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Lymphoid Lineage Gives Rise to 
Both NK-Cells and Lymphocytes 
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T Lymphocytes: Cell Mediated 
Immunity

Figure 24-16: T lymphocytes and NK cells 



NK-Cells Form Part of The 
Innate Immune System

◼ Large granular lymphocytes

◼ No specific antigen Recognition

◼ Recognize “altered self”

◼ Altered MHC I molecules

◼ virus infection

◼ Intracellular pathogens

◼ Altered surface glycoproteins

◼ Tumor cells

◼ Recognize antibody-covered target cells

◼ FcgIII receptor (CD16)



Mouse IgG (McPherson, 1987)



Human MHC Class I

a-chain and b-2m



Activated NK-Cells Are Cytotoxic 
And Stimulated Macrophages

◼ Activated by cytokines

◼ IFN-a

◼ IFN-b

◼ IL-12

◼ Release their large granules containing

◼ Pore-forming toxins

◼ Enzymes that induce suicide of target cell

◼ Secrete the potent macrophage activator IFN-g

made by virus infected cells
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NK-Cells in Action



Natural Killer cells : Characteristics

◼ Natural Killer (NK) Cells are an important first 
line of defense against newly arising 
malignant cells and cells infected with 
viruses, bacteria, and protozoa. 

◼ They form a distinct group of lymphocytes 
with no immunological memory and are 
independent of the adaptive immune system.

◼ NK cells constitute 5 to 16 percent of the 
total lymphocyte population. 

◼ Natural killer cells exhibit cytotoxic activity 
against a number of tumor cell lines, 



◼ The natural killer (NK)-cell response to tumour cells. NK cells kill 
tumour cells through mechanisms that involve: antibody (Ab)-dependent 
cellular cytotoxicity (ADCC), in which the Fc portion of an Ab bound to 
antigen (Ag) on the tumour cell surface binds to Fc receptor (FcR) on the NK 
cell; Fas (CD95)–Fas ligand (CD95L) interaction; and release of perforin and 
granzyme B molecules, which cause apoptosis/necrosis of the tumour cell 



Natural Killer cells: @

◼ Natural Killer (NK) cells are a type of lethal 
lymphocyte sometimes called large granular 
lymphocytes. 

◼ Like cytotoxic T cells, they contain granules filled 
with potent chemicals. 

◼ They are called "natural" killers because they, 
unlike cytotoxic T cells, do not need to recognize a 
specific antigen before moving into action.

◼ Natural killer cells may also contribute to 
immunoregulation by secreting high levels of 
influential lymphokines 



NK cell Action

◼ Both cytotoxic T cells and natural killer cells 
kill on contact.

◼ An NK cell kills a target cell by releasing 
perforin or cytolisin (and other molecules) 
found in the NK granules, which damages the 
target cell membrane forming channels in the 
target cell membrane resulting in changes in 
permeability and death in the target cell. 

◼ The cytokine TNF alpha is released by the NK 
cells and may be involved in this process 
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This T cell (blue), one of the immune system’s principle means of defense, identifies 

the molecular signature of a dendritic cell (green) at a junction between the two 
called the immunological synapse. If the immunological synapse signals the 

presence of a foe, the T cell will attack. 



Natural killer cell (blue) contacting a Raji cell (red). Djeu and collegues
deciphered a PI3 kinase pathway that leads to ERK activation and perforin 
(green) mobilization in NK cells after they interact with their targets.

http://www.nature.com/../ni/journal/v1/n5/full/ni1100_419_fs.html


Painting by Christopher Cassidy in oil and acrylic on paper (27 x 27 cm). 





