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Inflammation 
• Acute inflammation  

•  Innate Response 
•  HALLMARK: EDEMA and NEUTROPHILS (PMNs, peak at 24 hrs)  
•  Early edema è  transudate (ultra-filtrate of blood) 
•  Late edema è exudate (cells/enzymes) 

 

• Chronic inflammation 
•  Adaptive response  
•  HALLMARK: LYMPHOCYTES (T-CELLS, B-CELLS), PLASMA 

CELLS, MACROPHAGES 



Clinical signs of Acute Inflammation 
1.  Vasoconstriction  

•  Blanching  

2.  Vasoldilation  
•  Redness  

3.  Edema  
•  Swelling  



What triggers inflammation 
•  Infection 
•  Tissue necrosis  
•  Foreign bodies 
•  Immune reaction 
•  Trauma  
 



Inflammation in a nutshell–  
First step of wound healing 
1.  Recognize foreign body or damage  
2.  Activate immediate response (NFkB) 

1.  Vasodilation to allow for a response 
2.  Cells to respond  

3.  Cells respond  
4.  Outcome  
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- Diapedesis 
o Lymphocytes roll on vascular endothelium, driven by adhesion molecules 
o CXCL8 binding to its receptor stops the rolling movement 
o Emigration  
o Lymphocyte follows the CXCL8 gradient to the affected site 
o Defective CXCL8 causes juvenile periodontitis Æ cells migrate out too soon Æ destroying 

healthy tissues 
- Intracellular Pathogens 
o Start with DC infection 
o DC secrete cytokines 
o DC mature (IL-1 & TNFα from MΦs) 
o DC migrate to LN 
� DC go into the afferent lymphatics to drain to the nearest LN 
� Adaptive immune response starts 

o No complement involvement initially occurs for viral infections 

L6,7,8 Inflammation – 7.19, 7.24, 7.26 

- Host defences against infection 
o Physical barriers: 
� Integument: keratin (waterproof layer), acidic pH 
� Mucosal surfaces are protected by mucin, defensin, IgA 

o Innate immunity: initiated by receptors that bind with PAMPs and DAMPs 
� Most diseases result from the failure of innate immunity to contain and eliminate the 

pathogen 
o Adaptive immunity (Continuation of inflammation) 
� Generate Ab for pathogens that have not evolved yet 

- The inflammatory response: the primary product of the innate immune response 
o Overlapping reactions that occur in microvasculature and associated tissues to eliminate 

insults and damaged tissues. 
o Inflammation is the First step in wound-healing but chronic inflammation may lead to 

systemic diseases 
� Classical (cardinal) hallmarks of inflammation 

x Rubor (redness), Calor (heat), Tumor (swelling), Dolar (pain) 
- Components of the inflammatory response 
o Alteration of the microvasculature by inflammatory mediators 
o Inflammatory mediators first increase fluid permeability of the blood vessels, then it 

recruits specific cells of innate & adaptive immune responses 

- Acute  inflammation  (the  “Triple Response*”) 
o Stimuli for acute inflammation 
� Infection  →  PAMPs 
� Necrosis  →  DAMPs 
� Foreign bodies, immune reactions, trauma 

o The triple response 
1. Transient vasoconstriction of arterioles →↓ blood flow to affected area 
2. Vasodilation of precapillary arterioles → hyperemia 
3. ↑endothelial permeability →  edema 
� Endothelial cells start to lose contact with the basement membrane, allowing fluid to 

enter into the area 
� The fluid will drain into the LN → adaptive IR & recruit complements  

Cellular events in inflammation 
Acute inflammation Chronic inflammation 

- ↑ Vascular permeability → edema 
- Intravascular platelet activation → 

sticky platelets degranulate 
- Extravascular recruitment of PMNs 

- Extravascular recruitment of MONOnuclear cells 
(monocytes, MΦ), lymphocytes, and plasma 
cells 

- May be the primary response to virus/parasites 
 

- Possible outcomes of the inflammatory response 
o Resolution: Inflammation  heals the challenge; the tissue damage is reversed to normal 
o Abscess formation: Challenge could not be resolved; the damage is walled off Î dead 

PMNs accumulate 
o Persistent inflammation: Acute & chronic inflammation simultaneously (eg. periodontitis) 

 

Sources of VAM 

From cells 
in the 
affected 
area 

Mast cell & basophil                              Î Histamine 
Platelets Î Serotonin 
MΦ & inflammatory cells Î PAF, PG, LKT, 

Cytokines 
Endothelium Î PAF, PG, NO 

From 
circulation 

Hageman factor 
activation 

Clotting system Fibrin split products 
Kallikren-kinin system Kinins (bradykinins) 

Complement system 
activation 

 C3a, C5a 

Both VAM from cells in the affected area and circulation increase vascular permeability, 
resulting in edema 

- Effect of VAM 
o Basic Structure of the blood vessel 
� Endothelial cells reside on the basement membrane made up of T4 Collagen 
� Endothelial cells express VAM-R on the BM side 
� Tight Junction occludes the intercellular spaces between endothelial cells  
� (-) charge  of endothelial cells repel (-) charge of RBC → RBC flows the fastest at the 

center of the vessel 
o Sequence of events 
� Injury  →  VAM →  VAM  binding  VAM-R  →  endothelial cells contract →  TJ  opens  →  BM  

is  exposed  →  Low  MW  materials  pass  through  the  BM  into  the  extravascular  spaces 
o At resolution, the VAMs disappear and the TJ reoccludes 
o If endothelial cells cannot re-establish circulation after surgery, necrosis and persistent 

inflammation occur.  
- Platelet Activating Factor: Synthesized from membrane PL by PLA2 
o Stimulates platelet aggregation, degranulation, serotonin release, and  “primes”  innate  

immune cells 
o Synthesized by endothelial cells, inflammatory cells, and injured cells 
 

Rubor (red) & 
Calor (warmth)  

Swelling (tumor) 



 
15.  The passage of fluid and the selective recruitment of cells of the innate immune system from the vascular to 
extravascular space during an inflammatory response is effected by:  
A. monocytes/macrophages 
B. vascular pericytes and associated smooth muscle cells 
C. endothelial cells of the microvasculature   
D. resident mast cells 
E. both B and C 

 
16.  The inflammatory cell infiltrate in a chronic inflammatory response is: 
A. primarily neutrophils  
B. plasma cells 
C. macrophages 
D. small lymphocytes 
E. B, C, and D  
 
17.  A bilateral sagittal split of the mandibular ramus is planned to correct a skeletal malocclusion however the procedure 
may result in extensive edema that could compromise the patient’s airway.  Therefore a course of corticosteroids is begun 
the day prior to surgery.  Which of the following vasoactive mediators would be inhibited by corticosteroid 
administration. 
A. PGE2 
B. platelet activating factor  
C. LTB4 
D. SRS-A 
E. all of the above   

