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Xeroderma pigmentosum (XP) is a genetic disorder in which there is a 

decreased ability to repair DNA damage such as that caused 

by ultraviolet (UV) light. Symptoms may include a severe sunburn after 

only a few minutes in the sun, freckling in sun exposed areas, dry 

skin and changes in skin pigmentation. Nervous system problems, such 

as hearing loss, poor coordination, loss of intellectual function 

and seizures, may also occur. Complications include a high risk of skin 

cancer, with about half having skin cancer by age 10 without preventive 

efforts, and cataracts. There may be a higher risk of other cancers such 

as brain cancers.  

Normally, the damage to DNA which occurs in skin cells from exposure 
to UV light is repaired by nucleotide excision repair. In people with 
xeroderma pigmentosum, this damage is not repaired. As more 
abnormalities form in DNA, cells malfunction and eventually become 
cancerous or die. Diagnosis is typically suspected based on symptoms 
and confirmed by genetic testing.  
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There is no cure for XP. Treatment involves completely avoiding the sun. 
This includes protective clothing, sunscreen and dark sunglasses when 
out in the sun. Retinoid creams may help decrease the risk of skin 
cancer. Vitamin D supplementation is generally required. If skin cancer 
occurs, it is treated in the usual way. The life expectancy of those with 
the condition is about 30 years less than normal.  

 

Blood Basics 

Blood is a specialized body fluid. It has four main components: 
plasma, red blood cells, white blood cells, and platelets. Blood has 
many different functions, including: 

 transporting oxygen and nutrients to the lungs and tissues 

 forming blood clots to prevent excess blood loss 

 carrying cells and antibodies that fight infection 

 bringing waste products to the kidneys and liver, which filter 
and clean the blood 

 regulating body temperature 

Blood absorbs and distributes heat throughout the body. It helps to 
maintain homeostasis through the release or conservation of 
warmth. Blood vessels expand and contract when they react to 
outside organisms, such as bacteria, and to internal hormone and 
chemical changes. These actions move blood and heat closer to or 
farther from the skin surface, where heat is lost. 

The blood that runs through the veins, arteries, and capillaries is 
known as whole blood, a mixture of about 55 percent plasma and 45 
percent blood cells. About 7 to 8 percent of your total body weight is 
blood. 

Plasma 

The liquid component of blood is called plasma, a mixture of water, 
sugar, fat, protein, and salts. The main job of the plasma is to 
transport blood cells throughout your body along with nutrients, 
waste products, antibodies, clotting proteins, chemical messengers 
such as hormones, and proteins that help maintain the body's fluid 
balance. 
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To understand directly- let’s perform an experiment – By taking a 
small amount of blood sample in a test tube, and we allow to 
centrifuge it for some time, but before going for the centrifugation, 
add an anti-coagulating agent like heparin or EDTA. 

The components will be separated on the basis of their weight and 
density and will get divided into three parts, the lowermost part is 
known as RBC or red blood cells, which occupies the 45% of the total 
sample. About 1% layer above that is WBC or white blood cells and 
platelets, which is present just above the layer of RBC and the top 
most layer consist of plasma, which is more than half of the volume of 
the total blood sample .i.e., around 55% and is of yellow colour. 

Basically, we are interested in plasma, that contains the 90% of 
water, 8% of proteins (albumin, globulin, and fibrinogen-clotting 
factor) and 2% regulatory proteins, electrolytes, nutrients, 
hormones, gases. 

The most important thing is that we added before the centrifugation 
was the anticoagulant like heparin and EDTA, which is used to avoid 
clotting to get plasma in the liquid state. 

 

 

 

 

 

 

 

 

Difference Between Plasma and Serum 

Plasma is that part of the blood, which contains blood clotting agent 

called as fibrinogen, while serum is the fluid part of the blood 

and does not contain clotting agent. The plasma and serum can be 

extracted from the centrifugation of blood. The serum is obtained 



after the clotting of blood, while plasma can be obtained before the 

coagulation of the blood. Centrifugation separates the blood 

components by its weight, size, and density. 

