LAMPIRAN

Tissue Engneering

Pose Lofst © sy Anniesert, e
001 10,1083 ten TeA 2020.0164
1
Building a Functional Salivary Gland for Cell-Based Therapy: More
than Secretory Epithelial Acini
Caitlynn M. L. Barrows', Danielle Wu', Mary C. Farach-Carson'>", and Simon Young?
i of nd of Oral and
Maxliofacial Surgery at UTHealth Science Center at Houston, Houston, Texas, United
States; °D of d at Rice University, Houston, Texas,
United States
Contact Information:
Caitlynn M. L. Barrows, BS
The University of Texas Health Science Center at Houston,
1941 East Rd., BBSE 421444
Houston, T 77054
2 Phone: (207) 891 - 2244
H Caitlynn Barrows @uth tmc.edu
H Danielle Wu, PhD

1941 East Rd. BBSB 4206
Houston, T 77054
Phone: (713) 486 - 2657

Danielle. Wu@uth.tme.

Wary C. Farach-Carson, PhD
The Universiy of Texas Health Science ¢
1941 East Rd. BBSB 4220

Houston, T 77054
E
Phone: 713 486 4438
-~

Mary € FarachCarson@uth.tr

tth\ 1ER

1":EL| e
Scintigraphic assessment of sali
radiotherapy for head and ne:

and quality of life
Wen-Cheng Chen*®, Chia-Hsuan Lai

et e 3 by 202

et
Houd a0 sk cancer

The University of Texas Health Science Certter at Houston

Concson: A sifcan cocaonwas o s e o of E e e il

10 preservation of th function of both protd gands.

2012 Eisevir L. A ighs reserved.

Introduction

response following RT has been investigated in several large pro-
e it x e e ESRSERIRcu o

w(mmmmnmmmmmmmmm.nm

don n. m Shale. e el wihemy. for pamlld

intensity-
e KT (WKT <o spare sy sands, s, presening

s,

salivary flow rates and improving xerostomia
conventionl KT.'* The parotid gland dose-volume

T Camesponding shor, Addess: Department of Raditon Oeclogy, Chang

o and bserved erusonia was achieved by 3 conformalox

oS S vy iy i o e B8
aulity

T 45555 162 1000 o 596 5 362 10002067

of life questionnaire is more usefol in
Therefore. in the present prospective

12 i L1 A8 ghts s,
Mo ooy 370

lian Dente

Ausvatan Dan ol 20186 20-20

ot 101111812136

irradiated for head and

Dental 8 t of p
neck cancer

N Beech,* S Robinson,t § Porceddu,{ M Batstone™

e T e
P T et o Qi
ABSTRACT

Patients undergoing ra
head and neck mall:ll:ncm are prone to
i e conrorer

Abbreviations
rensity- modolcd radh 1500 = Interna
DT

Keywonds: Head and neck oncology, mansgeme, prevention, eadiation, estortion.

“miodcipnary teame MMP = matn calloprocinses; OFC

on therapy a chber primary, auvant, combination dherapy o pallative management of
i e Ve ma i«

o e GIG < o oo s HNG = st and vk o HEY = Hua P Vs INKT =
e oy Pari

pporie
mpmymn cundauss ORN = ot

RP -

(Accepted for publication 12 May 2013.)

INTRODUCTION
and neck cancers (HNC) afé ofiei tréated with

he same mechanism
Iy thosc that are rap-
bl

malignant B cell lymphorm, mastly mucos-sssocisted
tssue lymphomas, Certain classes of drugs can induce
hyposalivation and/or xerostomiaby, e.g, targeting neu-
rotransmitters and receptors. Asaresut, amongst others.
mp-wuwan of fluid and efectrolytes in salivary glands

ueed andthe salivary composition can change.
Dunw head and neck radiotherapy, the adminstration

more than 40%; POREFSGIGHEESpY Uental decHy s
than 50%7

andaesonioserots 1o 15%:
While the majority of ot

some complications is associated

tors, such as in the case of ostcoradionccrosis and

dental extractions. "™+ As oral complications are

commen, pocaially pcentable and have rognic
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‘paticnts who have or will undergo radiation therapy.
* Preadiotherapy dental assessment

the subjective fecling of oral dry-

The term is derived from the Greek words

1o’ ({npo<), meaning ‘dry’, and stoma (cwéya),

nlng ‘mouth’. The prevalence of xerostomia

stimated to be between 13 and 63% [1], It is

jore prominent in women, in elderly subjects

and in individuals housed in long-term care fa-

cilities. A number of factors has been associated

with transient or persistent xerostomia (table 1)

“This paper will focus on the three most common

causes: Sjogren’s syndrome (55), medication and
radiotherapy of the head and neck.