18.  You extract several compromised teeth for a patient who states that he is not taking any medications but soon 
experience problems controlling post extraction bleeding.  Upon questioning, he relates that he has been taking aspirin (81 
mg/day) to prevent heart attacks.  Difficulty in obtaining hemostasis is most likely due to aspirin’s effect on: 
A. PGE2 
B. TxA2    
C. LTB4 
D. SRS-A 
E. PGI2 
 
19.  Prior to oral surgery you administer 600 mg of Ibuprofen for its analgesic and anti-inflammatory properties.  
Ibuprofen functions as a: 
A. irreversible COX inhibitor 
B. reversible COX inhibitor   
C. non-competitive COX inhibitor 
D. endorphin antagonist 
E. both C and D 
 
20.  An asthmatic attack results in IgE mediated mast cell degranulation followed by edema, excessive mucous secretion 
and spastic smooth muscle airway contraction.  The vasoactive mediator primarily responsible is:  
A. prostaglandin PGE2 
B. TxA2 
C. LTB4 
D. histamine   
E. serotonin 
 
 
 
 
 

D 



Inflammation  
1.  TLRs on dendritic cells & macrophages recognize PAMP/DAMPs 

•  Ex: CD14 is a TLR-4 on macrophages and can recognize LPS (PAMP specific to 
Gram – bacteria only) 

•  Ex: Nod-like receptors recognize PAMPs and DAMPs convert into è 
inflammasomes è induce apoptosis OR release IL-1 and IL-8 
 

2.  TLR activation results in up-regulation of NFkB pathway  
 

3.  Immune mediators released èIL-1, IL-6, TNFa, chemokines (IL-8) 
•  Ex: arachidonic acid released by Phospholipase A2 enters one of two paths: 

•  Cyclooxygenase (COX) è Prostaglandins (PG) è vasodilation (arterioles) and 
increased vascular permeability  

•  5-lipooxygenase (LOX) è Leukotrienes (LT) è attract and activates PMNs  
 

4.  Outcomes 
•  Resolution 
•  Chronic inflammation 
•  Fibrosis  



 
 
 
42.  What is the purpose of TNFα shutting down the vascular endothelium? 
A. To open up the endothelium for cell access. 
B. To force draining fluid into afferent lymphatics.  
C. To provide a recruitment mechanism for neutrophils. 
D. To cause pain so that you know you have an infection. 

43.  Why are TLRs critical to the subsequent immune response? 
A. They activate specific transcription factors that determine the subsequent immune response.  
B. They prevent the spread of the pathogen into the circulation. 
C. They induce phagocytosis to control bacterial replication. 
D. They are the only part of the immune system that can recognize viruses. 

44.  What type of molecule binds nicotine in the human brain and cardiovascular system? 
A. An Na/K+ channel  
B. A G-protein coupled receptor 
C. A chloride channel 
D. A calcium channel 
 
45.  What enhances absorption of nicotine in the lungs? 
A. The concentration of tar in cigarettes. 
B. Acidity of the tobacco leaves 
C. Ammonia  
D. Polonium 210 
 
46.  Nicotine enhances release of which neurotransmitter in the ventral tegmental area (VTA)? 
A. Nitric oxide 
B. Dopamine  
C. Bradykinin 
D. Calcitonin 
 
47.  Addiction to nicotine leads to all of the following, except 
A. Decreased sensitivity of the nicotine receptor 
B. Decreased expression of the nicotine receptor  
C. Increased craving for reward 
D. Remodelling of the brain circuitry 
 
48.  Which of the following statements is CORRECT concerning cell death? 
A. Mitochondria contain anti-apoptotic factors that are released to commit the cell to die by necrosis. 
B. Bcl-2 family proteins and P53 regulate entrance into necrosis.  
C. Necrosis and apoptosis pathways converge at the activation of initiator caspases. 
D. Phosphatidylserine on the outer leaflet of the plasma membrane is an “eat me” signal for phagocytes during apoptosis.  
 
 
 
 
 
 
 
 
 
 
 
 



34.  A patient presents to your practice for implant therapy and is taking Avastin® (bevacizumab), a humanized 
monoclonal antibody against VEGF, to inhibit the development of secondary breast carcinoma.   Consequently you are 
concerned with:  
A. increased risk of infection 
B. impaired wound healing   
C. increased risk of fracture 
D. increased risk of post surgical edema 
E. both A and D 

19.  
35.  Wound healing can be delayed by: 
A. early movement of wound margins 
B. re-infection 
C. corticosteroids 
D. metabolic disease such as diabetes mellitus or osteoporosis 
E. all of the above   
 
36.  The initial matrix deposited during wound healing for both soft tissue and osseous wounds: 
A. consists of an embryonic-like extracellular matrix   
B. usually has a high type I collagen content 
C. has a high tensile strength 
D. all of the above  
E. A and C, only  

 
37.  Two days after a gingival incision, the newly synthesized protein extracellular matrix  would most likely contain:   
A. type III collagen 
B. type II collagen 
C. type I collagen  
D. several types of proteoglycans and glycoproteins 
E. both A and D   
 
38.  Which of the following non-immunologic mechanisms prevent infection? 
A. Microbiological barriers 
B. Physical barriers 
C. Protective barriers 
D. Two of A-C  
E. All of A-C 

39.  Which of the following is true of the classical complement pathway? 
A. It begins with the spontaneous cleavage of C3. 
B. It requires antibody.  
C. It includes factor B. 
D. C2 is the second factor activated. 

40.  Most of the complement inhibitory proteins act against which complement factor? 
A. C1 
B. C2 
C. C3  
D. C4 

41.  Toll-Like-Receptors (TLRs) can recognize bacterial products because: 
A. Receptors recognize ligands 
B. Random binding permits TLR bearing cells to phagocytose bacteria. 
C. The bacteria are coated with complement proteins which the TLRs recognize. 
D. Bacteria have unique biochemical properties  

D 



28.  Which of the following has been shown in clinical trials to decrease serum levels of CRP? 
A. aspirin (365mg/day) 
B. statin therapy 
C. successful periodontal therapy for subjects with severe periodontitis and elevated CRP levels 
D. all of the above   
E. A and B, only 
 
29.  A patient asks whether treatment of his periodontitis will decrease his chances of experiencing a heart attack.  Based 
upon the present literature, you can tell him: 
A. Recent systematic reviews do not support the association between periodontitis and heart attacks 
B. There is a modest association between periodontitis and heart attacks (odds ratio about 2) and effective periodontal 

therapy has been shown to decrease the incidence of future heart attacks 
C. There is a modest association between periodontitis and heart attacks (odds ratio about 2) but this appears to be due to 

confounding factors shared by both diseases such as smoking, diabetes, increased BMI and increasing age 
D. There is an association between periodontitis and heart attacks (odds ratio about 2) and effective periodontal therapy 

has been shown to decrease some of the risk factors associated with heart attacks such as serum CRP values, arterial 
intima thickness and endothelial dysfunction.   

E. There is an association between periodontitis and heart attacks but effective periodontal therapy has not been shown 
to have any effect on heart attacks or risk factors associated with heart attacks. 

