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Saliva 
The doctor gave us 17 slides and he mentioned everything in them with some extra notes , So I added the notes to the slides instead of copying them all over again .. 
·  no need to refer to the slides :D  
· Slide 1 is the title of the lecture ^^
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____________________________________________________________
· Oral mucosa transudate  secretions that come from the mucosa.
· Anything in the blood may also appear in the saliva “ things in the blood go through transpiration process “
* transpiration y3ni  el ashya2 btersha7 mn el blood lal saliva ..
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· Saliva is composed mainly from water and the remainder are electrolytes , proteins ..
· Immunoglobulin’s  IgA is present in all the secretions and the only Ig that may present in the secretions normally .. In saliva IgM and IgG are also present .
· Albumin also comes from blood , that’s why it appears in small amount “ traces “
· Urea is synthesized in the liver then transported to kidney by the portal vein which means it goes through systemic circulation , once it reaches the intestine it will be degraded by bacterial urease to ammonia and this is dangerous to people with renal failure because they will have increased levels of ammonia which is toxic .. same story with oral cavity , it has bacterial urease also .. and same story 
fits here with people with renal failure.
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· Functions of saliva : 
Starting with taste ;  saliva works as a solvent .
Salivary flow should be hypotonic “ same composition of plasma but with lesser amounts which makes it easier for us to differentiate between the food we taste “ ..
· Mucins are proteins that have multiple types from 1 to 7 ,  increasing the carbohydrates contents on these protein make saliva more viscous .
· As long as viscosity is increasing ,  it makes mastication easier.



Slide 5 :
[image: ]


· The flow of saliva keeps dissolving the ingested material until it cleans the mouth from it .
· Salivary flow will decrease the carbohydrates contents on the surface of the teeth which results in less dental carries.
· Salivary content has a role in decreasing the bleeding time that’s why when you have a cut in your finger the first thing you do is sucking it , resulting in a clot that’s less solid than normal .. Growth factor is the cause of this role.
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· Saliva works as a buffer because it reduces the acidity that’s produced by bacteria , that’s why it decrease Enamel demineralization ..
· Bicarbonate and phosphate are the two most important buffers in the human body , as well as the the negatively charged proteins .
· The negatively charged proteins linked to  H+   decreasing the acidity .
· Sialin ( -ve charged protein )  increases PH  decreases acidity .
· Urea also decreases the acidity because it’s a base component .
· Children with chronic renal insufficiency have high urea ratio so more urea will reach the oral cavity resulting in decreasing the acidity thus less dental caries .
· High ratio of urea results in high ratio of ammonia causing gingivitis.
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· Increasing Ca ratio will result in less cavitations in teeth ..
· What controls the ratio of Ca is the concentration , if the Ca decreases in the oral cavity it will move out from the teeth to the mouth as to compensate and this activity is ruled by low PH .
· Its important for us to keep in our minds that Ca ratio in the oral cavity is not affected by diet , because what come from the diet aided originally by hormones .
· F replaces the P place in the hydroxyapatite crystals .. results in reducing mineral loss because its less soluble and it also aids in decreasing the acidity.
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· Ca may be linked to protein or free in the solution ; it depends on the PH.
· Low PH  high acidity  free Ca
· High PH  low acidity  linked Ca
· Ca  attaches to  α-amylase to make it function , if its not attached it wont function so It works as a cofactor.
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· Salivary lingual lipase doesn’t function in the oral cavity because it needs more acidic environment .
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· If we want  α-amylase to work better we should increase the Cl and Br ratio because they are the most effective activators for it .
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· IgA is in the form of dimer in the secretions .
· As I mentioned earlier we can find IgM and IgG.

· Slide 12 : 
[image: ]
















Slide 13 :
[image: ]
























· Since lysozyme is strongly cationic it will link to the –ve carbohydrates in the bacterial wall and breaks it.
· Gram negative bacteria is protected by the external lipolysaccharide layer but still lysozyme can  break it also.
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· Iron is an essential element for all organisms  and lactoferrin works as a scavenger to it .
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· Peroxidase transform H2O2 into H2o and during the reaction thiocyanate becomes hypothiocyanite which is an antibacterial agent and aids in the immunologic process .
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· PRPs and Statherins are negatively charged proteins .
· They bind to Ca so they have a role in Ca balance  .
· They also have a role in buffering capacity .
· They have two serines that are bounded to phosphate forming what we call phosphoserine .
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· Histatins are Histidine  rich “ +vely charged “
· Since they are positively charged they will bind to the –vely charged carbohydrates in the bacterial wall and break it which give them an antimicrobial activity.
· Agglutination  is an example of histatins.
· Ca balance is maintained by PRPs , Statherins and histatins .