Sjgren’s Syndrome.

which are lo-
cated in the periphery of the head, leads 10 progressive
loss of glandular function and » diminished salivary out-
put. Reduction of the dose and the volume of irradiated

ogist Henrik Sjogren in 1930. It is a chronic in-
flammatory and lymphoproliferative disorder
that is principally characterized by chronic inf

b highly benefiialfor patients.
020145 Krger e Basel

the salivary and lacrimal glands, resulting in xero-
stomia and dry eyes (keratoconjunctivitis sicca).
‘These symptoms may be acompanied by extrag-
landular manifestations, evident in almost any or-
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DEFINITION

‘The prognosis and multimodal therapeutic options. for patients with head and
neek cancer vary depending on epidemiologic factors, anatomical location, and
stage. There is marked ity of tumors arising in the bead and neck re-
gion (Fig. 1). The foeus here is on squamous-cell carcinomas arising from mucosal
surfaces of four major anatomical sites: the otal caviry, sinonasal cavity, pharyns,
and larynx. (Nasopharyngeal cancer is not diseussed because of differences in
epidemiology, pathology, natural history, and treatments that are beyond the scope
of this review.)

EFIDEMIOLOGY

Head and neck cancer was the seventh most common eancer worldwide in 2018
‘new eases and 450,000 deaths)? aceounting for 3% of all cancers (51,540
‘cases) and just over 1.5% of all cancer deaths (10,030 deaths) in the United
Seates.? Typically diagnosed in older patients in assciation with heary use of to-
baceo and alcohol, head and neck cancers are slowly declining globally, in part
because of decreased use of tobaceo.™*
Conversely, cases of |
HIV type 16, are inereasing, predominantly among younger people in Nortn
America and norther Europe, reflecting a latency of 10 to 30 years afier oralsex
sure.** The feaction of

in the 1

result of increased awareness, identification of the
ion berween HIV and cancers of the head and neck, and enhanced diag-
evaluation for HEV.

cervical can-
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Pratein Components of Human Saliva
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mucin structure, localization within the oral cavity.

concepts will then be applid 1o presens
:Ibmm such s HIVAAIDS, oral candidiasis, and dental

it what is known
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ucians, the primary gekforming compongnts of

‘e, provide u critical lnyer of protection on

wet epithelial surfaces in the body including the
il triet,

trast. Unregulated mucin production can greatly affect
the ealth of the host, For example, mice spontansously
develop ulcerative colitis when intestinal mucin is arti-
ficially downregulated (1) In a seprate study whers lung

to salivary mueins

the gastroiniestinal tract, respiratory iract. and
A sammazy of arcas where musins can be found in the

mare bacteria in their lungs. which greatly reduced long-
term survival (21 In the oral cavity, decreased salivry
flow 15 linked (5 the i incidence of candidiasis
and dental caries, which coukd be caused by reduced levels
of salivary mucins (3-6). Tllsfndlnpmg;h\lg;hl the im-
portance of regulated jon, but our under-
standing of the precise mmm: u,. which musin
provide protection in he oral ity is continually being
revised. One of the primary guestions thal still remains

Fig. In. Each of
structurs that can influence its fosalization and function,
This section wall address structural the mucins

found in the oral enity, MUCSB, MUCT. MUCIS,
MUC and MUCH 7).

Muclns in the oral cavity
ch of the salivary mucins MUCSE, MUCT, MUCIS,
MUCI and MUC4 are composed of a unique domai
strueture thai influences the mucins” physical properties
i)

from pathogenie microbes and harmiul substances while
also providing a home for the bencficial oral microbiota.
This e will provide s overview of whit is known

about the structural features of salivary mucins. potential
‘mechanisms by which salivary musins proteel the oral
010 Mosgtiogr 2015 ¢

o 20
et oo ik b NonCoard 4.0 it esress
et ek o i g i, ks e ol ok s

primary in the mouth that is secreted

iblingual. pilatine,
and labial salivary glands 8, 9). Transeripis and ghyeo-
proteins of MUCI9, anothier, ‘vucin,
‘have been identified, but MUCSB is sill 10 be the
predominale gcl-Tormiing musia in the oral cavity (10123,
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Does hyperbaric oxygen therapy have the
c.l....t'-‘"m"‘ potential to improve salivary gland function in
Submit anicle irradiated head and neck cancer patients?
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dentition, chaonic refiactary esteomyelitis and osteoradionecross, Symploms associated with salivary gland