 
30.  A patient who presents for implant therapy has been prescribed an inhibitor to the receptor activator of NFK-B ligand 
(RANKL) (Denosumab®) for the management of rheumatoid arthritis.  You are a concerned the patient will have: 
A. increased susceptibility to bacterial infection 
B. increased susceptibility to viral infection 
C. inhibited bone resorption   
D. impaired soft tissue wound healing 
E. both A and B  
 
31.  After binding endotoxin by Toll-like receptor-4, the transcription of tumor necrosis factor α (TNF-α), interleukin 1 
and 6 (IL-1 and IL-6), in macrophages is mediated by: 
A. the cyclooxygenase pathway 
B. the lipoxygenase pathway  
C. AP-1 expression 
D. NFκB   
E. interferon γ 

 
32.  You use a commercially available grafting material containing type I collagen and an inductive factor to induce bone 
formation in a large cranial defect (Infuse® ).  The inductive factor is most likely human recombinant:  
A. VEGF 
B. PDGF 
C. BMP-2   
D. IGF-I 
E. amelogenin 

33.  Early in the healing of an osseous fracture, whether woven bone or cartilage is deposited within the primary callus is 
dependent upon: 
A. proximity to newly formed vasculature   
B. presence of BMPs 
C. the type of previous extracellular matrix within the site 
D. the ratio of PDGF/BMP-2 
E. the ratio of OPG/RANKL 

 
 
 
 

D 



What happened so far? 
1.  Recognized foreign body/injury  
2.  Activated NFkB 
3.  Activation of co-stimulatory molecules  
4.  Activated PLA2  
5.  What happens next? 

•  We need to vasodilate in order to bring in an army to fight infection 



Arachidonic Acid Pathways – COX & LOX 



Fever + pain 

inhibitor 

Platelets +  
SM contraction 

SM contraction 
Permeability  

PMN recruitment 
factor 

Vaso-active mediators 



Arachidonic Acid Pathways – COX & LOX 
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o Inducible enzyme (PLA2) cleaves PC in cell membrane into arachidonic Acid 

o PLC cleaves PIP2 into arachidonic acid 

- 2 pathways from Arachidonic acids – COX & LOX 
COX Pathway 

PGE2 - Expressed early in inflammation 

- PMN & Monocyte recruitment 

- Edema 
PGI2 - Expressed during resolution by endothelium 

- Antagonist of PGE2 

- Edema 
TxA - Synthesized by platelets 

- Platelet adherence 

- Edema 
LOX Pathway 

HETES - VAM 

- Edema 
LTB4 - VAM 

- PMN recruitment 

- Edema 
Slow Reacting Substance of 

Anaphylaxis 

 (SRS-A) 

- Synthesized by Mast Cells, Basophils, Eosinophils 

- SRS-A dislodge parasites from mucosal membrane by 

1. By increasing edema 

2. By triggering smooth muscle contraction 

3. By mucin secretion 

 

- Aspirin acetylates COX-1 and COX-2, inhibiting them irreversibly *** 

o COX-1: associated with tissue homeostasis 

o COX-2: associated with inflammation 

o Vioxx binds to the active site of COX-2 Æ but causes heart attacks 

o Celebrex is a specific COX-2 inhibitor  

- NSAIDS do not acetylate COX-1 and COX-2 but functions as competitive inhibitors- reversible 

inhibitors (eg. ibuprofen)  

- Zileutins inhibit LOX pathway  

Aside 1: Chronic aspirin intake →  problem in platelet aggregation(TxA2) 

Aside 2: Large surgery may cause edema; so the day before the surgery, put the pt. on 

corticosteroid course, which inhibits PLA2 action → both arachidonic acid pathways are down 

regulated.  

Mediators Secretion Functions 
 

 

 

 

 

 

Platelets 

(∆) Dense granules 

release serotonin, Ca
2+

, 

and ADP 

 

- Serotonin: VAM promoting edema  

- Ca2+
 and ADP:  blood coagulation 

(α) Alpha granules 

release cationic 

proteins, fibrinogen, 

and Platelet derived 

growth factor 

 

- Cationic proteins neutralize the charge 

of endothelial cells and RBC 

- Fibrinogen: the end of blood clotting 

pathway 

- PDGF: initiation of the wound healing 

process (“Competence Factor”) 

(λ) Lyzosomal vesicles 

release acid hydrolases 

 

 

Thromboxane A2 

 
- Platelet adhesion 

 

 

Mast Cells & 

Basophils 

- Dense granules 

release histamine, 

serine proteinases 

and chemokines  

- Histamine: edema, smooth muscle 

contraction 

- Chemokines: N phils & E phils 

  - IgE Receptors binding epitope→  SRS-A 

synthesis and release with granule 

contents 

 

 

Endothelial 

Cells 

 

 (local tissue 

perfusion 

regulators) 

- PGI2 
 Nitric Oxide, 

Endothelin, 

Procoagulation tissue 

factor 

- PGI2: vasodilator & anti-aggregation 

factor; antagonist to PGE2 

- NO: smooth muscle relaxant → arteriole 

dilate → edema 

- Endothelin: venuole constrictor, →  

increase hydrostatic pressure at the 

capillary bed 

- Procoagulation tissue factor in response 

to LPS, IL1, or TNFa 

 

 

 

MΦ 

- TNF-a, IL-1, IL-6 - TNF-α:  ↑  vascular  permeability  and  
expression of endothelial CAMs, other 

cytokines, systemic effects 

- IL-1:  ↑  vascular  permeability  and  
expression of endothelial CAMs, other 

cytokines, systemic effects 

- IL-6: acute phase cytokine 

 

 
o Normally, blood never sees exposed T1Collagen; therefore, exposed T1C causes clotting 

cascade immediately 

o Large negatively charged surfaces are good precipitators of clotting cascade 

o Plasmin remodel the clot and activate complement via alternative pathway 

- Plasma-derived vasoactive mediators:  complement activation 
o Complement is a group of 20 plasma proteins activated in a cascade fashion 

o Functions:  

� Targeted cell opsonization (C3b) 

� Cell lysis (C5b-C9)- MAC 

� Chemotaxis (C5a) 

� Generation of anaphylatoxins (C4a, C3a, C5a) 

o IgM or IgG recognize a structure on bacteria via non-covalent bonding 
o C1Q dock with the constant domain of the IgM & IgG non-covalently  

o C3b makes a covalent bond via phosphodiester bonding  - OPSONIZATION 

o C5a: recruits PMN  

Aside: Evolution: Alternative pathway Æ lectin pathway Æ classical pathway.  

Aside 2: Lectin binding pathway generates mannose binding protein (MBP), which is an acute 

phase binding protein made in liver.  

