Diagrams & Flowcharts -- GP -Blood

Instruction: Date: 23/11/2023

1. Write the diagrams/flow charts neatly with proper Labeling in 100page unruled
notebook

2. Submit your assignment to the respective Table Teacher on time

3. Clarify your doubts with teacher concerned.

4. Submit the assignment by 22" December 2023

1. Cell membrane Structure (Fluid Mosaic Model)
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2. Effect of concentration of substance on rate of diffusion (Simple & Facilitated)

Rate of diffusion

Simple diffusion

Facilitated
diffusion

Concentration of substance

Simple diffusion Facilitated diffusion

1. Mode of diffusion

No carrier molecule Involved Carrier molecule involved

2. Saturation kinetics

Has saturation kinetics.
No increase in diffusion once saturation is reached

No saturation
kinetics, diffusion is linear

3. Competitive inhibition Absent Substances that share the same carrier
protein compete for transport
4. Rate of diffusion May be slow Faster

5. Specificity

No specificity Carrier protein may be specific




3. Types of Transport Process

Membrane Transport

f

Passlve processes

Do not require expenditure of cellular energy
Substances move down thelr concentration
gradient
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Diffusion

Osmosls

Movement of solutes

Movement of water
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Active processes

Require expenditure of cellular energy
Involve elther the movement of a substance up its

concentration gradient or the formation or loss of a vesicle
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4. Distribution of body fluids

y Volume Indicators

Total body water
0.6 x body weight Total Body Water |*H,0, H,0, Antipyrine
42L B,
1 Extracellular Fluid |%Na, *I-lothalamate, Thiosulfate, Inulin, Sucrose, Mannitol

( Extraceliular tluid Intracefiutar fluld
| (ECF) (ICF) Intracellular Fluid | (Calculated as Total Body Water - Extracellular Fluid Volume)

0.2 x body weight 0.4 x body weight
|
\ 14L 28 L
e \\ ~ Plasma Volume | *|-Albumin, Evan's Blue dye (T-1824)

r Cell membrane
Interstitial —— Plasma SCr- labeled Red Blood Cells, or calculated as
fluid 1/4 of ECF Blood Volume ;
| ftotECE Blood Volume = Plasma Volume / (1 - Hematocrit)
\ 105L o
v CopRmywel Interstitial Fluid | (Calculated as Extracellular Fluid Volume - Plasma Volume)
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5. Na+ K+ ATPase Pump

1 — Na+ binding Site 3 — An Ouabain binding site 5 — An ATP binding site
2 — K+ binding Site 4 — Phosphorylation site
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6. Composite diagram of Secondary active transport

Active transport Cotransport
Amino
acid/

2K* sugar Na* Na™ CI- Na*K*2CI

ADP + Pi

3Na*

Cytosol: - 15 mM Na*
~150 mM K*

K'b

s

4 — ¥

Extracellular fluid: : «114n01l\ThKn’Na H* aNa* Nat
~105 mM CI™

Counter transport/exchange

7. Intercelluar Junctions

Table 4.5: Types of intercellular connections.

A. Junctions that tie cells together
1. Tight junctions
2. Anchoring junctions
a. Cell to cell anchoring junctions
— Desmosome
— Zonula adherens
b. Cell to basal lamina anchoring junctions
— Hemidesmosome
— Focal adhesion
B. Junctions that allow transfer of ions and small molecules

1. Gap junctions

Tight junction Actin Zonula
filaments adherens

Intermediate

Desmosormne
Gap junction

Focal adhesion

Basal lamina



8. Cytoskeletons and its functions

Protein
Filament type subunit Location Function
Microfilament ~ Actin All cells Movement of organelles
in cytoplasm
Intermediate = Several  Cells exposed to frequent  Muscle contraction
filament proteins  mechanical stress
Muscle: thick  Myosin Al cells — single filaments
filament Muscle cells — bundles of
filaments
Microtubule Tubulin  Nerve cells Maintain cylindrical shape
All cells Movement of organelles
in cytoplasm
All cells Chromosome separation

during cell division

Ciliated epithelium

9. Feedback Mechanism of Homeostatic regulation
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10. Negative feedback mechanism corrects for decreased body temperature

INTEGRATING CENTER
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11. Positive feedback mechanism — Depolarization of the Excitable cell (Hodgkin’s cycle)

Inactivation of Na'channels
terminate the process

Threshold depolarization,
opening Na'channels

Upstroke
(depolarization)

Opening of a set of
Na'channels activate
other Na channels

Rapid rise in
membrane potential

Further opening of
Na channels



12. Whole blood composition

Plasma {56% of whole blood)y

Water Proteins Other solutes
929% by welght T% by welght 15 by welght
Albumins 58% Electrolytes
Globulins 37% Mutrients

Fibrinogen 4% Resplratory gases
Regulatory proteins Waste products
§:)