Radiation-induced dental caries, prevention and treatment - A dysfunction can be severe enough that patients teminate the course of their radiotherapy prematurely due to the
N - decrease in ther quality of ife. Currently, the only treatments avallable to patients are palfative. A definitive

systematic review Teatrment has yet 1o be discovered Head and neck cancers, which comprise 5% of ovesall cancer restments, ok
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Background
Abstract

United States and
imked the B" most expensive cancer in the United
oday [1]. Thete are that make
INTRODUCTION this group of eancers: will develop some form of xerostomia as a result
2]. Of these ands [5].

Head and neck squamous cell carcinoma is the sixth most ce

o il o hich is Patients affected by salivary gland dysfu
United States 1] India coninues 0 epor th highes preval - e B e
75,000-80,000 new cases of such cancers reported is among the most tuely because they become  malno and

0 urished
new cases of cancers every year in India out of wi : . and oral dis-  experlence a significant decrease in their quality of life
300,000, According to WHO 8.2 million people : fos in taste, dif- 5]
A 8 f speech
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and various lubricating
\ are some options o ald with symptom control
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aliva is o body fluid secreted by salivary by the acids. Second, it facilitates the remineralization
Stnts wiich essentally sonising watey, of incpient cares nd then the last ome it has some
protcins, glycoproteins, clectrolytes, small organic  Antimicrobial functions. ")

molecules, and sompounds that is wransported from Siiva can be awessed by some chanrisics,
bloodstream % It plays an_important role in as flow raic, buffering capacity. hydrogen-ion
ing oral health due to its biological functions
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Salivary Gland Hypofunction and Xerostomia in Head

and Neck Radiation Patients

Siri Beier Jensen, Arjan Vissink, Kirsten H. Limesand, Mary E. Reyland
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and DNA
e and same mponiant advances and aeasty been R T e
achieved in s, On the bais i e i taaiidetaribig
Largets emerging from that can be exploted
R SR RES [ Abstract
Rad3-related), t! polymerase) family, MDC), Wee,

he MEN ) comples, the LiGH lligase
A, COKY, BRCAT (BACAT € terminall, CHKT, and HIF-1 (hypoxia-inducibie factor signal
transduction and targeted therapy are also discussed based on recent achisvements n the 3
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gradal inctessed ovr the pat decade. Sased on the lobal
fen of Disease Cancer Callaboration announcement, 2083

il iy sdlted e yeses [AL1S) et

cancer glabally in 2015. Lung cancer wa

INTRODUCTION
The increasing peevalence of cancer werldwide s 3 major
enallenge to the improvernent of quakty and length of Me.

12, and here weee 356,392 deaths due 16 Cancer

cancer in 20 i among mas,scountn or 259 lon DALY, whie i ek
= g\omur‘ In 2015, the rumber of Kentifed cancer casas 51 cancer-aurbutable dehs were the op calse,accountng
§ to 175 llon e the st hom cances et for 151 millon DALY Sgnhcant dianes n . o sgoet

m 57 millon glabaly. Notably. o 2005 o 3013 lan e ieved over For instance.
pan he number of patients it cancerincrsased by 33N b deths from Hodgin bmphoms decined sgicanty butwest
3016, 5 millon death wereafirbuted 1 ancer an lcease of 2008 and 2015 {410 95% Intervak: —106%. o

1.3, and other cancer deaths,such a5 deaths from esopageal
have als

Background: The most manifest long-term consequences of radiation therapy in the head and neck cancer patient are

Methods: This critical review addsesses the eonsequences of radiation infury o salivary gland tssue, the clinical

tasue o f radiation-injured
gland for oral functioning, maintenance of oral and
and quality functlon
‘advances in radiation techriques. Other strategies have also been developed.
e cells by d application of new
ubricaing s surgical fEanafer . and

by radiation therapy still anly

advances to induced
uﬂ'e!psml] procection snce hey ave often ofshort durston, lack e BOtEcve efects ofsaiva, o potentialy have

potential as a for

head and

Presently, gens transfer|

g are prontising
damaged salivary gland tissue.

