LECTURE 7

e ‘Red : important

e Black : in male / female slides
* Pink : in girls slides only

* Blue : in male slides only

* Green : notes, Extra

BLOOD PHYSIOLOGY (ll)
Erythropoiesis (Males)
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2. Attach to transferrin
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Essential elements for RBC formation & Maturation

Elements Function Deficiency Examples

Anemia Vit B12 and
(Hemoglobino Folic acid

pathies)

formation of

globinin

haemoglobin

formation of
haemoglobin

Amino acids

Anemia
(Micro-cytic
hypochromic)

lron

Essential elements
Copper, Cobalt,
Anemia Zinc, manganese

(Macro-cytic Hormones
megaloblastic) Androgens,

S | S Thyroid, cortisol &
| ) .~ anemia means deficiency |
Hormones ' Hemo:iron Globin:protein ~of hemoglobin ! growth hormones

. |

Vitamins Synthesis of

nucleoprotein

Essential elements




RBC Life Cycle

F RBCs live only 120 days e In macrophages of liver or spleen:
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| Polycythemia:
15 million
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 Decrease Hb RBC
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Anemia

Causes of Anemia
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Vitamin B12 & Folic acid

Type of Anemia
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Importantance
)

e DNA synthesis

¢ Final maturation
of RBC.

. oval shape RBC
e Short life span



Malabsorption of Vit. B12

| Pern|C|ous anemia is a type of megaloblastic anemia in which the
P@mﬁ]ﬂ@ﬂ@uﬂg An@mﬂa - body isn't able to absorb vitamin B12 due to a lack of intrinsic
factor in stomach secretions.

parietal’cells of Secrets Goes to
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Causes of
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Anemia Types

Macro-cytic
VERY IMP. You compare for the

anemia same AGE and the same SEX

female Hb count. NOT to a
male)

" RBCare almost as large as the

lymphocyte

. caused by the deficiency of vitB12
and Folic Acid

. Hyper-segmented neurotrophil

. fewer RBCs

Micro-cytic
hypochromic anemia

. RBC's are smaller than normal

. Caused by the deficiency of Iron
and Thalassemia.

. increased zone of central pallor

B microcytic/ hypochromic/anemia

smaller size less hemoglobin
of each RBC in each RBC

. ™ anisocytosis (variation in size)
™ poikilocytosis (variation in shape)






lIron metabolism (Fe)

5%
other
hems

15-30%
stored iron in
the form of
ferritin in the
liver, spleen
and bone
marrow.

65%
Haemo-
globin

Total lron
in the
body =

4-5g

1% bound to
transferrin
(betaglobulin)
in blood

Iron is needed for the synthesis of

* haemoglobin

* myoglobin cytochrome oxsidase
 peroxidase

e catalase

Transferrin: transport protein



lron absorption
Gives

Goes to
Ferr ¢, F2 =N stomach e Ferro s, F*2

e oxidized form in stomach Ferric * reduced form
in food F3is reduced by  Better to absorb

gastric acid,
Vitamin C.
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Rate of iron absorption depend

on the amount of iron stored




; -Ferritin: intracellular iron-storage protein !
] | . °
 -Ferritin that is not combined with iron is called apoferritin. | Haemosiderin

(insoluble complex
molecule, in liver,
spleen, bone marrow)

Forms of

Storage

Transport and storage of

: Ferritin
iron

(apoferritin + iron)

Form of

Transportation
(in plasma)

Transferrin

(apotransferrin +
iron)

Daily loss of iron is 0.6 mg in male & 1.3mg/day in females.




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).

Released Hemoglobin is taken up by macrophages in liver, spleen & bone marrow

. ) ) Iron (get away from the heme)~>
Hb is broken into its ferritin (iron without heme)

component

| Globin — =N |

(Porphyrin)-> bilirubin—> secreted by
Iron = ferrtin the liver into bile. [excess destruction
of RBC Jaundice]

Polypeptide > amino acids
(protein pool = storage)




Quiz

1) Which of the following nutrient deficiencies is most often associated with microcytic hypochromic anemia?

A) Cobalamin B) Folic acid C) Iron D)

2) The protein responsible for iron transport in plasma is

A) o 1 -anti trypsin  B) Ferritin C) Apo-transferrin D) Apo-ferritin

3) A 30 years old male is brought to the hospital with history of gastrectomy. His skin appears lemon-yellow.Investigations
reveal hemoglobin 10 g/dl, odd shaped RBCs and Serum Vitamin B 12 is low. He is likely to be sufferingfrom:

A) Hemolytic Anemia B) Aplastic Anemia  C) Pernicious Anemia D) Megaloblastic Anemia

4) A 34-year-old man with schizophrenia has chronic fatigue for 6 months. He has a good appetite but has developed adislike for vegetables
since last 1 year. Hisphysical and neurological examinations are normal. His hemoglobin level is 9.1 g/dl, leukocyte count is 10,000/mm
andMean Corpuscular Volume is 122fl (normal 77-93 fl). Which of the following is the most likely diagnosis?

A) Folic acid deficiency B) Aplastic anemia C) Sickle cell anemia D) Hemolytic anemia

5) The form of hemoglobin that has carbon dioxide attached is called

A) oxyhemoglobin B) deoxyhemoglobin C) carboxyhemoglobin D) carbaminohemoglobin

key answers:

1)
2)
3)
4)
5)

C

C
D
A
C
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