· Good luck all ^^
Done by : Ala’a B. Bashir ..
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Saliva — Function
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» 6. Integrity of Tooth Enamel (remineralization & demineralization)
v'Main factors for stability of hydroxyapatite: Ca, PO 3, F-, & pH
+ Ca, PO,37: ionic exchanges towards/from the tooth (saturation)

© Post-eruptive maturation & Remineralization of a carious tooth
before cavitation

© Conc. of salivary Ca varies with SF and is not affected by diet
« Fluoride in saliva:
o Its concentration in total saliva is related to its consumption

o F-reduces mineral loss when biofilm pH drops (| solubility of
hydroxyapatite; more resistant to demineralization)

o Fluoride also reduces the production of acids in biofilm
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Saliva - Function

~ 6. Integrity of Tooth Enamel (remineralization & demineralization)

v Depending on pH, salivary Ca can be ionized or linked
© lonized: establishing equilibrium between the calcium
phosphates of enamel and its adjacent liquid (saturation)
© Non-ionized: can be linked to
* Inorganic ions (phosphate, bicarbonate, fluoride)
* Small organic ions (citrate)

* Macromolecules (statherin, histidine-rich peptides, and
proline-rich proteins)

v A special case of the combination of calcium is its strong link

with a-amylase, where it acts as a co-factor necessary for the
enzyme function
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Saliva - Function

» 7. Digestion
¥ Initial digestion of starch (maltose, maltotriose, & dextrins);
favoring formation of food bolus

¥ Mainly due to the digestive enzyme a-amylase (ptyalin);
Parotid (80%)

v Itis considered a good indicator of properly functioning salivary
glands? (40-50)% of total salivary protein produced

v Lingual lipase: has a pH optimum ~4. So, it is not activated till
entering an acidic environment
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a-amylase

~ Two isoforms: salivary & pancreatic

~ Salivary amylase (ptyalin): Con cpon
v Breaks starch (insoluble) into é” T) § "(\ )é" T>\ /é” ”>\ )é" Y
maltose and dextrins (soluble) uufm;:mg QH e u;u::w
v Acts on linear a(1,4) glycosidic oy te -
linkages Haltore amylose it coxtin
v Inactivated in the stomach T&:)N\ kif:\“ R P o U
S e SR B Kok M\Q@
~ Optimum conditions forptyalin: ~» =~ =2 Novsiera | Retoam

e erd nd end

v Optimum pH (~6) & T (37°C) .
v Anions & activators:
© Cl & Br: most effective

o lodide: less effective
0 S04 & POy: least effective m./\ ° S auns/& °
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Saliva - Proteins

~ 8. Antibacterial Properties & Participation in Film & Calculus
Formation

¥ Immunologic & non-immunologic proteins with antibacterial
properties

v Also, some proteins are necessary for inhibiting spontaneous
precipitation of calcium & phosphate ions in the salivary glands
& in their secretions

v Secretory IgA: the largest immunologic component of saliva. It
can neutralize viruses, bacterial, and enzyme toxins. It serves
as an antibody for bacterial antigens and is able to aggregate
bacteria, inhibiting their adherence to oral tissues
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Saliva - Function

- 8. Antibacterial Properties and Participation in Film and Calculus
Formation

v Other immunologic components, such as IgG and IgM, occur in
less quantity and originate from gingival fluid

v Non-immunologic salivary protein components:

> Enzymes: lysozyme, lactoferrin, and peroxidase
Mucin glycoproteins

gglutinins

istatins

roline-rich proteins

tatherins
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Saliva - Enzymes - Lysozyme

» Lysozyme (4 S-S bonds) can hydrolyze the
cellular wall of some bacteria (B 1-4 linkage),
and because it is strongly cationic, it can
activate the bacterial “autolysines” which are
able to destroy bacterial cell wall components

» Gram-negative bacteria are more resistant to
this enzyme due to the protective function of
their external lipopolysaccharide layer

Lysozyme

Lysozyme cleaves tho
B1->4linkage here.
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Saliva — Enzymes - Lactoferrin

» Lactoferrin scavenges free iron in the saliva causing bactericidal
or bacteriostatic effects on various microorganisms requiring
iron for their survival