Definition of Serum 

Apart from plasma, there is an another constituent present in the 
blood called as serum. It is the fluid part of the blood and does not 
contain the blood clotting factor or blood cells. In fact, it is the 
resources for proteins, antigens, antibodies (IgG, IgM, IgE, IgD, IgA), 
electrolytes and hormones. It is helpful in diagnosing the diseases 
such as cholesterol, sugar, blood pressure, etc., and also in blood 
typing. 

The serum is obtained from the same above experiment, described 
above for obtaining plasma, but if we do not add any 
anticoagulant and allowed the blood to clot, by keeping it for 30 
mints after centrifugation. The upper layer which is obtained 
is serum, and the layer which got settled at the bottom is the clotted 
blood. 

 

 

 

 

 

 

 

 

 

Key Differences between Plasma and Serum 

1. The Plasma is the watery or liquid fluid portion of the blood, in 
which several blood cells are diluted and is obtained after the 
centrifugation by adding the anti-coagulating agents. The fluid 



or undiluted part of the blood, obtained after the complete 
coagulation of the blood, without adding an anticoagulating 
agent is called as serum. 

2. Fibrinogen is present in the plasma, and it is absent in serum. 

3. The anticoagulant agent like EDTA, Heparin is needed while 
centrifugation process to separate plasma from other blood 
components, but it is not necessary for the serum to separate. 

4. Composition of plasma is the yellow part of the liquid which is 
55% of the total volume of blood, carrying serum and clotting 
factors, water, albumin, and globulin whereas serum 
contains the very less part of blood, though lacks the clotting 
factors, it also contains antibodies, antigens, hormones, 
electrolytes, water, proteins, and antibodies, in order to cross-
react with the recipient antigen 

5. The volume of the plasma is 55% of the total blood, 
and density is approximately 1.025 g/ml, or 1025 kg/m3, 
whereas serum is less in volume comparatively having the 
density of 1.024 g/ml. 

6. Plasma supports the transportation of materials like glucose and 
other nutrients through the blood; it also helps regulation of 
body temperature and in the maintenance of blood pressure. 
Plasma is used mostly problems relates to blood-clotting. 
The animal serum is used as antitoxins, anti-venom and for 
vaccinations. It is also used in diagnosing the cholesterol, 
proteins, sugar level, etc., present in the blood. The serum is also 
used in blood typing. 

 

Red Blood Cells (also called erythrocytes or RBCs) 

Known for their bright red color, red cells are the most abundant cell 
in the blood, accounting for about 40 to 45 percent of its volume. The 
shape of a red blood cell is a biconcave disk with a flattened center - 
in other words, both faces of the disc have shallow bowl (a red blood 
cell looks like a donut). 

Production of red blood cells is controlled by erythropoietin, a 
hormone produced primarily by the kidneys. Red blood cells start as 
immature cells in the bone marrow and after approximately seven 
days of maturation are released into the bloodstream. Unlike many 



other cells, red blood cells have no nucleus and can easily change 
shape, helping them fit through the various blood vessels in your 
body. The red blood cell survives on average only 120 days. 

Red cells contain a special protein called hemoglobin, which helps 
carry oxygen from the lungs to the rest of the body and then returns 
carbon dioxide from the body to the lungs so it can be exhaled. Blood 
appears red because of the large number of red blood cells, which get 
their color from the hemoglobin. The percentage of whole blood 
volume that is made up of red blood cells is called the hematocrit and 
is a common measure of red blood cell levels. 

White Blood Cells (also called leukocytes) 

White blood cells protect the body from infection. They are much 
fewer in number than red blood cells, accounting for about 1 percent 
of your blood. 

The most common type of white blood cell is the neutrophil, which is 
the "immediate response" cell and accounts for 55 to 70 percent of 
the total white blood cell count. Each neutrophil lives less than a day, 
so your bone marrow must constantly make new neutrophils to 
maintain protection against infection. Transfusion of neutrophils is 
generally not effective since they do not remain in the body for very 
long. 

Platelets (also called thrombocytes) 

Unlike red and white blood cells, platelets are not actually cells but 
rather small fragments of cells. Platelets help the blood clotting 
process (or coagulation) by gathering at the site of an injury, sticking 
to the lining of the injured blood vessel, and forming a platform on 
which blood coagulation can occur. This results in the formation of a 
fibrin clot, which covers the wound and prevents blood from leaking 
out. Fibrin also forms the initial scaffolding upon which new tissue 
forms, thus promoting healing. 