- Endothelial/leukocyte cell interactions 



Anti-inflammatory Agents 
• Corticosteroids è phospholipase A 

•  Inhibits BOTH pathways 
• Aspirin è COX-1 and COX-2 

•  IRREVERSIBLE INHIBITOR  
•  Inhibits both tissue hemostasis and inflammation 
•  Problem in platelet aggregation (bleeding) 

• NSAIDs è COX-1 and COX-2 
•  REVERSIBLE INHIBITOR 
•  Inhibits both tissue hemostasis and inflammation 

• Vioxx è COX-2 
•  Associated with heart attacks  

• Celebrexè  COX-2  
•  Zileutinsè LOX 



 
15.  The passage of fluid and the selective recruitment of cells of the innate immune system from the vascular to 
extravascular space during an inflammatory response is effected by:  
A. monocytes/macrophages 
B. vascular pericytes and associated smooth muscle cells 
C. endothelial cells of the microvasculature   
D. resident mast cells 
E. both B and C 

 
16.  The inflammatory cell infiltrate in a chronic inflammatory response is: 
A. primarily neutrophils  
B. plasma cells 
C. macrophages 
D. small lymphocytes 
E. B, C, and D  
 
17.  A bilateral sagittal split of the mandibular ramus is planned to correct a skeletal malocclusion however the procedure 
may result in extensive edema that could compromise the patient’s airway.  Therefore a course of corticosteroids is begun 
the day prior to surgery.  Which of the following vasoactive mediators would be inhibited by corticosteroid 
administration. 
A. PGE2 
B. platelet activating factor  
C. LTB4 
D. SRS-A 
E. all of the above   

18.  You extract several compromised teeth for a patient who states that he is not taking any medications but soon 
experience problems controlling post extraction bleeding.  Upon questioning, he relates that he has been taking aspirin (81 
mg/day) to prevent heart attacks.  Difficulty in obtaining hemostasis is most likely due to aspirin’s effect on: 
A. PGE2 
B. TxA2    
C. LTB4 
D. SRS-A 
E. PGI2 
 
19.  Prior to oral surgery you administer 600 mg of Ibuprofen for its analgesic and anti-inflammatory properties.  
Ibuprofen functions as a: 
A. irreversible COX inhibitor 
B. reversible COX inhibitor   
C. non-competitive COX inhibitor 
D. endorphin antagonist 
E. both C and D 
 
20.  An asthmatic attack results in IgE mediated mast cell degranulation followed by edema, excessive mucous secretion 
and spastic smooth muscle airway contraction.  The vasoactive mediator primarily responsible is:  
A. prostaglandin PGE2 
B. TxA2 
C. LTB4 
D. histamine   
E. serotonin 
 
 
 
 
 

E 
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B. TxA2    
C. LTB4 
D. SRS-A 
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Ibuprofen functions as a: 
A. irreversible COX inhibitor 
B. reversible COX inhibitor   
C. non-competitive COX inhibitor 
D. endorphin antagonist 
E. both C and D 
 
20.  An asthmatic attack results in IgE mediated mast cell degranulation followed by edema, excessive mucous secretion 
and spastic smooth muscle airway contraction.  The vasoactive mediator primarily responsible is:  
A. prostaglandin PGE2 
B. TxA2 
C. LTB4 
D. histamine   
E. serotonin 
 
 
 
 
 

B 
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D. histamine   
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B 



Inflammatory Mediators  
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o Inducible enzyme (PLA2) cleaves PC in cell membrane into arachidonic Acid 

o PLC cleaves PIP2 into arachidonic acid 

- 2 pathways from Arachidonic acids – COX & LOX 
COX Pathway 

PGE2 - Expressed early in inflammation 

- PMN & Monocyte recruitment 

- Edema 
PGI2 - Expressed during resolution by endothelium 

- Antagonist of PGE2 

- Edema 
TxA - Synthesized by platelets 

- Platelet adherence 

- Edema 
LOX Pathway 

HETES - VAM 

- Edema 
LTB4 - VAM 

- PMN recruitment 

- Edema 
Slow Reacting Substance of 

Anaphylaxis 

 (SRS-A) 

- Synthesized by Mast Cells, Basophils, Eosinophils 

- SRS-A dislodge parasites from mucosal membrane by 

1. By increasing edema 

2. By triggering smooth muscle contraction 

3. By mucin secretion 

 

- Aspirin acetylates COX-1 and COX-2, inhibiting them irreversibly *** 

o COX-1: associated with tissue homeostasis 

o COX-2: associated with inflammation 

o Vioxx binds to the active site of COX-2 Æ but causes heart attacks 

o Celebrex is a specific COX-2 inhibitor  

- NSAIDS do not acetylate COX-1 and COX-2 but functions as competitive inhibitors- reversible 

inhibitors (eg. ibuprofen)  

- Zileutins inhibit LOX pathway  

Aside 1: Chronic aspirin intake →  problem in platelet aggregation(TxA2) 

Aside 2: Large surgery may cause edema; so the day before the surgery, put the pt. on 

corticosteroid course, which inhibits PLA2 action → both arachidonic acid pathways are down 

regulated.  

Mediators Secretion Functions 
 

 

 

 

 

 

Platelets 

(∆) Dense granules 

release serotonin, Ca
2+

, 

and ADP 

 

- Serotonin: VAM promoting edema  

- Ca2+
 and ADP:  blood coagulation 

(α) Alpha granules 

release cationic 

proteins, fibrinogen, 

and Platelet derived 

growth factor 

 

- Cationic proteins neutralize the charge 

of endothelial cells and RBC 

- Fibrinogen: the end of blood clotting 

pathway 

- PDGF: initiation of the wound healing 

process (“Competence Factor”) 

(λ) Lyzosomal vesicles 

release acid hydrolases 

 

 

Thromboxane A2 

 
- Platelet adhesion 

 

 

Mast Cells & 

Basophils 

- Dense granules 

release histamine, 

serine proteinases 

and chemokines  

- Histamine: edema, smooth muscle 

contraction 

- Chemokines: N phils & E phils 

  - IgE Receptors binding epitope→  SRS-A 

synthesis and release with granule 

contents 

 

 

Endothelial 

Cells 
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o Inducible enzyme (PLA2) cleaves PC in cell membrane into arachidonic Acid 

o PLC cleaves PIP2 into arachidonic acid 
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COX Pathway 
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Aside 1: Chronic aspirin intake →  problem in platelet aggregation(TxA2) 

Aside 2: Large surgery may cause edema; so the day before the surgery, put the pt. on 
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regulated.  
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What has happened so far? 
1.  Recognized foreign body/injury  
2.  Activated NFkB 
3.  Activation of co-stimulatory molecules  
4.  Activated PLA2  
5.  Activated Arachidonic Acid  
6.  Activated LOX and COX 
7.  Vasodilation, increased permeability  
8.  Released PMN attractors  
9.  Now how do the PMNs get there?  