almost 18% over one decade’. Moreaver, in the United States in
2017, there were 1,638,780 newly disgnased an
920 deaths

[ i
almost due to concer’, These numbers have  ihe past decods’. Addiionally thiough large action, conrral of

incraasad rapidly annually. and in 2015, ~181 million newly R
rosedt cancer pat 95 millon cancar e burden of cancer n tha female population hs been suBstatally g ety r
reported workiwide’, In China, in 2014, there were 3804 miion  decreased in both economically ok and economically St ol ) s g e e e
g Gancer pafents and 2.296 millon cancer deaths,  developing areas'. Although large scale imelementation of pre- = g ey
and the statistical results showed that the crude incidence rate  vention and ireatment method: these i e T o e

eate ware 37807 par possibia, there it S
16789 per 100,000 people, respectively”. Furthermore, it is. The management of O dry mouth],

estimated that by 2035, the number of annual cancer death
reach ilicn worldwide cancer cases are expected
ta dramatically increase fram 15 million ot present to 24 millian i
the next 20 years’. Moreoer, in parallel with the inereasing rotes
of cancer diagnosis and death, the global burden of cancer has
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Depending on the curmul-
tive radiation dose t (he giand Lssue, permanent salivary

eral functioning,

impeding
.-wm oral snd general bk, w3 diiing the

extensive need for aral preventive measures and dental treat-
ement after radiation therapy. It should be noted that salivary
gland hypofunction and xerostemia may also be sequelse of
ether radistion regimes, slthough to a mueh lesser extent, that
s, radiciodin troatmant of thyroid cancer and preconditioning
total body ircadiation i hematopaietic stem csll transpianta-
tion for the treatment of hematologic malignancies -],
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Saliva diagnostics — Current views and directions
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Tmpact statement Abstract

In this resten,

I ) 2008, e
Knowledge about varkous

iostic: ourppsss. There are many advantages of using

(= sppikations of salva for diag-
s collection s ast,
“m canreflect

e naxpersive, and non-nvashe.In acklon, s, = 2 “mror of the body,
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.13 0ol many il of soence sush as medicine, denisty. and pramscoheapy.
‘term “Salivaomics” aimed to highlight the rapid development of
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awide range of

use of saliva a clinical reality. Howsver, . great nasd st axists for converien: and accurate

urgant need to decpher tha sclentiic fationae atd

dagnostic tool, In acdition, thers s an

‘mechaniss 1 at Gonvey ¢ysteic disaases o waliza. Anather promisg tech-
nology called liquid biopsy enables datection of citcilal GO ol (CTC ) and *REENTS0I Wiy DN 1 salva, thus enabing
Sgisiaclyio EL

non-nvasive early arious cancers. The

oot advances widaned the sal vary

diagnastic appraact from the oral cavity to the whole PfjsialogiealiSystem. -umpdm towards a prorisng fture of salivary
post-regifistEUIEOm:

diagnostics for persoralized i

Keywords: Saliva, diagnostics, trancriplomics, point-f-care. figuid biopsy, blomarkers.
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Introduction

Sallva {whole saliva [WS], oral fuids [OFs]) s an aeidic
of secretions from

the three majoe salivary glands (parc

eular fluid, cell
debrls, plaque, bacteria, nasal and bronchial secretlons,
lining cells, blood and s substances. ' 11 contains
9% waler, 03% proteins and both 0.2% inorganic and
organic substances.’ The most prevalent inorganic compe-
nents include: sodlum, potassium;

chloride, and carbonates, while the o
comprise amylases, peraxidase, lipase, mucins, 1y

861 15353702
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actoferrins, kall eystatin, hormones, and
hm mmwmmm I thedalysevary secrton
‘o be between (.

e plays an \mpurhn[ role in mang bidlegical
functions such as perception of oral sensations. [ie. taste,
temperature and touchj, lubrication, chewing, swallowing,
and digestion. In addition, it enhances remineealization of
twoth enamel and prevents demincralization due to its
buffering capacity.*”
liva al mucesa against biologi h.
‘chemical faclogs, a8 well as against bacterlal,
vl and fungal nlectons, thus maintining the ora
cavity ecosystem remain in balanc

Expanmantal Sioiogy snd Maieins 2016 0 1-14.
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Radiotherapy for Head and Neck cancers-a review
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Abstract
224 Neck cancers pose a galleigs dug o
techaiques of Radioteragy.

