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INTRODUCTION AND AIM OF WORK

IRTRODUCTION

The use of blood for diagnostic purposes can sometimes be
limited instead of its diagnostic wvalidity. Moreover. repeated
blocod sampling can lead to serious problems in newborns as well
as in anaemic and hypovolaemic adults (Haeckel, 199¢;. on the
other hand easy, =stress-free, non Iinvasive nature cf saliva
collection makes it one of the most accessible body fluids.
Moreover, saliva is of potential value in studying normal human

physiology as well as pathology (Vining et al., 1987).

In the field of endocrinology, the detefmination of
different hormones in saliva provides useful information in the
clinical study of varicus endocrine functions especially in
pediatric patients, or in patients requiring frequent sampling
(Evans et al., 1983). Also some analytes in saliva may have more
significance than their corresponding serum levels, ior example
salivary testosterone which proved to be of greater diagnostic
value in hirsutism than any of the currently used serum androgen
assays (Osredkar et al., 1989).

Finally, salivary analysis facilitates short-term dynamic

tests, pharmacokinetic analysis as therapeutic drug monitoring
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in cases of chronic therapy and investigations of chronclogical

changes (Patrick et al., 1930).

AIM OF WORK

The aim of this study is to review the composition,
functicn and physiolegy of saliva as well as its potential value
and possible role in the diagnosis of different disease states.
The value of salivary assays in therapeutic drug monitoring will

also pe reviewed,
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I. PHYSIOLOGY OF SALIVARY SECRETION

Saliva 1is secreted by three pairs of exocrine glands, the

parotid, the submaxillary and the sublingual.

A. Compcosition of Saliva

- ——— A A — — —

About 1500 ml of saliva are secreted per day. The pH ~of
Saliva dis abou“~ 7.0. Water accounts for 99 percent of the
secreted £1luid. The remaining 1 percent consists of wvarious

salts as calcium and scdium etc., and few proteins.

The major protein of saliva is mucin which contains small
amounts of carbohydrates attached to the amino acid side-chains
of the protein. When mixed with water, mucin forms a highly
viscous sclution known as mucus, that lubricates the food.
Another protein secreted by salivary glands is the enzyme «
amylase = ptyalin, which catalizes the breakdown of

polysaccharides inte disaccharides {Vanter, 1975).

B. Physical Properties of Saliva

M e T —— - i — Tl —

e ——— e ————

The total csmotic pressure is always hypotonic in man,being

at maximal secretory rates, about two thirds that of the plasma
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value. Dehydration and repletion lead to corresponding changes

in saliva osmolarity.

The pH of saliva secreted by unstimulated human parotid
glands ranges frow 5.45 to 6.06. On stimulation, the pH of
parotid saliva rises by two pH units fto a maximum of 7.8 after

stimulation (Davenport, 1977).

C. Functions of Saliva

Saliva facilitates swallowing, keeps the mouth moist and
serves as a solvent for the molecules that stimulate the taste
buds. It also alids speech and keeps the mouth and teeth clean.

The saliva may also have some antibacterial action (Miller,

1982) .

D. Control of Salivary Secretion

Salivary secretion is under neural control. Stimulation of
the parasympathetic nerve supply causes profuse secretion of
watery saliva with a relatively low content of organic material.
Atropine and other «cholinergic blocking agents reduce salivary

secretion. On the other hand, stimulation of the sympathetic
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nerve supply causes vasoconstriction, and secreticn of small

amounts of saliva rich in organic constituents from the sub-

maxillary glands. However, it has no effect on parotid secretion

{Davenport, 1982).

The presence of food In the mouth causes reflex secretion
of saliva, and so dcoes stimulation of vagal afferent fibres at
the gastric end of ocesophagus. Moreover, salivary secretion is
easily conditioned. The sight, smell, and even thought of food

causes salivary secretion {Davenport, 1982).

Like the thyrcid gland, the salivary glands concentrate
icdide from the plasma, the salivary/plasma iodide ratio
sometimes reaching 60. The physiological significance of this

icdide - trapping phenomencn is uncertain.

The salivary glands have also been reported to contain
somatostatin, glucagon, and various growth factors. The
functions of most of these factors in the salivary glands are
unknown, but it has been suggested that glucagon secreted from
the salivary olands contributes to the hyperglycaemia in

pancreatectomised animals (Davenport, 1978).
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E. Causes of Decrcased Salivation

Jryness o2t the woutn Iro decrensed salivalion 1s a
fan'lilar tLrension! Fearornoe Fezr, oot it may  bo nors
oL sl o waouwb DLl o a5al obstiact oo, It

mET El8C eau.t from wloozos: i Lre ogallvary Jglands, for
examole, MuTps, 3304ren’=s Jdls sose and me_svary caloulo . Doy
molutin iz usual In The STates oI L sUvyClalUlon, causing thizoo, In
ecute L:.zeza, such drvooss AR LolTnTELd Imdicar:ocn ol ths
necossity for Dilulcs Ooilvic, -l
F. Causes o0f Increased Salivation

This Coouis 170 1rritant jesoopns o fhe oaccal  mcooo, for
examplie n storatitis, teething o infants, in Parginscrn . sa o and

A8 all accordaniroenl

syrmoton of ozsophaagsai obs
cannoet be swal owsd (Oglivo

G.

Sgliva 1z ar casy
oroduce suTiicient =alisra o

Aaclid orysitals or chewino
Tegllred To IO0L0E 2 S3Ties

ivatlon is often =

Doralneo Che secretion

nora

{
[
o

{
ry
]
s
Vi
a¥

o vt objects  ils cocasicnally
4T B

Central Library - Ain Shams University



-5

A number of sinple precautions are needed when cellecting
saliva. Ideaily, tooth brushing should be avoided and the mouth
should be ringed well with water for 5 minutes before
collection. Contaminatien with gingival blood may give rise to
falsely elevated salivary steroilid concentration as well as
increased concentration of cther analyites that are highly bound
to proteins. Hence, the methoed is not suitable 1if the patient
has gum or other mouth diseases. one further pitfall is
excgenous stercid in the form of therapy, which can be present
in the mouth in high concentration that is sufficient to cross
react in the assay. Salivary samples should be collected before

the use of any stercidal therapy (Addisson, 1987%).

The high viscosity,and food particles, can cause discomfort
for the patient during collection and are also « source of
interference during processing (Schramm et al., 193%1) Addisson
{1987) reported that saliva should be centrifuged to remove
debris. The hilgh viscosity of saliva can be reduced considerably
by freezing and thawing, thereby facilitating pipetting.
Attempts to facilitate saliva collection by chewing on parafilm
or by collection into cotton plugs can lead to high non specific

binding of analvtes to be measured {Taylor et al., 1978).
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