Neutrophil activators & attractors  
1.  C5a (complement chemokine) 
2.  Leukotriene B4 
3.  IL-8 
4.  Bacterial products  



Targeted Cell Recruitment  



21.  Complement activation is a critical, early event during an innate immune response serving to both focus and amplify 
subsequent inflammatory events.  Complement can be activated by:  
A. mannose-mannose binding protein complexes 
B. C-reactive protein 
C. clotting factor XII activation 
D. endotoxin 
E. all of the above   
 
22.  Which of the following components of the complement cascade uses a covalent bond for its activity? 
A. binding of C1q to IgM 
B. C5a 
C. C3b   
D. C3a 
E. binding of mannose to the mannose binding protein 
 
23.  Type I collagen comprises over 90% of the protein extracellular matrix of periodontal tissues.  The degradation of 
fibrillar type I collagen in chronic adult periodontitis is currently thought the result of:  
A. generation of reactive oxygen species by neutrophils 
B. collagenases released by locally invading Gram negative bacterial species such as Porphyromonas gingivalis 
C. host expression of matrix metalloproteinase 1 
D. host expression of matrix metalloproteinase 8   
E. bacterial expression of matrix metalloproteinase 8 
 
24.  The generation of reactive oxygen species such as hydrogen peroxide and hyperchlorous acid is associated with 
which of the following neutrophil enzymes? 
A. myleoperoxidase   
B. lysosomal hydroxylase 
C. lactoferrin 
D. lysozyme 
E. bactericidal/permeability increasing protein 

 
25.  The initial recruitment of neutrophils during an innate immune response from the vascular to extra vascular space 
(also called margination), occurs through the expression of specific selectins on the luminal surface of endothelial cells 
and____ of neutrophils:  
A. Sialyl Lewisx carbohydrates   
B. Leukocyte functioning antigen (LFA-1) 
C. Intrascellular adhesion molecule -1 (ICAM-1) 
D. Il-8 
E. CD 28 (endothelial cell recognition carbohydrate) 

 
26.  The acute phase response is a primitive host response to infection and trauma that predates both the innate and 
adaptive immune response.  Component(s) of the acute phase response include:  
A. decreased total serum cholesterol levels  
B. decreased blood glucose 
C. increased serum albumin levels 
D. decreased serum iron levels   
E. all of the above 
 
27.  C-reactive protein directly participates in which of the following actions during an acute phase response? 
A. opsonization  
B. complement activation  
C. bacteria cell lysis  
D. all of the above   
E. A and B only    
 
 

A 



Targeted Cell Recruitment  
1.  Margination (rolling adhesion) 

•  PMNs usually roll along the inside of blood vessels  
•  Selectin on endothelial cells bind Sialyl-Lewis X Carbohydrate (SXC) on PMN 

to slow them down 
•  IL-8 promoted slowing down  

 
2.  Adherence  

•  Inflammatory mediators èIncrease integrin expression on PMN 
(upregulated by C5a and LTB4) binds strongly to I-CAM on endothelial cells 
(upregulated by TNFa and IL-1) 
•  ICAM 1 (endothelial cell) binds LFA-1 (PMN) 
•  ICAM 2 (endothelial cell) binds CR3 (PMN) 

 
3.  Emigration (transmigration) 

•  Caused by C5a, bacterial products (PAMPs), arachodonic acid metabolites 
(LTB4) and chemokines IL-8 (CXCL8) 

•  PMN digest BM by using MMP14 
•  Holes in the membrane allow more cells to flow out of the vessels into 

ECM èexudate!!!  



8.  Regarding early bone formation in a small bone defect containing a dental implant, only one of the following 
statements is true. 
A. It is non-directional and essentially grows in random fashion. 
B. It originates from the damaged surface of existing vital bone.  
C. It originates from the implant surface. 
D. It originates from the damaged surface of existing dead bone. 
E. It originates from the nearby gingiva. 
 
9.  Methods used to process a titanium alloy surface so that it would successfully osseointegrate include: 
A. Polishing it to make it extremely smooth 
B. Making sure the surface has a hydrophobic oxide layer 
C. Sand blasting the surface 
D. Roughening the surface using clean blasting, acid etching or both  
E. Both A and B are correct. 

 
10.  Methods that the clinician can use to optimize bone formation at a dental implant site include: 
A. Minimize heating of the bone during site preparation (drilling).  
B. Minimize mechanical stability of the implant. 
C. Maximize foreign debris at the implant site to stimulate inflammation. 
D. Both A and B are true. 
E. Both B and C are true. 
   
11.  A 25-year-old woman presents to your practice complaining of a greyish discoloration of her teeth.   Her medical 
history confirms that she was given tetracycline for infection when she was a child. 
 
The discoloration of her teeth is most likely caused by the tetracycline. This is an example of an endogenous 
pigmentation. 
A. The first statement is true and the second statement is false.  
B. The first statement is false and the second statement is true 
C. Both statements are true 
D. Both Statements are false. 

12.  In the development of an inflammatory response, which of the following choices are arranged in the correct 
sequence? 
A.  Increased vascular permeability, vasodilitation, increased blood viscosity, WBC emigration,WBC margination 
B.  Vasoconstriction, vasodilation, increased vascular permeability, increased blood viscosity, WBC margination, WBC 
emigration.   
C.  Vasodilation, vasoconstriction, increased blood viscosity, increased vascular permeability, WBC margination, WBC 
pavementing, WBC emigration 
D.  Vasoconstriction, vasodilation, increased vascular permeability, increased blood viscosity, WBC emigration, WBC 
margination, WBC pavementing 
 
13.  Which of the following best describes granulation tissue? 
A.  A chronic inflammatory response that is composed of lymphocytes and plasma cells. 
B.  A mixture of fibrin and neutrophils. 
C.  A mass of macrophages surrounded by lymphocytes 
D.  A proliferation of new blood vessels, fibronectin, primitive proteoglycans and type III collagens.  
 
14.  The microscopic change in nuclei that occurs in non-viable (dead) cells so that the nuclei appear small and deeply 
basophilic (dark blue) is called: 
A.  Karyolysis 
B.  Karyorrhexis 
C.  Pyknosis  
D.  Dysplasia 

B 



 
15.  The passage of fluid and the selective recruitment of cells of the innate immune system from the vascular to 
extravascular space during an inflammatory response is effected by:  
A. monocytes/macrophages 
B. vascular pericytes and associated smooth muscle cells 
C. endothelial cells of the microvasculature   
D. resident mast cells 
E. both B and C 

 
16.  The inflammatory cell infiltrate in a chronic inflammatory response is: 
A. primarily neutrophils  
B. plasma cells 
C. macrophages 
D. small lymphocytes 
E. B, C, and D  
 
17.  A bilateral sagittal split of the mandibular ramus is planned to correct a skeletal malocclusion however the procedure 
may result in extensive edema that could compromise the patient’s airway.  Therefore a course of corticosteroids is begun 
the day prior to surgery.  Which of the following vasoactive mediators would be inhibited by corticosteroid 
administration. 
A. PGE2 
B. platelet activating factor  
C. LTB4 
D. SRS-A 
E. all of the above   