Radiothesapy tscatient pl
cal adjacent argans. This arfele briefs the various fypes, uses,

Keywords: Radsotherapy, Van de Graff Generatos, | nesracccleraior, Brachytherapy. Teletherapy.

Key Messages: Radiotherapy scll renmins an ecama i the sreatment of oo
planning of Head and Neck cancers pose a challonge dus
svolnion, various 1ypes, uses, of Radiorherupy

Tntroduction
The invention of by Wilhelm Conrad

matked
various

a nmry b cstiom of rdiahezapy 1 Toc
used in radigilierapy consists of el

{Electrons, Protons, Neutrons).

isation of Radioiberapy in the field of
ol 29" January,

1 Nork cancers. Radiobsrgy (et
ity o critical adjacen the

prosi

[ 2013 | Hybrid Linae MRI (linac-MR) ]

Radiotherapy has u wide range of upplications in
the treatment of tumors

Myeloma,

eetronfagnetic (x Ewings  sargomi Wil
@il radiaion  Medulloblastoma-an exquisitely’ radiosensitive tumor

e wmors,
tor prevent the development of leptor al disease
‘and brain metastases in scure leukemia and lung cancer

machings  control of Brain metastases, reversal of spinal cord
‘compression, superior vena. eava obstetion, shiinkige
of Painful massss.
i machines Radiation therapy or Radiotherapy is the use of

radiation lke 5-rays or gamma rays or

particulate radiation like neutrons, protons, slectians io

destroy or damage cancer cells.
‘The ini

developed Co-fi eletberapy unis that

rays
Hence (o increase the depth of penetration of the

charged Particle Accelerntors are used.

‘An accelerator is a device that sceelorate charged
ute, | particles using elestromagnetic fields. There are fwo

Panicle accelerators-Electrostatic accelerators
~those that require electric fislds that do not change
with time Eg. Lingar accelersior invented by Rolf

Wideros (1927), Van De Granft Accelerator by Robert
Van De GreafT (1929, Cockeroft-Walion accelerator

Based-
T)

Cear Py machines

1900 | Tow voltage Teletherapy <150 KV

1919 | Radium Teletherapy Machines

1920 | Orthovoliage Xray Machines 200-500
K

1937 | Radium Howitzer

1939 | Megavoltage Xray Machines > IMV

1956 | Fist  Coball therapy
(Eldorado A) at W.1A cancer Inst
Chennai

953 incas Accelerator (LINAC] BMV

968 | Gamma Knife

197 st Lincar Accelerator at Cancer
Institute, Chennai

TO80 | Linac Stercotactic

by John cockroft and Emest Walion {1932) and
lating eators- tose that require electric

1005 | Tomother

with time &g, Cyelotron by Emest

Lawrencs (1928, Betairan by Donald Kerst (1940,

TR R ST Microtrum by Viedimir Veksher (1945), Synchroiron by
1995 | MLC Dnamic Frank Goward and D Bames.
1997 [ MLC Step and Shoot or MSFOVuli
statc ficldy i .
T UNAC b St | LDeae Ascserutors A lnear Al .:'.c:’;:
o du":::‘:‘:m a‘[“;‘;’:gw::‘*ms“” particle like Electron, Neutron, Proton when subjectod
STl T T combined clestnc and magnetic field thercby
ntcrmational Jourmal of Masillofacial Imaging. January -Mareh, 2017, 3011 18-27 B
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Core sip: The aim of this article was to analyse detailed
aspeets of various salivary gland disorders, thelr
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Proteins and peptides in parotid @
saliva of irradiated patients compared to that
of healthy controls using SELDI-TOF-MS

Alexa M. G A Laheij'”", Coen N. Rasch® Bernd W. Brandt', Johannes 1 de Soet
Amoud Leof*, Erika Sillewt and Cor van Loveren'

