. Primary :

( Polycythemia Rubra
Vera - PRV ):

I n C re q se d uncontrolled RBC
n U m ber Production. video
Of R BCS 2. Secondary :

to hypoxia : high
altitude(physiological),
chronic respiratory or
cardiac disease

video

Note: primary: unknown reason

- Polycythemia : increase in RBCS , while Anemia is decreased in RBCs

Contact us : Physiology435@gmail.com


https://www.youtube.com/watch?v=tuYwvFvsmSY
https://www.youtube.com/watch?v=jvatjx4ag4w

PHYSIOLOGY Structure of
TEAMA3S

HAEMOGLOBIN

» Hb molecules consist 4 chains each chain formed of

\
Hemoglobin "|
chains

Heme
/ /' consist of

O OCD&@b \ \
e

Pr'ofopor'phyr'm Heme

rmg + |r'on (F2 ) / group
_/ Note: F*?2 = the

positive 2 means that
it is holding 2 oxygen

Contact us : Physiology435@gmail.com
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\435,
Polypeptide chain Polypeptide chain

stable
bionid

Polypeptide chain Polypeptide chain
Heme groups

Structure of hemoglobin

Contact us : Physiology435@gmail.com
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PHYSIOLOGY Types of HB

Hb A (2 alpha
& 2 beta chains)
(adult Hb)
(98%).

Abnormal

Abnormality in
the polypeptide
chain

abnormal Hb
(Hemoglobinopathies)

Hb A2 (2 alpha & 2
delta chains)

(2%)

Hb F (2 alpha & 2 ¢
‘““gamma’ chains)

(Hb of intrauterine life).

Note: Hb F has high affinity to oxygen than Hb A

e.g. thalassemia,
sickle cell (HBS).

Thalassemia :
videol , video2
Types of Hb

Contact us : Physiology435@gmail.com


https://www.youtube.com/watch?v=5GDvfQL03a8
https://www.youtube.com/watch?v=5GDvfQL03a8
https://www.youtube.com/watch?v=uK_uIBHnOWo
https://www.youtube.com/watch?v=uK_uIBHnOWo
https://www.youtube.com/watch?v=k1xSqWMqgPE

HYSIOLOGY
TEA 35

=) S— o TTh=in

Heme
group

Hemoglobim molecule

(b)) Heme group

Slolbinm
R — additiomnal C, H, O groups

B Chainm

Contact us : Physiology435@gmail.com
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Functions of hemoglobin

Hb reversibly bind O,

/

Carriage of
O,

Carriage of

Hb bind CO, to form
“ carboxyhemaglobin “

to form
“ oxyhemoglobin “
affect by PH,
temperature, H*

Video

Buffer

Functions of Hb

Contact us : Physiology435@gmail.com


https://www.youtube.com/watch?v=Y3hRYzEmKrc
https://www.youtube.com/watch?v=Y3hRYzEmKrc

PHYSIOLOGY
TEA 435

Check your understanding : Ouiz

Videos :

Red blood cell life cycle

How are Red Blood Cells made? Erythropoiesis - Erythropoietin — Regulation

Anemia

Macrocytic Anemia & Microcytic Anemia

Hemoglobin Structure

g Lol 35 Las £ yiall aliad) lAT LA by aally £ )
V- pd 235% Lalud Sajaad) aall LA (e 2y jall it Ll aaa
Pass Yo JS aaaky & liall pd Gl ags VY o IS Gludy)
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https://www.onlineexambuilder.com/blood/exam-37013
https://www.youtube.com/watch?v=cATQFej6oAc
https://www.youtube.com/watch?v=aE4d7JS-TTQ
https://www.youtube.com/watch?v=aE4d7JS-TTQ
https://www.youtube.com/watch?v=aE4d7JS-TTQ
https://www.youtube.com/watch?v=aE4d7JS-TTQ
https://www.youtube.com/watch?v=aE4d7JS-TTQ
https://www.youtube.com/watch?v=aE4d7JS-TTQ
https://www.youtube.com/watch?v=aE4d7JS-TTQ
https://www.youtube.com/watch?v=LtlodYLm8fc
https://www.youtube.com/watch?v=XZZuksIDkCw
https://www.youtube.com/watch?v=7oZGb223AFY
https://www.youtube.com/watch?v=95oJqHvSNBQ

Summar

Mote the hyper segmented neuwtroghil and alse

that the RBC are almost as large as the

Iyrmphocyte.