“— —_

Platelets Leukocytes
150400 thousand 45— thousand
p=r cublc mm per cublz mm
—EE% s
= a®
@ 9
Lymphocytes
20-40%
- =<
/ | Formed
elements
o M
Eosinophils Basophils
a5 0514
Erythrocytes (44% of whole blood)
Erythrocytes
4.2-6.2 million per cublc mm
13. Origin, differentiation and Maturation of Formed Elements
Pluripotent (uncommitted)
stem cell
CFU-GEMM
CFU-GM .
(phagocytic stem cell) W
BFU-E CFU-MEG CFU-M CFU-G CFU-Eo CFU-Bas Pro-B cell Pre-T cell
(Erythroid (Platelet {Monocyte (Granuloc (Eosinophil  (Basophil
stem cell) stem cell) stem call) stemcell)  stem cell) stem cell)
E e Megakaryoblast Monoblast Myeloblast Eosinophil  Ba Pre-B cell Subcortical
diﬁmn Myslboblast M last thymocyte
Msagakaryocyte Promonocyte Myelocyte  Eosinophil Early B cell Medullary thymocyte
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14. Stages of Erythropoiesis
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Fig. 12.2: Stages of erythropoiesis

As stages of erythropoiesis proceed, the
following changes occur:

» Size of cell reduces

* Nucleus reduces in size and finally disappears
* Nucleolus disappears

* Cytoplasm becomes acidophilic

* Reduced N/C ratio (nucleus/cytoplasm)

* Mitosis reduces

* Haemoglobin concentration increases



Role erythropoietin in erytropoiesis

15. Fate of Hemoglobin

| Destruction of red cells |
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16. Classification of Anemia

Normocytic Normochromic anemia

Normal RBC indices (MCV,MCH.MCHC)

Normal size & central pallor

blood loss anemia, haemolytic anemia, aplasticanemia

Macrocytic normachromic anemia

Increased MCV
Megalobastic anemia (Vit B12 & Folic acid deficiency)
Pernicious anemia

Microcytic hypochromic anemia

Smaller RBCs, Increased central pallor
Decreased RBC indices (MCV,MCH,MCHC)

17. Clotting Factors

Due to decreased production
Nutritional deficiency anemias
Hypoplastic /Aplastic anemia
Anemia Due to chronic Renal disease

Due toincreased blood loss

Acute blood loss—surgery ,Accidents

Chronic blood loss —Bleeding from GIT, menstruation,

Haematuria

Due toincreased destruction Haemolytic anemia

Intrinsic—Heriditary spherocytosis, Sickle cell anemia,
Thalassemia

Extrinsic—mismatched transfusion & erythroblastosis
foetalis, Hypersplenism

Factors | Name Extrinsic/ Syndrome
Intrinsic
Pathway
| Fibrinogen Both Afibrinogemia (autosomal recessive disorder)
I Prothrombin Both Hypoprothrombinemia (autosomal recessive
disorder) decreased synthesis in liver
generally due to insufficient vitamin K
1l Tissue factor Extrinsic -
(thromboplastin)

v Calcium Both -

Vv Proaccelerin Both -

Vi does not exist - -

VIl Proconvertin Extrinsic -

VIl Antihemophilic factor A Intrinsic Hemophilia A (classical hemophilia)

IX Antihemophilic factor B Intrinsic Hemophilia B (Christmas disease3);
(Christmas factor)

X Stuart-Prower factor, Both -

Xi Plasma thromboplastin Intrinsic Hemophilia C, also known as plasma
antecedent thromboplastin antecedent (PTA) deficiency
(antihemophilic (autosomal dominant)
factor C)

Xl Hageman factor, contact Intrinsic -
factor




Xl

Fibrin-stabilizing factor

Both -

Inhibitors

- Protein C

- Protein Z

- Thrombomodulin

- Antithrombin 111

- Tissue factor pathway
inhibitor

- Protein Z-dependent
protease inhibitor

18. Steps in Hemostasis & Mechanism of Blood Coagulation

Stage 3

Vasoconstriction

Because of direct injury to vessel wall
Release of vasoconstrictors (5-HT)

Platelet adhesion

Platelets adhere to damaged exposed
collagen and endothelial cells.
VWF forms connecting link between

VWF are present on platelet surface)

| intrinsic pathway I

s oulae injury

Gt

thromboxane A, (TxA )

ADP and TXA activate other platelets by

making their surface sticky

Espoadad codlmgden. =i Burfaos chargds,

HAMW kininogen, kalllkrain

Xl XN |ﬂ

HMW Kininagan
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LB

X

L

Temporary hemostatic plug Definitive hemostatic plug
—> Loose clot to seal small opening —  Extrinsic system
of damaged blood vessel Intrinsic system
|
[ [ |
Platelet activation Platelet aggregation
ADP binds with ADP receptors on platelet ~ ADPand TxA,
membrane Important for platelet
aggregation.
collagen and platelets- (receptorsfor —  Activation of platelets and release of —¥ stickiness favors platelet
platelet granules aggregation.
{L This forms platelet
Activation of phospholipid complex on plug which seals the
platelet membrane (role in intrinsic injured area within
pathway of blood clotting) minutes after injury
Activated platelets synthesize
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19. Fibrinolytic (Anticlotting) System

