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FORMED ELEMENTS
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and platelets (<1%)
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Plasma Componen

Plasma Constituent Function

Source

Water Maintains blood volume Absorbed from large
and transports molecules intestine

Plasma Proteins: All maintain blood

a. Albumin osmotic pressure &
buffer pH
Transport

b. Fibrinogen Clotting

c. Globulins Fight Infection

Gases:

a. Oxygen Cellular Respiration

b. CO, End product of
metabolism

Nutrients: Fats, glucose, Food for cells
amino acids,
nucleotides, etc.

Liver

Liver

Lymphocytes

Lungs
Tissues

Absorbed from intestinal
villi



NaHCO; etc.

Wastes: (urea,
ammonia)

Vitamins

Hormones,
(Thyroxin,

etc.)

adrenalin, estrogen

Salts: Na+, K*, Cl-, Maintain blood osmotic Absorbed from

pressure/pH, aid intestinal villi
metabolism

End products of Tissues
metabolism

Cofactors for enzymes Absorbed from
intestinal villi
Varied Varied Glands



Blood Proteins

transport

cholesterol

viscosity

osmotic




J9. Blood Cells

biconcave
nuclei

95%




O, hydrogen

skull ribs vertebrae
bones

nucleus hemoglobin
smaller




4. levels in blood determine the rate of
RBC formation.
a.When oxygen tension is low, the kidneys
broduce a chemical called

liver spleen

heme




[I. White Blood Cells




C. WBC fight

1. Primarily dependent on and .
bone marrow continually produces WBC, except
ve ready.

3. Lymphocytes monocytes
lymph

reserves

5. Fever
specific

mononucleosis




1. Granulocytes

polymorphonuclear

Neutrophils

Phagocytize
lysosomes

Fig. 8 - Neutrophil




Eosinophils

inflammatory allergic

Basophils

Fig. 9 - Eosinophil

histamine




eukocytes
white blood cells ~ WBC

TN

agranular granular
lymphocytes  monocytes basophils neutrophils eosinophils
20-25 % 3-8% 5-1% 60-70% 2-4%

e OO

T-cell, B-cell, NK Cell



Agranulocytes: nave granules,

monocytes
Lymphocytes

smallest
"




1. Antibodies bstances to

antibody




b. Monocytes

macrophages

In a Nutshell Video



https://www.youtube.com/watch?v=zQGOcOUBi6s
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warmer acidic




ent so red
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oxygen
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E. Carbon monoxide pison found in

Hb







VI.The Inflammatory Reaction

A. Whenever the skin is broken due to a

inflammator
swelling
reddening




elease precursors

BRADYKININ

MAST CELLS

histamine
capillary




D. Enlarged capillary causes the skin to redden and its
increased permeability allows and to escape

so that swelling results.
E. Meanwhile, and are also entering through

antibodies

monocytes




VIl._Blood Clotting

A. After an inju or “clotting” takes place

platelets prothrombin
fibrinogen.

C. Prothrombin fibrinogen
liver



http://ed.ted.com/lessons/how-a-wound-heals-itself-sarthak-sinha

involved in clot

clump

prothrombin prothrombin

thrombin Calcium

3. Thrombin
fibrinogen

fibrin




cells and in
he framework of

warmer

8. Serum

plasmin




1.ANTIGENS and ANTIBODIES

. Antigens

A. A foreign substance (usually a protein,
sometimes a carbohydrate) that
stimulates the release of antibodies to it.

. Usually organic and usually small enough
to enter via the respiratory, circulatory
or digestive system




B. E.g. Protein coat of a viruses, bacteria, the ce
transplanted organs, etc.

C. If the immune response is overly sensitive,
responding to small organic materials that

do not, in themselves, usually cause

disease (e.g. pollen grains, food molecules)

person has ALLERGIES to such materials




ll. Antibodies ANIMATIO

Very specific proteins that attach to invading path

Lymphocytes produce antibodies in response to invac
pathogens

Each lymphocyte produces one type of antibody that is
specific for one type of antigen.

Antibodies combine with antigens in such a way that the
antigens are rendered harmless.



http://www.youtube.com/watch?v=Ys_V6FcYD5I

Each antibody fits its antigen like a lock and key.

Antibody-Antigen Binding

- Target Protein “Antigen”

LN

Antibody




F.

G.

Are immune if a person has antibc
for a particular antigen.

The blood contains lymphocytes that
can remain in the system for years,
ready to produce antibodies if that
antigen is detected.

. Exposure to the antigen, either

naturally or by way of a vaccine, can
cause active immunity to develop.




1.BLOOD TYPING

. ABO Blood Types TED-ED Blood Types

Human blood is classified according to the antigens
present on the surface of the red blood cells.

Two antigens called "A" and "B" may be present on
the red blood cells



http://ed.ted.com/lessons/why-do-blood-types-matter-natalie-s-hodge
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Antigen Antibody
A

B

A,B




TYPE “A” BLOOD

has type “A’ antigens
makes type b antibodies
(antibodies that attack B

TYPE “O” BLOOD

has neither A nor B antigens
makes both type a and type b
antibodies

TYPE “B” BLOOD

e has type “B” antigens

e makes type a antibodies
(antibodies that attack A
antigens)

TYPE “AB” BLOOD

e has both “A” & “B” antigens

e makes NO ANTIBODIES to
A or B antigens.

Rhesus Antigen (Rh factor)
Rh factor is another antigen
that can be present on RBC.
Either you have it (““+”) or
you don’t (=)
If you are Rh negative, you
don’t make antibodies to Rh
unless you have been exposed
to it.
The person above is Rh™




. Rh System

A. Rh factor is another antigen found on RBC.

People with this Rh antigen on the RBC are Rh positive.

People without this Rh antigen on the RBC are Rh
negative.

Rh negative individuals do not normally make antibodies
to the Rh factor, but they will make them when exposed
to the Rh factor.




E. It is possible to extract these antibodies and use
them for blood type testing, since Rh positive blood
will agglutinate when mixed with Rh antibodies.




The Rh factor is very important during pregna

If the mother is Rh negative and the father is Rh
positive, the child may be Rh positive.

During gestation, it is normal that a few red cells from
the child will find their way into the mother's system

If the mother becomes pregnant with another Rh
positive baby, Rh antibodies may cross the placenta and
destroy the child's red cells — fetal erythroblastosis.




Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Rh-negative Cells from Woman In the next
woman with Rh-positive becomes Rh-positive
Rh-positive fetus enter sensitized— pregnancy,

fetus woman’s antibodies maternal
bloodstream (¢) form antibodies
Rh-negative to flght attack fetal
woman and Rh-positive red blood
Rh-positive man blood cells cells

conceive a child




e Can give Rh- women an Rh immune globulin injection
called RhoGAM just after the birth of any Rh* child.
This injection will destroy any red cells left over from
the baby, before the mother has a chance to start
producing her own antibodies.



http://www.nobelprize.org/educational/medicine/bloodtypinggame/

Blood Transfusions

Blood recipients may only receive donated blooc
for which they have no antibodies in their plasma.

If the same antigen and antibody are present,
agglutination (or clumping) of red cells will occur
and can cause death.

AB* people are universal acceptors because they
can receive any blood type in transfusion and not

react.

O" people are universal donors because their RBCs
can be given to anyone, since they do not have any
antigens on their surface to trigger an immune
response