18.  You extract several compromised teeth for a patient who states that he is not taking any medications but soon 
experience problems controlling post extraction bleeding.  Upon questioning, he relates that he has been taking aspirin (81 
mg/day) to prevent heart attacks.  Difficulty in obtaining hemostasis is most likely due to aspirin’s effect on: 
A. PGE2 
B. TxA2    
C. LTB4 
D. SRS-A 
E. PGI2 
 
19.  Prior to oral surgery you administer 600 mg of Ibuprofen for its analgesic and anti-inflammatory properties.  
Ibuprofen functions as a: 
A. irreversible COX inhibitor 
B. reversible COX inhibitor   
C. non-competitive COX inhibitor 
D. endorphin antagonist 
E. both C and D 
 
20.  An asthmatic attack results in IgE mediated mast cell degranulation followed by edema, excessive mucous secretion 
and spastic smooth muscle airway contraction.  The vasoactive mediator primarily responsible is:  
A. prostaglandin PGE2 
B. TxA2 
C. LTB4 
D. histamine   
E. serotonin 
 
 
 
 
 

C 
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o Margination aka Rolling Adhesion aka Pavement: affected by amount of fibrin, selectin, 

and addressin expressions.  
� Selectin on endothelial cell binds Sialyl-Lewis X Carbohydrate (SXC) of Addressin on 

Nphil → Slow down the rolling motion 
� Recruitment of selected PMNs due to platelet proteins: IL-8 promotes more slowing 
� Charge difference is mitigated 
� Adhesion molecules select certain appropriate blood cells.  

o Adherence: is increased by β1 and β2 integrin expression (eg. LFA-1) by leukocytes to 
endothelial cell ICAM-1 → tight tethering to the luminal surface 

o Transmigration aka emigration aka extravasation: is associated with mt-MMP 
expression;  
� PMN digests through the BM into extravascular space by using MMP14 
� Emigrating PMNs breaks BM more →  more  blood  proteins  exit  (exudate*) 

x So as the inflammatory response begins to mature it changes from transudate 
(ultrafiltrate of blood) to exudate 

 
- Inflammatory cell recruitment: Chemotactic factors for PMNs 
o C5a, PLS, fMLF, LTB4 
o IL-8 from MΦ 
o IL-1, IL-6, TNFα from MΦ  signals  endothelium  a  type  of  challenge  present 

 

- Mechanisms of inflammatory cell killing 
o Nphils have receptors for IgM, IgG, C5a, C3b, iC3b, LTB4, fMLF, IL-8 and pro-inflammatory 

cytokines TNF-α, IL-6, Il-1 for recognition and phagocytosis.   
Primary granules 
(P E C A M) 

- elastase (MMP-2, 9), cathepsin G, phosphorylase A2, 
myloperoxidase and acid hydrolyases 

Secondary granules 
 
(L L P C) 

- phosphorylase A2, lysozyme, lactoferrin and collagenase 
(MMP-8) 

� MMP8 uncovers bacteria from host ECM*** 

Tertiary granules 
( C G) 

o cathepsin and gelatinase (MMP-2, 9)  

 
o 2 ways of killing 

� Oxidative 

x O
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x ROS bursts bacteria 

Aside: When PMNs die, ROS leak out of vesicles into the area, causing hot tissue destruction 

� Non Oxidative  
x Lysosomal hydroxylases: broad spec antibacterial 
x Bacteriocidal/permeability increasing protein: Permeabilizes G- bacteria 
x Defensins: lyses cell membranes, broad spectrum 
x Lysozyme: attacks G+ cell walls 
x Lactoferrin: chelates iron 

 
- Mechanisms of host tissue destruction in inflammation 
o ROS 
o ↓tissue perfusion 
o MMP 8 
o Local bone resorption 

 

 

o Destruction of tissues are mostly due to the HOST RESPONSE to the infection 
o Most enzymes that turn over ECM are members of a gene family 

� Matrix Metallopreases – need divalent Zn2+ for activity 
� Collagenase 1 is constitutively active in most tissues that T.O. ECM 
� Collagenase 8 is a product of inflammatory cells 
� MMP 14 allows PMN to get into the ECM 

- Localized  bone  resorption:  “Osteoimmunology” 

 
o The  “established  lesion”  in  periodontitis  is associated with an intense plasma cell 

infiltration. Why? 
� Infection → endothelial cells recruit monocytes →  MCSF  (from  MΦ,  Fblasts,  Oblasts)  

and costimulatory molecules (TNFa, IL-1, IL-6)  trigger  monocyte  to  express  RANK  →  
RANK bind RANKL (from Oblasts, Fblasts, T-cells, Plasma cells) →  Signal  transduction  to  
NFK-b  →  Differentiate  into  Oclasts  →  Therefore,  bone formation is coupled with bone 
resorption.   

o OPG (from Oblasts, Fblasts) binding to RANKL →  Oclast  apoptosis 



21.  Complement activation is a critical, early event during an innate immune response serving to both focus and amplify 
subsequent inflammatory events.  Complement can be activated by:  
A. mannose-mannose binding protein complexes 
B. C-reactive protein 
C. clotting factor XII activation 
D. endotoxin 
E. all of the above   
 
22.  Which of the following components of the complement cascade uses a covalent bond for its activity? 
A. binding of C1q to IgM 
B. C5a 
C. C3b   
D. C3a 
E. binding of mannose to the mannose binding protein 
 
23.  Type I collagen comprises over 90% of the protein extracellular matrix of periodontal tissues.  The degradation of 
fibrillar type I collagen in chronic adult periodontitis is currently thought the result of:  
A. generation of reactive oxygen species by neutrophils 
B. collagenases released by locally invading Gram negative bacterial species such as Porphyromonas gingivalis 
C. host expression of matrix metalloproteinase 1 
D. host expression of matrix metalloproteinase 8   
E. bacterial expression of matrix metalloproteinase 8 
 
24.  The generation of reactive oxygen species such as hydrogen peroxide and hyperchlorous acid is associated with 
which of the following neutrophil enzymes? 
A. myleoperoxidase   
B. lysosomal hydroxylase 
C. lactoferrin 
D. lysozyme 
E. bactericidal/permeability increasing protein 

 
25.  The initial recruitment of neutrophils during an innate immune response from the vascular to extra vascular space 
(also called margination), occurs through the expression of specific selectins on the luminal surface of endothelial cells 
and____ of neutrophils:  
A. Sialyl Lewisx carbohydrates   
B. Leukocyte functioning antigen (LFA-1) 
C. Intrascellular adhesion molecule -1 (ICAM-1) 
D. Il-8 
E. CD 28 (endothelial cell recognition carbohydrate) 

 
26.  The acute phase response is a primitive host response to infection and trauma that predates both the innate and 
adaptive immune response.  Component(s) of the acute phase response include:  
A. decreased total serum cholesterol levels  
B. decreased blood glucose 
C. increased serum albumin levels 
D. decreased serum iron levels   
E. all of the above 
 
27.  C-reactive protein directly participates in which of the following actions during an acute phase response? 
A. opsonization  
B. complement activation  
C. bacteria cell lysis  
D. all of the above   
E. A and B only    
 
 

D 



What has happened so far?  
1.  Recognized foreign body/injury  
2.  Activated NFkB 
3.  Activation of co-stimulatory molecules  
4.  Activated PLA2  
5.  Activated Arachidonic Acid  
6.  Activated LOX and COX 
7.  Vasodilation, increased permeability  
8.  Released PMN attractors  
9.  PMNs break through BM and enter ECM 
10. Now what will the PMNs do?  