 Rayrnond G. Schipper’,

Abstract

the head and neck area d the saifvary glands. As a consequence hyposaliva:
iors may.cceu, but alsa the protein Eomposiion of<aliva may be affected possibly comprorising oral heath. The
aim af our study was to compare the relative abundance of proteins and peptides in parotid saliva iated
patients to that of healthy controls,
Methods: Using
patients and ten healthy controls.
the molecular weight range of 1-30 kDa
Results: O the NF20 chip 51 {out of 217y and on the IMAC-20 chip 32 {out of 218 peaks differed significantly in
imensity betvieen the saliva cf the inadfisted patients and heahthy comrols, 55 % of the sianicar: peaks showed
higher intensity and 45 % showed lwer intensity in the safiva of inadiated patients, The peaks may represent,
amongst athers, the salivary prateins lysazyme, histatine, cystatin, pratein 5100 and FRPE
Conclusions: Large differences were found in the relative abundance of a wide range of prateins and peptidesin the
paratid saliva of inadiated patients compared 1o healthy controls.
Keywords: Hear and neck cancer, Saliva, Proteomics, Farotid gland, SELDITOR-MG

- from the parotid glands was collected from nine inadiated
mipkes were analyzed with SELDI-TOF-MS using a NP20 and IMAC-30 chip in
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INTRODUCTION o B
A gland consists of cefte, wherein
they produce products which are used elsewhere in
the body. Salivry glens =re eomplex bt 36nar,

Abstract
salary olancs are complex n nature. They couls
either IR W or SoaT glands

secreti ..Em”m ‘exoarine or merocrine: glands secretin -

St SiEires I the Madtlotoci arca. Saha &N minor saitvary
a cesr, sightly acidic Muco sercus fid that coats the 9" ngroogiot ¢
e, miicosa and KT OF org

‘enironment in the oral Gavity. Salhary glands may  and water, camying ot several functions. There are

be affectod by a number of diseases: jocol and systemie  Ehree pairs:of major salivary glands mame parati,
and the prevalence of salvary land disegies depend on  SuB mandibular idsfin agliugh to
various etiological foctors, The giands may be infected by ninaf salivary: olands in the orci caviy'.

1N T T |
Saliva Electrolyte Analysis anu Xerostomia:vlated Quality of
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Background

Damiage to the salivary glands leads to 2 rapid deerease

Radiotherapy is often needed for the ofa
tumcrin the head and neck area. Usually

in salivar after the start of [3). Weeks

inyolves the primary treatment of a tumeor, but it can also
be used addltionally to surgery or as part of palliative
care. The tadiation-induced consequences for the healthy
aral tissues can bedsvided into early and late effects, The

‘mage to the oral mucoss, sali-

after the start of the flow rate gradually
starts to recover and only afier 5 years the mean parotid
flow rate may eeturn Lo baseline levels [4, 3], However,
21 % of patients still suffered from a significantly lowered
salivary flow 5 years after radiotherapy [5].

‘There are secondary effects related 1o changes in sali-

effects comprise damage to
the salivary glands, dentition, peslodontium, bone, mus-
cles and the joints 1, 2].

vary flow and to changes in composition. Saliva is an
important host defense mechanism helping to keep the
oral cavity free of diseases like caries, gingivitis, peri-
adontitis and infections as a result of antimicrobial, buff-
ering and remineralizing capacities [, 7). There is a risk
for radiation caries, a form of caries that develops very

d and affects
tooth surfaces that are normally resistant to the develop-
et of caries [$].
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Buccal drug delivery technologies for patient-centred treatment of
radiation-induced xerostomia (dry mouth)
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= by
Radition-induced aral mucositis [RIOM) is a major dose-imiting toxicity in head and

neck cancer patients. It is a normal fissus injury caused by radiation/radiotherapy IFT)
which has marked

s & ehallngs o racki oroBbgiets sincs it lacs 10 canoer therspy FIEMoN,
poor kocal tumnar contral, and changes in dose ractionation. AIOM accurs in 100% of
aitered fractionation raiotherapy head and neck cancer patients. In the United Sates, its
economic cost wes estimated 0 reach 17,000.00 USD per patient with hesd and neck

Radiation-Induced Oral Mucositis

and Thierry Muanza '
38 Chversty, Mo, O, Caracs,
o Canets

Abstract
Radiotherapy is a life-saving treatment for head and neck cancers, but;