» Lactoferrin also provides fungicidal, antiviral, anti-
inflammatory, and immunomodulatory functions
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Saliva - Enzymes - Peroxidase

» Peroxidase (sialoperoxidase) offers antimicrobial activity
because it serves as a catalyst for the oxidation of the salivary
thiocyanate ion by hydrogen peroxide into hypothiocyanate, a
potent antibacterial substance

» As aresult of its consumption, proteins and cells are protected
from the toxic and oxidant effects of hydrogen peroxide

Salivary Peroxidase
H207 + thiocyanate ion (SCN-) --eeoeeeeemeecemeaeaes >

Hypothiocyanite ion (OSCN~ /HOSCN)+ H20
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Saliva — Proteins - PRP & Statherins

» Proline-Rich Proteins

v Negatively charged Ca?* binding phosphoproteins: Inhibit the
spontaneous precipitation of calcium phosphate salts & the
growth of hydroxyapatite crystals on the tooth surface;
preventing the formation of salivary & dental calculus

v Two phosphoserines - additional negative charges; favoring oral
structure lubrication

v Ca**balance, strongly prevents precipitation
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Saliva — Proteins — Histatins

» Afamily of His-rich peptides, largest is phosphoprotein, others
not
v' Have antimicrobial activity against strains of bacteria & fungi
v The bactericidal & fungicidal effects occur through union of
positively loaded histatins with the membranes resulting in
destruction of their architecture & altering their permeability

» Other functions:

v Inhibition of histamine release by the mastocytes, suggesting
arole in oral inflammation

v Salivary agglutinin: a highly glycosylated protein frequently
associated with secretory IgA, responsible for bacteria

agglutination
v Also Ca2+ balance
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Total Saliva

» Total (whole) saliva: the complex
mixture of fluids from the salivary
glands, the gingival fold, oral
mucosa transudate, in addition to
the mucous of the nasal cavity and b=
pharynx, non-adherent oral K
bacterial, food remainders,
desquamated epithelial & blood
cells, as well as traces of
medications or chemical products

=S 2

Parotd Gland

Submandibular Gland
Sublingual Gland
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Saliva — composition

» Salivary fluid is an exocrine secretion
v'Water (99%); the remainder 1% are:
v Electrolytes: Na, K, Ca, Cl, Mg, HCO3, PO4

v Proteins: enzymes, Igs, antimicrobial factors, mucosal
glycoproteins, traces of albumin and some polypeptides

v Also: glucose and nitrogenous products (urea & ammonia)
< The components interact & are responsible for the various
functions attributed to saliva

~ Salivary Flow (SF) index:
v Normal salivation (1-1.5L) v Low

v Very low (hyposalivation) v High or very high (hypersalivation)
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Saliva — Function

» 1.Taste

v The SF is hypotonic (plasma; low levels of glucose, Na, Cl, & urea)

v Gustin (salivary protein): necessary for the growth & maturation
of taste buds

» 2. Protection and Lubrication

v Mucosal covering to lubricate & protect against irritating agents

v Mucins: high carbohydrate content; responsible for lubrication,
protection from dehydration, & maintenance of salivary viscosity

v Mastication, speech, & deglutition (swallowing) are aided by the
lubricant effects of these proteins
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Saliva - Function

» 3. Dilution & Cleaning

v Its’ fluid consistency provides mechanical cleansing (non-
adherent bacteria & cellular & food debris)

v SF tends to eliminate excess carbohydrates, thus, limiting the
availability of sugars to the biofilm microorganisms

v SF reduction causes a drastic change in the level of oral cleaning

» 4.Tissue Repair

v The bleeding time of oral tissues is shorter than other tissues
although the resulting clot is less solid than normal

v Experimental studies in mice have shown that the epidermal
growth factor is the cause (produced by submandibular glands)
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Saliva - Function

» 5. Buffer Capacity

v Buffers: neutralizes acids produced by acidogenic organisms,
thus, preventing enamel demineralization

v The bicarbonate & phosphate buffer systems (the two most
important)

v Negatively loaded residues on salivary proteins work as buffers

v Sialin (salivary peptide): increases the biofilm pH after exposure
to fermentable carbohydrates

v Urea: causes a rapid increase in biofilm pH by releasing ammonia
and CO2 when hydrolyzed by bacterial ureases

© Children with chronic renal insufficiency present with less
caries than healthy children

o Ammonia: is cytotoxic to gingival tissues initiating gingivitis