Vascular endothelium |
Release of thrombomodulin I

Thrombin (generated

from clotting process) I_l

M—» Activaled protein C | —» Inactivates Va and Villa ]
— Protein S l
Inhibition of intrinsic
mechanism of clotling
v
Activation of plasminogen
aclivator

Plasm‘mogenl—"—b Plasmin |
lThfombin

PA
Fibrinolysis

(clot lysis) FOP |

20. Difference between Bleeding & Clotting disorders

Comparison of Bleeding and Clotting Disorders

Test Bleeding Disorder  Clotting Disorder
Family history Rare Usually present
Bleeding from Profuse Not unusually
superficial cuts increased
Petechiae Usual Rare
Deep hematomas Rare Usual
Bleeding Rare Usual
into joints
(hemarthrosis)

Bleeding time Prolonged Normal

Clotting time Normal Prolonged




21. Types & mechanism of Immunity

A. lnnatc'(nonadapt-ivc) Virnmunity
1. Nonspecific defenses
2. Relatively specific defense by NK cells
B. Acquired (adaptive) immunity
1. Naturally acquired
a. Active immunity (usually through infections)
- Cellular immunity
- Humoral immunity
b. Passive immunity (transfer of antibody from mother)
- lg Gvia placenta
- Ig A via breast feeding
2. Artificially acquired
a. Active immunity
- Vaccination (antigens in vaccines are immunogenic
but not pathogenic, stimulate immune responses and
produce memory cells).
b. Passive immunity
- LV. injection of antibodies such as anti-D immunization
of Rh —ve mother.

Antigen (bacteria, virus)

Antigen presenting cells (macrophages, dendritic cells, langerhans cells)

v
M*ic" MHC-I
TCR(CD-8) TCR (CD-4)
v v L2
Cytotoxic T cells Suppressor T cells €————= HelperT cells
T-T Cooperation l IL-4,5
Niamory T cells T-B Cooperation
Attack cancer cells, Suppress B-lymphocyte
viruses, graft cytotoxic and ) / l
ejection helper T cells Plasma cells Memory B cells
A4

Immunoglobulins
Response of T and B cells on encounter of antlgen. TCR, T cell receptor : CD, cluster differentiation.



Mechanism of Humoral immunity

Antigen presenting cell R
(MHC II-Ag on its surface) Antigen
X Directly contacts inactive
MHC Il-Ag contacts inactive ‘ B cell |
T, cells

-

‘ Activation of B cells

| Activation of T,cells

v

+ Memory B cells I
i |

A
I Activation of T2 cell Transformation of B cells

into plasma cell

Y

Costimulation

I IL, and ILg — Differentiation and

proliferation of plasma cell

v
Synthesis and secretion
of antibodies

A 4
Killing or neutralization
of antigen by antibodies

Mechanism of cellular immunity

Antigen presenting cell Wirus infected cells or APC
{MHC Il-Ag on its surface) (containing MHC1+Ag
MHC II-Ag contacts inactive TCR identifies MHC-Ag
T, cells complex

. | v

~ Activation of T,cells Activation of T, cells |
(differentiation and proliferation

of T, cells)
I
v v

‘ Memory T, cells | Effector T, cells (T,,1 cell)

v

‘ L, ‘ Costimulation | ,. Proliferation and differentiation
of T, cells

|
v v
Effector Ty cells
(cytotoxic T cells)

v

Killing of invader
mainly by cytolysis

Memory T, cells




comparision of Cellular & humoral immunity

Cellular

Uses T Lymphocytes

Humoral
Uses B Lymphocytes

Primary encounter with foreign cell - cancer cell, virus infected cell,
parasites, etc.

l
CytotoxicT cell Helper T cell Memory T cell
| (CD4 cells), also called |
Directly attacks foreign  Th1 & Th2 cells Quick secondary
cell (perforins) | EXpOSUre response

¢ Secrete interleuking
* Recruit macrophages
and B cells

Suppressor T cell
|
¢ Suppresses immune
response
* Regulatory role

Primary encounter with
antigen - bacteria, bacterial
toxin, some viruses

|

Plasma cells

|
Antibodies - IgM, IgG, IgA,
IgD, IgE
Memory B cells - helpsin a
quick secondary exposure
response

22. Primary and Secondary Immune Response

= Primary Secondary

£ 10* response res

=

iy

S

0

5

102

=

=

‘E 0 |QM m

o

=

£

i

| | I | | 1 1

1] ¥ 14 21 28 35 42 49 56 Days
i £
Primary antigen Secondary antigan
exposure exposUne




23. Mononuclear macrophage System

Pluripotent haematopoietic stem cell

CFU-GM

|

Morphologicallyidentifiable precursors

Peripheral blood Monocytes
Tissues Macrophages

R

Liver Lungs Bone Spleen Bone Lymph CNS Connective issue
(Kupffer cells) (Alveolar (Osteoclasts) manow nodes (Microglia) of various organs

macrophages)