Patients with

that severely affect their health as well as ph ial and emational

aspects of their life. The current

holinergic_sgents)
It is almost impossible for substitutes to repli

facetsof natural sl SSINAAUBAE BTGB

former induce the secretion of natural saliva from undamaget

& functional and sensory
than saliva substitutes as the
; typically, these are the minar

cancers. This raview dafinition,

sallvary glands. However, patients taking chollnergic ically experience pharmacology- dagross, erevertion,
related side effects including sweating, excessive lacri gastrointestinal tract distresses. Local
delivery direct to the buccal mucosa has the pote rovide rapid onset of drug action, Le. sy
activation of minor salivary glands within the bi a, while sparing systemic drug exposure and
off-target effects. This critical review of the for the lacal dellvery of saliva-stimulating openaccrss  DEFINITION
agents includes oral disintegrating tablets (ODTs disintegrating films, medicated chewing gums and ——
implantable drug delivery devices, Our s makes 2 strong case for the development of ODTS for the st RIOM was bt termed
bueeal delivery of cholinergic agen ust be patient-friendly delivery platforms with variable Losty o o 01980 as 1 side ofoct of radiotherapy (RT) in cancer paticns (21 KIOM i ¢ ol isue nfry
Ioading capacities that release th fiuid volumes typical of residual saliva in xerostomia e ““‘""",’,';:"R‘?‘,",,
(0.05ta 0.1 mL). Hh i S selease of inflasmatory cytokines,

o s,
Keywords o st L

o brn

Radiation-induced xei
isir file

ia, slfva salivation,salvary sbstitutes, salivary stimulants, oraly
ral tablets, p HCI, dry mouth,

neck cancer.

ph
and basemens membrane dantage with loxs of the protecive barir, which ene with the physical
appearance of the ulceration. The postulserative phase varies depending on the extent of the tissue
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yield. The final stage will be the healing phase and fbrosis (2,8, ).
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Abstract i

Saliva has an ol Mmry
con e

INTRODUCTION
Saliva has an old history of study but
physiological importance has ln]y bee
recognized recently . Saliva has hund;

jon vihile preserving lozoregional

expasure
well as providing biomarkers of health and |
ase  status. Nowadays, the saliva i
rescarch field is rapidly advancing due to |
the use of novel approaches including
metabolomics, genomics, proteomics and
bivinformaties™’

tissue calle. planning target volume or PTY,
niss, Recentl, image-guided esdiotherapy i by by mmb\luhg

the steep dose gradient of 1]

intr-raction movement through daly imaging.

physical
Each leWan' gllm:l contains defercm
regions, the aciner region, which is also

SALIVA PHYSIOLOGY

IGRT compared to IMRT by  reduced PTV margin 1), However,

Saliva is 2 wmplu: liquid consisting of
secretions. major and minor
salwary glal\ds. As estimated there are 450-

750 aceessory  salivary  glands,

palate except the anterior part of the hard
palate and gums “ The average daily

-Clrnqnndlm Author: T, N-ml)dm-v-yd—
Hamadin deral schaal- dq;-mnornnl

Mcd.mnl: — Tl GUIBLIERE -

Abrmctmetemsyeliimsha o

DJH 2010; Vol.1, No.2

referred @ as the secreiary end picce, and
the ductal region, All the salivary fluid is
produced from the local vascular bed in the
acinar region, and is transported through the
duct system, where excess sodium and
chloride are reabsorbed and some additional
proteins are secreted, and then empties inio
the oral cavity. A sodium gradient that is
actively generated within the secretary end
piecec:uws fluid 0 flow into the lumen

th Junctions between the
rm

acinar cells Saliva is sterile when it

1

leaves the salivary glands. The basis of

chosen, serious complications may occur because of the pres-
‘ence of radiosensitive organs such as the salivary glands, cochica,
mandible, laryns, and pharyngeal muscles in the radiation feld.
Kerostomia, deafness, osteoradionscrosi, dysphagia, weight oss,
chronie hearse veice, and aspiration are potential long-teemn com
plications of radiation treatment with conventional radiotherapy

It o o o
e -

Randomized studies have demonstrated signiicant sparing of the
paroti

the flip side of IGRT is also the risk of under-dosing the tumor
if the tanget area is not outlined. Thus, pre-treatment
naging 1o meticubously delineate the tumor and areas at risk of
inwasion is a critical component for the suceess of IGRT,

IMAGING STUDIES CRITICAL FOR IGRT PLANNING

allows accurate delineation of the tmor
‘and servical lymph nodes that can be incorporated into the plan-
n...,cr PET-CT is supertor o CT for tumor imaging because of
toits.

