HUMAN ANATOMY AND PHYSIOLOGY -1 (PRACTICAL NOTES)

EXPERIMENT NO.: 11 DATE:

AIM: TO DETERMINE THE CLOTTING TIME OF OWN BLOOD SAMPLE.
PRINCIPLE:
- Clotting prevents excessive bleeding during the time of injury. Coagulation/Clotting
tests measure your blood’s ability to clot, and how long it takes to clot.
During coagulation solution/liquid form of the blood convert in to the gel/semisolid
form.
- Note down the time required for this physical change.
THEORY
- Clotting time is the time taken to coagulate the blood after rupture of blood vessels.
Normally itis 4-10 minutes for a normal human's blood depending upon platelets count
and other clotting factors inside the plasma.

Clotting process is well described by three main pathways which are:
a) Extrinsic pathway  b) Intrinsic pathway and  ¢) Common pathways
a) Extrinsic pathways:
» It has fewer steps than the intrinsic pathway.
= [tis a fast process than the intrinsic pathway usually takes few seconds.
During the injury

Endothelial cells which lines the blood capillary get damaged
So Factor VII leaves the circulation and comes into contact with tissue factor (TF)
It activate the clotting factor VII
Which combine with the factor X and activate factor X
It combines with factor V in the presence of Ca++
Which form the active enzyme prothrombinase
= Tissue factor (TF) is a complex mixture of lipoprotein and phospholipids, Tt release from the
surface of damaged cells.
b) Intrinsic pathways:

» It is a more complex process than the extrinsic pathway.
» [tis aslow process than the extrinsic pathway usually required several minutes

During the injury

Endothelial cells which lines the blood capillary get damaged

Blood come with contact of collagen in the surrounding basal lamina (Junction between
Endothelial tissue and Connective tissue)

Activate the clotting factor XII

https://www.drnaitiktrivedi.com/




HUMAN ANATOMY AND PHYSIOLOGY -1 (PRACTICAL NOTES)

Clotting factor XII 1ctivates factor XI

Factor XI activates the factor IX which is al io activate by extrinsic pathway factor VII

Factor IX by the help of factor VIII and platelet phospholipids activate factor X
Activated factor X combine with factor V and Ca++ (same as extrinsic pathway proccsses)

Which form the active enzyme prothrombinase

¢) Common pathway:
*  Once prothrombinase is form it start the common pathway.
» It this pathway:
Prothrombinase convert in to thrombin by the help of Ca++

Thrombin activate factor XIII as well as convert in to Fibrinogen in the presence of Ca++
Fibrinogen converts into soluble fibrin

Soluble fibrin converts in to insoluble fibrin by the help of activated factor XIII
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Fibrinolysis:
* Once repair s over, the fibrinolysis system is activate. This process inhibit the clot
formation in blood because in clot formation soluble fibrin is convert in insoluble
while in fibrinolysis insolublc fibrin convert in to soluble fibrin.
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A (Tissue Plasanimogen A ctivatonr’)

l Fibrin (Insohlable)

FPlasmin ozgen - FPlasimnin ———»
{ Profibrinolyvsin } { Fibrinolyvsin }

Fibrin (S oluble)

Factor Name(s)
Prekallikrein (PK) Fletcher factor
High molecular weight
kininogen (HMWK)
1

contact activation cofactor; Fitzgerald, Flaujeac Williams factor

Fibrinogen
Prothrombin
Tissuc Factor
Calcium
Proaccelerin, labile factor, accelerator (Ac-) globulin
VI (samc as Va) Accelerin
VII Proconvertin, serum prothrombin conversion accelerator (SPCA),
cothromboplastin
Vil Antihemophiliac factor A, antihemophilie globulin (AHG)
Christias Factor, antihemophilic factor B,plasma thromboplastin component
IX o
(PTC)
X Stuart-Prower Factor
XI Plasma thromboplastin antecedent (PTA)
X1l Hageman Factor
Protransglutaminase, fibrin stabilizing factor (FSF), fibrinoligase

Hemorrhageic condition:
If there is hemorrhage we can guess few possibilities:

- Thrombocytopenia Blood platelets count is below 150000/ cubic mm of blood.
Vitamin K deficiency Vitamin K 1s cssential for synthesis of factor 11, VII, 1X, and X.
Syntheses of these factors are impaired and hemorrhagic disease is progressed due to
Vit K deficiency.