◼ An immune system T cell, left, in contact with an antigen-presenting cell, which primes the T cell 
to seek out and destroy an invader. A receptor called CTLA-4, in red, is now at the immunological 
synapse between the cells. Blocking CTLA-4 with specially made antibodies unleashes the killing 
power of T cells against cancer cells. (Allison lab, UC Berkeley)







There is path in everybody’s mind
A path that beckons to destination beyond
Call it ambition or desire Or dream

A path that spurs us on to goals
That lead us progressively
From one peak to another

When  a path is not seen , we feel lost
Then emerges the true spirit of man
And a way is found out, Or built

Looking back , we realise that
We have made the impossible  possible

Paths
A look at them make our heart throb











There is  a wonderful joy of being sincere,
Every act of sincerity 

in itself it’s own reward

The feeling of purification, uplifting and 
Liberation That one feels 

when one rejects even if it be 
Particle Of  falsehood.

Sincerity is safety, protection, guide
Ultimately it is transforming power





Interferon  Production by 
cryo-preserved Cells

1. First paper by our group, prepared in my 
Presence

2. Seen Dr Ghosh in action

3. Remarkable   research  work  by any standard

4.  Very useful  for day to day lab work



Clinical Trial of Interferon in 
Oral Cancer

1. It would have been First clinical trial  of IFN in 
world.

2. Not yet done  in Oral cancer
3. Cleared  by Ethical Committee of BJMC and NIV

ICMR  never gave permission
4. We have  protocols ready  to define responders 

and non responders.
5. American companies were willing to provide at 

concession  cost.
6. I don’t know what happened  but Dr Ghosh had 

this   pinching all the time life.
7. We tried local IFN in superficial cancer Penis

buy IFN produced in  NIV







NK interferon System

◼ natural killer cell activity

◼ Augmentation of natural killer cell 
activity by interferon.

◼ IFN producing capacity of the peripheral 
mononuclear cell
◼ Type Alpha IFN

◼ Type Gamma IFN

◼ Circulating IFN 



















◼ NK-IFN SYSTEM IN ORAL CANCER

◼ BASAL NK ACTIVITY INCREASED

◼ AUGMENTATION AFTER IN VITRO IFN 
TREATMENT

◼ TYPE ALPHA AND TYPE GAMA IFN 
PRODUCING CAPACITY DECREASED

◼ ADVANC ED TUMOURS DECREASED

◼ CIRCULATING IFN IN 24.6% PATIENTS























CONCLUSIONS Of NK cell Activity

1. Young Normals Have More Nk Cell Activity Than Old 
Normals. Ifn Augmentation Was Almost Equal.

2. Cancer Patients Have High Basal Nk Cell Activity.
3. Ifn Augmentation Occurred In Almost All Normals 

But Not In All Cancers (12/18).
4. Suggested Interferon Augmentation Index More 

Than150 Could Be Ifn Responders.
5. Suggestive Indication That Basal Nk Cell Activity 

Increases Proprotionately With Size Of Tumour And 
Inversely With Number Of Metastatic Lymph Nodes.







Oral Cancer 
Is 
Definitely
Different











Mechanism of Metastasis
Halstedian Principle

•Lymphatic Spread  by Permeation along
the Lymphatic  canaliculi

• Lymph node offer Protective role  and 
acts like a filter

• Sentinel node and Sequential                  
lymph node involvement

• Concept of Black dissection  and 
En block dissection  to remove 
micro metastasis



Phases of Metastasis

Transformation Angiogenesis Detachment 

Motility / 
invasion



Phases of Metastasis

Embolism,

Circulation,
Survival

Adherence Extravasation



Mechanism of Metastasis

Newer Concepts

•Lymphatic metastasis  by Embolisation

• No role for lymphnodes to play

• skip lesion possible

• Block dissection questioned





Myocutaneous  flaps in 
Head and Neck Oncology
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All oral cancer surgery 
produce Oral Cripple 
Greatest challenge is 
Functional,Cosmetic and
Structural rehabilitation



Oral cancer : Site distribution
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Oral Cancer reconstruction  Age distribution



Stage Distribution
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Skin marking of the flap



Simple 
Fore head Flap