Finally, note that there are fewer RBECs.
Important for DA ¥

synthesis and final b
maturation of REC .- o -
Dietary source: meat, el "
milk, liver, fat, green = £ [
vegetables S
Vitamin 812 Deﬁcient:\r—l

folic acid ™, leads to:

Do 4 : i
............. 4 . F Macrocytic (megaloblastic] anemia
i 2-lren: !
L} £ o £ ! ial el ) Failure of nuclear maturation & division
! formation of Essential elements Shert life span

Abnormally large & ocwal shape RBC

i ™ ! -
i__':la_%_?gl_:ib_i___' for RBCs formation reduced RBC count & Hb
& ol -’;I and Maturation -

1- Arming acids
formation of

{wvariation in shape).

Elabin in
naemoglebin
_____ 15'“ — * This is indicative
: _ * The RBC's are smaller of a microcytic
! than normal and have an h:;":;é;zegf
""""""" - inc sed zone of central - L
g ryrnayng (REC ) Toreang — 300 malnn e g maee e IF'_L Ffa = one e sntra h\rp:x:hmmic [lﬁs
pallor. hemoglobin in
Stages of differentiation of RBC Iron metabolism [FE‘] each RBC) anemia
. . Iron is needed for the synthesis of
PR—— 2225 Pernicious Anemia haemoglobin, myoglobin cytochrome -
e s = Absorption needs intrinsic oxidase, peroxidase & catalase ote -
) factor secreted by parietal - .
S, (&SR cells of stamach Total Iron in the body = 4-5g - * This mind map
® VWB12 + intrinsic factor . - =
l-\:a.::,-:;:lr‘-;-:;.::r_:mn ﬂ"@ iS abSDI’bEd il'l thE 65% amsmn HaEfﬂﬂglObll‘l Inc' Udes 5Ildes 1 14
. - =  beficiensEminal lleum. 5% ........ other hems * Use it for revision
aErythroklaat Cl Yy ari m . . . -
.;,.,.J'w,. = {Causes of deficlencles): 1% ... bound to tran_sferr_ln (betaglobulin) |r|_h_lu?d not StUdvlng
*Inadequate intake 15-30% ...... stored iron in the form of ferritin in because not all the
pre—
. r.l‘_‘-'-'?r-‘) *Poor absorption due the liver, spleen and bone marrow. . .
@« disease to Intestinal info included
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B _— Note : * This mind map includes slides 15-25
1 ‘3[) * Use it for revision because not all the info is included

| LE E *Ferritin (apoferritin + iron}
Iron absorption <— Iron is transport in plasma S 5 * Hemosiderin (insoluble
in the form of Transferrin s complex molecule, in liver,
spleen, bone marro
Iron in food mostly in oxidized form _~~ |(apotransferrin + iron) = o i row)
{Ferric, F+3) | g E * Daily loss of iron is 0.6 mg in male
Better af:snrbed |Fr1. r;duced form S ﬂ -E & 1.3mg/day in females.
errous, F+

L‘ ot y AL |_
>
X

&l

Iron in stomach is reduced by gastric
acid, Vitamin C

RBC life span in circulation = 120 days.

—

Rate of iron depend on the
amount of iron

Metabolic active cells.

will rupture as it passes in narrow
capillaries (and spleen).

Old cell has a fragile cell membrane, cell
Iom:l s - - |

} Pﬂl'ﬂ:ﬂhe"ﬂa “ncrease" number of RBC hvSIDIaEva Released Hb is taken up by macrophages

[ ‘ in liver, spleen & bone marrow:
Hb is broken into its component
- Polypeptide—amine acids [protein pool = storage)
compositions =— Iran —- ferritin
Types < — Haemoglobin e e T b
functions =—
o ANAEMIAS

Ml CEeCH  CH, - m
3.Haemolytic > excessive destruction 2.Decrease RBC production 1.Blood Loss =
[ v &

Definition
—= Abnormal cells or Hb P tn

<one ) Nutritional causes accident (RBC return o Decrease number of RBC
*3pherocytosis to normal 3-6w
=sickle cells P —— - l i i ] =h Decrease Hb
ron microcytic hypochromic anaemia. oy Symptoms:
—= |ncompatible blood transfusion. Wit B12 & Folic acid *megaloblastic anaemia e |
o Tired, Fatigue, short of breath,

Bone marrow failure: , . 12 heart failure
——= Erythroblastosis fetalis . destruction by cancer, h"""'c"“?“t'“ ] ] 3
s o a. YROCOromic anemia —
radiation, drugs Aplastic {ulcer, worms} o

anaemia
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