Mechanisms of PMN killing:  
phagocytosis  
1.  Neutrophils have receptors for: IgG, IgM, C5a, C3b, LTB4, fMLP, IL-8, 

TNFa. These factors are used for recognition and phagocytosis. Granules 
contain:  

2.  Oxidative killing  è ROS bursts the bacteria  
 
 
 
 

3.  Non-oxidative killing: lysozyme (Gram +), defensins (Gram -), lysosomal 
hydrolases, lactoferrin (iron chelator) 
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o Margination aka Rolling Adhesion aka Pavement: affected by amount of fibrin, selectin, 

and addressin expressions.  
� Selectin on endothelial cell binds Sialyl-Lewis X Carbohydrate (SXC) of Addressin on 

Nphil → Slow down the rolling motion 
� Recruitment of selected PMNs due to platelet proteins: IL-8 promotes more slowing 
� Charge difference is mitigated 
� Adhesion molecules select certain appropriate blood cells.  

o Adherence: is increased by β1 and β2 integrin expression (eg. LFA-1) by leukocytes to 
endothelial cell ICAM-1 → tight tethering to the luminal surface 

o Transmigration aka emigration aka extravasation: is associated with mt-MMP 
expression;  
� PMN digests through the BM into extravascular space by using MMP14 
� Emigrating PMNs breaks BM more →  more  blood  proteins  exit  (exudate*) 

x So as the inflammatory response begins to mature it changes from transudate 
(ultrafiltrate of blood) to exudate 

 
- Inflammatory cell recruitment: Chemotactic factors for PMNs 
o C5a, PLS, fMLF, LTB4 
o IL-8 from MΦ 
o IL-1, IL-6, TNFα from MΦ  signals  endothelium  a  type  of  challenge  present 

 

- Mechanisms of inflammatory cell killing 
o Nphils have receptors for IgM, IgG, C5a, C3b, iC3b, LTB4, fMLF, IL-8 and pro-inflammatory 

cytokines TNF-α, IL-6, Il-1 for recognition and phagocytosis.   
Primary granules 
(P E C A M) 

- elastase (MMP-2, 9), cathepsin G, phosphorylase A2, 
myloperoxidase and acid hydrolyases 

Secondary granules 
 
(L L P C) 

- phosphorylase A2, lysozyme, lactoferrin and collagenase 
(MMP-8) 

� MMP8 uncovers bacteria from host ECM*** 

Tertiary granules 
( C G) 

o cathepsin and gelatinase (MMP-2, 9)  

 
o 2 ways of killing 

� Oxidative 
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x ROS bursts bacteria 

Aside: When PMNs die, ROS leak out of vesicles into the area, causing hot tissue destruction 

� Non Oxidative  
x Lysosomal hydroxylases: broad spec antibacterial 
x Bacteriocidal/permeability increasing protein: Permeabilizes G- bacteria 
x Defensins: lyses cell membranes, broad spectrum 
x Lysozyme: attacks G+ cell walls 
x Lactoferrin: chelates iron 

 
- Mechanisms of host tissue destruction in inflammation 
o ROS 
o ↓tissue perfusion 
o MMP 8 
o Local bone resorption 

 

 

o Destruction of tissues are mostly due to the HOST RESPONSE to the infection 
o Most enzymes that turn over ECM are members of a gene family 

� Matrix Metallopreases – need divalent Zn2+ for activity 
� Collagenase 1 is constitutively active in most tissues that T.O. ECM 
� Collagenase 8 is a product of inflammatory cells 
� MMP 14 allows PMN to get into the ECM 

- Localized  bone  resorption:  “Osteoimmunology” 

 
o The  “established  lesion”  in  periodontitis  is associated with an intense plasma cell 

infiltration. Why? 
� Infection → endothelial cells recruit monocytes →  MCSF  (from  MΦ,  Fblasts,  Oblasts)  

and costimulatory molecules (TNFa, IL-1, IL-6)  trigger  monocyte  to  express  RANK  →  
RANK bind RANKL (from Oblasts, Fblasts, T-cells, Plasma cells) →  Signal  transduction  to  
NFK-b  →  Differentiate  into  Oclasts  →  Therefore,  bone formation is coupled with bone 
resorption.   

o OPG (from Oblasts, Fblasts) binding to RANKL →  Oclast  apoptosis 
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infiltration. Why? 
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and costimulatory molecules (TNFa, IL-1, IL-6)  trigger  monocyte  to  express  RANK  →  
RANK bind RANKL (from Oblasts, Fblasts, T-cells, Plasma cells) →  Signal  transduction  to  
NFK-b  →  Differentiate  into  Oclasts  →  Therefore,  bone formation is coupled with bone 
resorption.   

o OPG (from Oblasts, Fblasts) binding to RANKL →  Oclast  apoptosis 



21.  Complement activation is a critical, early event during an innate immune response serving to both focus and amplify 
subsequent inflammatory events.  Complement can be activated by:  
A. mannose-mannose binding protein complexes 
B. C-reactive protein 
C. clotting factor XII activation 
D. endotoxin 
E. all of the above   
 
22.  Which of the following components of the complement cascade uses a covalent bond for its activity? 
A. binding of C1q to IgM 
B. C5a 
C. C3b   
D. C3a 
E. binding of mannose to the mannose binding protein 
 
23.  Type I collagen comprises over 90% of the protein extracellular matrix of periodontal tissues.  The degradation of 
fibrillar type I collagen in chronic adult periodontitis is currently thought the result of:  
A. generation of reactive oxygen species by neutrophils 
B. collagenases released by locally invading Gram negative bacterial species such as Porphyromonas gingivalis 
C. host expression of matrix metalloproteinase 1 
D. host expression of matrix metalloproteinase 8   
E. bacterial expression of matrix metalloproteinase 8 
 
24.  The generation of reactive oxygen species such as hydrogen peroxide and hyperchlorous acid is associated with 
which of the following neutrophil enzymes? 
A. myleoperoxidase   
B. lysosomal hydroxylase 
C. lactoferrin 
D. lysozyme 
E. bactericidal/permeability increasing protein 

 
25.  The initial recruitment of neutrophils during an innate immune response from the vascular to extra vascular space 
(also called margination), occurs through the expression of specific selectins on the luminal surface of endothelial cells 
and____ of neutrophils:  
A. Sialyl Lewisx carbohydrates   
B. Leukocyte functioning antigen (LFA-1) 
C. Intrascellular adhesion molecule -1 (ICAM-1) 
D. Il-8 
E. CD 28 (endothelial cell recognition carbohydrate) 