A higher than normal number of platelets can cause unnecessary 
clotting, which can lead to strokes and heart attacks; however, 
antiplatelet therapies, there are treatments available to help prevent 
these potentially fatal events. Conversely, lower than normal counts 
can lead to extensive bleeding. 
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Complete Blood Count (CBC) 

A complete blood count (CBC) test gives your doctor important 
information about the types and numbers of cells in your blood, 
especially the red blood cells and their percentage (hematocrit) or 
protein content (hemoglobin), white blood cells, and platelets. The 
results of a CBC may diagnose conditions like anemia, infection, and 
other disorders. The platelet count and plasma clotting tests 
(prothombin time, partial thromboplastin time, and thrombin time) 
may be used to evaluate bleeding and clotting disorders. 

Your doctor may also perform a blood smear, which is a way of 
looking at your blood cells under the microscope. In a normal blood 
smear, red blood cells will appear as regular, round cells with a pale 
center. Variations in the size or shape of these cells may suggest a 
blood disorder. 

Coagulation  

Coagulation, in physiology, is the process by which a blood clot is 

formed. The formation of a clot is often referred to as secondary 

hemostasis, because it forms the second stage in the process of 

arresting the loss of blood from a ruptured vessel. The first stage, 

primary hemostasis, is characterized by blood vessel constriction 

(vasoconstriction) and platelet aggregation at the site of vessel injury. 

Under abnormal circumstances, clots can also form in a vessel that 

has not been breached; such clots can result in the occlusion 

(blockage) of the vessel. 

Clotting is a sequential process that involves the interaction of 

numerous blood components called coagulation factors. There are 13 

principal coagulation factors in all, and each of these has been 

assigned a Roman numeral, I to XIII. Coagulation can be initiated 

through the activation of two separate pathways, 

designated extrinsic and intrinsic. Both pathways result in the 

production of factor X. The activation of this factor marks the 

beginning of the so-called common pathway of coagulation, which 

results in the formation of a clot. 
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Cerebrospinal fluid (CSF) 

Cerebrospinal fluid (CSF) is a clear, colorless body fluid found in 
the brain and spinal cord. CSF is derived from blood plasma and is 
largely similar to it, except that CSF is nearly protein-free compared 
with plasma and has some different electrolyte levels. Due to the way 
it is produced, CSF has a higher chloride level than plasma, and an 
equivalent sodium level. 

 CSF contains approximately 0.3% plasma proteins, or approximately 
15 to 40 mg/dL, depending on sampling site. In general, globular 
proteins and albumin are in lower concentration in ventricular CSF 
compared to lumbar fluid. This continuous flow into the venous 
system dilutes the concentration of larger, lipid-insoluble molecules 
penetrating the brain and CSF. CSF is normally free of red blood cells, 
and at most contains only a few white blood cells. 
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Substance CSF Serum 

Water Content (%) 99 93 

Protein (mg/dL) 35 7000 

Glucose (mg/dL) 60 90 

Osmolarity (mOsm/L) 295 295 

Sodium (mEq/L) 138 138 

Potassium (mEq/L) 2.8 4.5 

Calcium (mEq/L) 2.1 4.8 

Magnesium (mEq/L) 2.0–2.5[15] 1.7 

Chloride (mEq/L) 119 102 

pH 7.33 7.41 

 

Synovial chondromatosis 

Synovial chondromatosis is a type of non-cancerous tumor that 

arises in the lining of a joint. The knee is most commonly affected, 

however it can affect any joint. The tumors begin as small nodules of 

cartilage. These nodules can separate and become loose within the 

joint. Some tumors may be no larger than a grain of rice. Synovial 

chondromatosis most commonly occurs in adults ages 20 to 50. Signs 

and symptoms may include pain, swelling, a decreased range of 

motion, and locking of the joint. The exact underlying cause of the 

condition is unknown. Treatment may involve surgery to remove the 

tumor. Recurrence of the condition is common. 

The exact underlying cause of synovial chondromatosis is 

unknown. Some research suggests that trauma may play a role in its 

development because the condition primarily occurs in weight-

bearing joints. Infection has also been considered as a contributing 

factor. The condition is not inherited.  
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