Hamophilia Bleeding disease that causes excessive bleeding especially in men.
Hemophilia A: Factor VIII is abnormal Hemophilia B or Christmas disease: Factor
IX 1s deficient.
Von Willecbrand's discase Factor VIII has two parts, a large component and a small
component. The smaller component is more important in intrinsic pathway of blood
clotting and loss of this component causcs the classical hacmophilia. Somctimes
haemophilia is seen due to deficiency of the large component, called Von Willebrand's
disease.

Thromboembolic condition

When the clotting time is lower than the normal range we can guess there might

bc thromboembolic condition insidc the tissue:

- Thrombus: An abnormal blood clot developed inside the blood vessels.

Emboli: Tiny parts of breakdown thrombi are called emboli.
Causes of thromboembolic condition: 1. Rough cndothclial surface causcd duc to
atherosclerosis, infection or trauma. 11. Slow blood flow.
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PROCEDURE

There are mainly three methods to find out the Clotting time of own blood sample
1. Lee and White’s method
2. Wright’s Method
3. Duke’s Method

1. Wright’s Method:

REQUIREMENTS:

oo
- P
—
Pricking needle/Lancet Plastic Sheets

Glass/Blood Capillary

1. Wright’s Method:

PROCEDURE

Take a new or unused Lancet/Pricking Needle and Sterilize it with 70 % of alcohol
Sterilize the tip of ring finger with 70% of alcohol using cotton swab
Rub the finger to increase the blood circulation then hold the finger using your thumb
Give the sharp Prick by the lancet on the tip of ring finger

Place Capillary Tube in vertical position at pricking site of finger from where blood comes out
(Blood move from higher pressure to lower pressure and entre in to the Capillary Tube)

Fill the blood capillary at the 80-90 % of total volume

J

After every 30 second. Cut/break about 1/10 portion of capillary tube until to get
thread like structure (Coagulum) between two broken part of capillary tube y

Notc down this time and writc in to the result.
Correction factor: If you take more than 10 sec to fill the capillary tube then add this time in result.

https://www.drnaitiktrivedi.com/




HUMAN ANATOMY AND PHYSIOLOGY -1 (PRACTICAL NOTES)

2. Lee and White’s method

REQUIREMENTS:

Standard Size Test Tube

2. Lee and White’s method

PROCEDURE
Collect the blood through the

venepuncture / Venous Blood

A

Pour the collected blood (Approximate
ImL) into the Standard Size Test tube.

¥

Start the stopwatch and keep Test Tube
in water bath at 37°C Temp.

After 2 Min. tilt the tube for blood clot, | - _
Check for clotting in both tubes at every _

30 sec. & Note the result w
Note: Take the average time for clotting in both the tubes — Clotting Time
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3. Duke’s Method:
REQUIREMENTS:

Plastic Sheets

3. Duke’s Method:
PROCEDURE

Take a new or unused Lancet/Pricking Needle and Sterilize it with 70 % of alcohol
Sterilize the tip of ring finger with 70% of alcohol using cotton swab
Rub the finger to increase the blood circulation then hold the finger using your thumb
Give the sharp Prick by the lancet on the tip of ring finger
Place the blood drop on the Glass Slide, approximate which produce 5 mm diameter

Move the slide vertical at every 30 sec. to observe the movement of blood drop I ./
Note down the time when no movement/change in shape observe in the blood drop.
This is your clotting time
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OBSRVATION

The fibrin thread is formed at the breaking point after clot 1s formed

Cloiffing fime of whole blood

-

Fibrin

RESULTS
Clotting time of my own blood is I seconds.

PRECAUTION

Following precautions should be enforced
i} Needle should be sterilized.
i1} A fain stain of blood should not be avoided.
iii) Time should be noted properly.
CONCLUSION

Clotting time of my own blood is which in normal/abnormal range.

SIGNATURE OF TEACHER
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