 
26.  The acute phase response is a primitive host response to infection and trauma that predates both the innate and 
adaptive immune response.  Component(s) of the acute phase response include:  
A. decreased total serum cholesterol levels  
B. decreased blood glucose 
C. increased serum albumin levels 
D. decreased serum iron levels   
E. all of the above 
 
27.  C-reactive protein directly participates in which of the following actions during an acute phase response? 
A. opsonization  
B. complement activation  
C. bacteria cell lysis  
D. all of the above   
E. A and B only    
 
 

A 



Host tissue destruction 
• Release of ROS from dead PMN cause tissue damage  
• Decreased tissue perfusion 
• Expression and activation of MMPs 
•  Inflammatory mediated bone resorption è 

Osteoimmunology  



Inflammatory mediated bone resorption: 
Osteoimmunology  
 •  RANK receptor è on osteoclast 
•  RANK-Ligand è on osteoblast  
•  OPG released by osteoblast èinhibitor of osteoclasts  

•  Infection è endothelial cells recruit monocytes MCSF 
(mphages, Fblasts, Osteoblasts) + costimulatory molecules 
(TNFa, IL-1, IL-6) è trigger monocytes to express RANK è 
RANK binds RANK-Lè NFkB pathway activation è 
differentiate into osteoclasts è bone resportion occurs  

•  OPG è inhibitor released from osteoblast and fibroblast to 
induce osteoclast apoptosis  

•  Balance of OPG vs. RANKL determines formation or resorption 



28.  Which of the following has been shown in clinical trials to decrease serum levels of CRP? 
A. aspirin (365mg/day) 
B. statin therapy 
C. successful periodontal therapy for subjects with severe periodontitis and elevated CRP levels 
D. all of the above   
E. A and B, only 
 
29.  A patient asks whether treatment of his periodontitis will decrease his chances of experiencing a heart attack.  Based 
upon the present literature, you can tell him: 
A. Recent systematic reviews do not support the association between periodontitis and heart attacks 
B. There is a modest association between periodontitis and heart attacks (odds ratio about 2) and effective periodontal 

therapy has been shown to decrease the incidence of future heart attacks 
C. There is a modest association between periodontitis and heart attacks (odds ratio about 2) but this appears to be due to 

confounding factors shared by both diseases such as smoking, diabetes, increased BMI and increasing age 
D. There is an association between periodontitis and heart attacks (odds ratio about 2) and effective periodontal therapy 

has been shown to decrease some of the risk factors associated with heart attacks such as serum CRP values, arterial 
intima thickness and endothelial dysfunction.   

E. There is an association between periodontitis and heart attacks but effective periodontal therapy has not been shown 
to have any effect on heart attacks or risk factors associated with heart attacks. 

 
30.  A patient who presents for implant therapy has been prescribed an inhibitor to the receptor activator of NFK-B ligand 
(RANKL) (Denosumab®) for the management of rheumatoid arthritis.  You are a concerned the patient will have: 
A. increased susceptibility to bacterial infection 
B. increased susceptibility to viral infection 
C. inhibited bone resorption   
D. impaired soft tissue wound healing 
E. both A and B  
 
31.  After binding endotoxin by Toll-like receptor-4, the transcription of tumor necrosis factor α (TNF-α), interleukin 1 
and 6 (IL-1 and IL-6), in macrophages is mediated by: 
A. the cyclooxygenase pathway 
B. the lipoxygenase pathway  
C. AP-1 expression 
D. NFκB   
E. interferon γ 

 
32.  You use a commercially available grafting material containing type I collagen and an inductive factor to induce bone 
formation in a large cranial defect (Infuse® ).  The inductive factor is most likely human recombinant:  
A. VEGF 
B. PDGF 
C. BMP-2   
D. IGF-I 
E. amelogenin 

33.  Early in the healing of an osseous fracture, whether woven bone or cartilage is deposited within the primary callus is 
dependent upon: 
A. proximity to newly formed vasculature   
B. presence of BMPs 
C. the type of previous extracellular matrix within the site 
D. the ratio of PDGF/BMP-2 
E. the ratio of OPG/RANKL 
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Resolution of acute inflammation 
• Anti-inflammatory mediators are released to down 

regulate selectins and signal monocytes to clean up 
1.  Lipoxins 
2.  Resolvins 
3.  protectins 



Chronic inflammation  
• Can follow acute inflammation or occur in response to 

viral, parasitic infection or malignancy  
• Cellular infiltrate consists of: macrophages, plasma cells, 

lymphocytes and eosinophil  
• Chronic inflammation can co-exist with acute inflammation 

as in periodontitis  



 
15.  The passage of fluid and the selective recruitment of cells of the innate immune system from the vascular to 
extravascular space during an inflammatory response is effected by:  
A. monocytes/macrophages 
B. vascular pericytes and associated smooth muscle cells 
C. endothelial cells of the microvasculature   
D. resident mast cells 
E. both B and C 

 
16.  The inflammatory cell infiltrate in a chronic inflammatory response is: 
A. primarily neutrophils  
B. plasma cells 
C. macrophages 
D. small lymphocytes 
E. B, C, and D  
 
17.  A bilateral sagittal split of the mandibular ramus is planned to correct a skeletal malocclusion however the procedure 
may result in extensive edema that could compromise the patient’s airway.  Therefore a course of corticosteroids is begun 
the day prior to surgery.  Which of the following vasoactive mediators would be inhibited by corticosteroid 
administration. 
A. PGE2 
B. platelet activating factor  
C. LTB4 
D. SRS-A 
E. all of the above   

18.  You extract several compromised teeth for a patient who states that he is not taking any medications but soon 
experience problems controlling post extraction bleeding.  Upon questioning, he relates that he has been taking aspirin (81 
mg/day) to prevent heart attacks.  Difficulty in obtaining hemostasis is most likely due to aspirin’s effect on: 
A. PGE2 
B. TxA2    
C. LTB4 
D. SRS-A 
E. PGI2 
 
19.  Prior to oral surgery you administer 600 mg of Ibuprofen for its analgesic and anti-inflammatory properties.  
Ibuprofen functions as a: 
A. irreversible COX inhibitor 
B. reversible COX inhibitor   
C. non-competitive COX inhibitor 
D. endorphin antagonist 
E. both C and D 
 
20.  An asthmatic attack results in IgE mediated mast cell degranulation followed by edema, excessive mucous secretion 
and spastic smooth muscle airway contraction.  The vasoactive mediator primarily responsible is:  
A. prostaglandin PGE2 
B. TxA2 
C. LTB4 
D. histamine   
E. serotonin 
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Granulomatous inflammation  
• Wall off infection and non-digestible particles  
• Classic example: TB 
• Characterized by epitheloid cells (activated foamy 

macrophages) and granulomas  


