CELLULAR PATHOLOGY
II






Dr. Maitra

Cellular Adaptations

1) Hyperplasia = ↑ in # of cells in a tissue or organ (may happen w/hypertrophy) [ex: liver regeneration]

         -SEE: Dividing Cells in Mitosis

         -Can be Physiologic (ex: Lactating breast, Menstrual Cycle)

         -Can be Pathologic 


Endometrial Hyperplasia: From unopposed estrogen effects (no progesterone)




 Leads to altered menstrual cycle and Menorrhagia




 Reversible if treated w/progesterone




 Can progress to Neoplasia if untreated ( endometrial adenocarcinoma


Benign Prostatic Hyperplasia: T ( DHT from stroma into epithelial cells ( hyperplas.




 Can lead to Bladder hypertrophy (urinary freq, hesitancy, obstruction)




  Not precancerous condition

2) Hypertrophy = ↑ in ind. cell mass, leading to ↑ organ (reversible process in response to a stimuli)
           -Can be Physiologic (ex: Body Building)

            -Can be Pathologic

                   Hypertrophic Myocardium:


                 
-SEE: Box car nuclei and enlarged myocytes (cant see intercalated discs)

-MECH: Agonists (ex: GF, stretch, AG II, a-adrenergic hormones) hit receptors


Mechanical Stretch = chronic hemodynamic overload

            Etiology = hypertension, valvular defects
                           ( Transcription Factors (c-Jun, c-Fos, Egf-1)



(Induction of Contractile Protein genes (myosin light chain, cardiac a actin)



(Induction of embryonic Genes (Bmyosin heavy chain, skeletal a actin


                ULTIMATELY LEADS TO INCREASED MUSCLE ACTIVITY



Also, ANF leads to decreased workload

-Myostatin = if deficient leads to “mighty mouse”
3) Atrophy = Cellular shrinkage due to loss of substance, eventually tissue may shrink   (↓cell size & #)
 Causes: Disuse, Denervation (ex: polio damage to anterior horn cells in spinal cord)

              Decreased Blood Supply, Starvation, Absence of endocrine stimulation

-Can be Physiologic (ex: Hormonal Atrophy from menopause




 Cystic Atrophy = see dilated cyst “tombstone vs proliferative endometrium




Atrophic Vaginitis= no longer normal squamous cells in pap smear (treat w/estrogen)

-Can be Pathologic




Senile Atrophy: cell death leading to brain atrophy (see enlarged spaces)




Nutritional Atrophy   i) Marasmus =protein-calorie malnutrition






       ii) Cachexia = wasting assoc. w/AIDS, cancer, chronic inf. disease






Cancer Cachexia Mx:  TNF (cachectin)








           Induced anorexia and muscle atrophy








           Circulating Cytokines








          Lipids and Protein Mobilizing Factor (PIF/LMF)
4) Metaplasia = reversible replacement of one differentiated cell type by another
       =adaptive substitution for cells to better withstand adverse environment

Examples: 1) Smoking-Associated Squamous Metaplasia 



-Normal Columnar Epithelium ( Reserve Cells ( Squamous Metaplasia



-Can then undergo Neoplastic Progression t o Dysplasia and Cancer


     2) Barret Esophagus ( Intestinal Metaplasia( Cancer
PATHOLOGY OF INTRACELLULAR ACCUMULATIONS

-Cells can accumulate endogenous or exogenous substances (lipids, proteins, pigment, carbs, etc)

Examples

1) Fatty Liver from abnormal metabolism



“Fatty change” = potentially reversible increase in IC lipids, many causes



↑ uptake of FFA, FA synthesis, alpha glycerophosphate



↓ Apoprotein synthesis, Lipoprotein secretion



SEE: Mallory Hyaline = intermediate cytoskeletal filaments (keratin)

2) Cystic Fibrosis (Neurodegenerative Diseases) Problems w/Protein Folding Transport
Mech of Protein Folding

1) Chaperones = Mol. that aid in normal protein folding and transport from ER and Golgi complex

2) Heat Shock Protein = Molecular chaperones that appear in the cell during times of stress

If Chaperones cant protect proteins then a ubiquitin tag is added for the proteosomal degradation

Protein Folding Disorders

1) Cystic Fibrosis = mutations in transport protein CFTR that prevents normal folding and processing of CFTR by the ER chaperones

2) Neurodegenerative Disease: Alzheimers, Parkinsons, Mad Cow (CJD)

  SEE: Lewy body and ubiquitin
3) Lysosomal Storage Disorders = accumulation of endogenous materiable, ingestion of indigestible material

4) Anthracosis (Carbon) :Lipofuscin = accumulation of exogenous material




( wear and tear intracellular pigment, tombstone of lipid peroxidation

APOPTOSIS: PROGRAMMED CELL DEATH
Causes: 1)Physiologic: Embryogenesis

 Hormone-Dependent Involution (Menstrual Cycle)

Mature Tissue Homeostasis (Intestinal Cryps)

2)   Pathologic:  Response to DNA Damage (Radiation, free radicals)

(p53 Protein is principle mediator of apoptosis in response to DNA damage 


(inactivated in 50% of cancer)

3) Viral Infection =viral hepatitis

4) Cytotoxic T-Call Mediated Injury = Transplant rejection, autoimmune disease

Mediators

1) Caspases = cysteine proteases that act as inactive enzymes and need upstream activation cascade

    Mediate Final Execution of apoptosis

2) Bcl-2: anti-apoptotic proteins from a family w/both pro- and anti-apoptotic members

3) P53: Stops cell division in response to DNA damage in order to facilitate recovery

          If recovery fails, p53 initiates apoptosis
	Characteristic
	Apoptosis
	Necrosis

	Stimulus
	Physiologic (usually)
	Pathologic

	Involvement
	Single Cell
	Groups of Cell

	Reversibility
	Nope!
	To a point

	Chromatin
	Uniformly Dense Masses
	No pattern

	DNA fragmentation
	Inter-nucleosomal
	Random

	Cell Morphology
	Apoptotic Bodies
	Swelling, Degeneration (sheet)

	Inflammation
	Absent
	Present


*Inhibition of Apoptosis Facilitates Tumorigenesis* 

Ex: HPV ┤P53 + other mediators of apoptosis/growth arrest leading to Squamous Cell Carcinoma of the Cervix

Ex: Constitutive Activation of Anti-Apoptotic Bcl-2 in Follicular Lymphoma