ey Q0L . Howce asdgibantamount of or-
mal tissues fs seill irradiated because the inclusion of the wmor

and areas at high risk for invasion with a large rim of normal

lanning fallowing review
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Thi i s bl n =i D Pra ol Abstract: Salivary glands are essential srmztum in the oral cavity. A variety of diseases, such

e as cancer, autoimmune diseases, i and physical traumas, can alter the functionality of

these. shnd‘, greatly impacting the quality of life of patients. To date, no definitive therapeutic
salivary glands, and

detrslm\dmg the cd.luluu\d molecular control ofs.lllvaly y.lnds function is, thcl(-lm, l\lghly

T
A rerary 205

Roberto Pinna' Background: The iradiaiion of hesd and peck cancer (HNE ofen causes damage o the

Guglicmo Campus* alivary glands, The sl redoce X In this review, we
Enzo Cumbo? the pasient’s gualy of Phy'swhsy g
Ida Mara! Purpose: arelopbd AT 5 g i 5
Egle Milia® ypofunciian and xerostomsia in HNC pasienis.
ele Mil Methods: MEDLINE/PubMed and the Cochrane Library databases were cleswonically S I . . . R
Duprman o omedic s [t — Keywords: salivary P gl
epartms " stem cells
e ———
Scance Uriarses af Poleer,
Pacrmo.loly
E—
o the use of 1. Introduction
I Structures secreting fluid to facilitate feeding emerge i lution and
e — can be found in very simple organisms (e.g., Cacnoraditis elegans) and more complex species (e.g,
e Drosaphila ilanogster, placental mammals). In humars, mzpland i salivary glands prociuce
proteinerich fluids.

“ubemandibular shd sublingal glands) ere resporsible for the production and secrelon of salwa
in the oral cavity, whose moisturizing effect preserves oral hygiene and allows taste, speech and
“smastication [1].

an help o iproe i Condition of Seecstonnis.
Keywords: cadiation-induced xetostonnia. salivary gland bypofunction, mlﬂgcmp-’
stmtcgies

Introduction
erostomia is @ term used o0 describe the subjective

radiotherapy and chemotherapy,* the chro

dysmetabalic discases

Saliva is

2000

Periodontology

pH, maintains tooth
T ] dou
nenis, influences the oral micwbiome and |

properties and  effectiveness of saliva are
deterr by secretions from the major and
salivary glands. Saliva is an accessible biofluid th
contains components derived from the mueo

faces, gingival crevices and tooth surfaces of (i
mouth. Saliva also contains microorganisms that aﬂ'
onize the mouth and other exogenous substances
and s can potentally provide an insight inio the
relationship of the hast with the environment, These.

fearures make saliva a complex fluld. It is therefore

important to understand how saliva is formed so that
we can make informed of how

=11

*wbm = "

jan. ‘and"
and hydration of the sur-

changes in the composition of saliva are associated
with physiology or discase.

faces. (35). Parotid gland acinar cells produce watery
saliva with lite or o muein and haracteristically
stain strongly with the routinely used histologieal
dyes hematoxylin and eosin (Fig. 24 The sub-

mucosal surface. During embryonic development,
major salivary glands form as initial proliferating
epithelial buds from the oral epithelium and grow
inta the underlying mesenchyme. A tree-like duetal
structure develops through a process of branching

Salivary gland and i ofack-
structure nar cells, some of which are mucin producing and

stain weakly with hematoxylin and ensin. Most of the
Saltvary

and consequently the saliva secreted tends to be vis-
coelastic. Some acinar calls in these glands contain
low ameunts of mucin, possibly because it is not fully
formed within the torage granules of cells, and have
e

morphogenesis and canalizatiol
process requires a controlled exchange of molecular
signals between epithelial cells and mesenchymal

staining.
submucosae are mucin producing and the acinar
cells of these glnds stain similarly 0 those of the

11

significant recent advances in our understanding of the

ivary glands fulfil a huge range of functions in
different species, and even amongst mammals

variety in salivary gland
" and the control of salivation by nerves,

the paired major salivary glands, parotid, subman-
dibular and sublingual, along with hundreds of
small, minor submucosal salivary glands provide
a film of mixed saliva that coats and protects the
1 1 tooth surf; Jivary secreti
is maintained at a ‘default’ rate in man creating a
mobile but slow- moving film and replenishing/re-
placing proteins adsorbed to the underlying soft
and hard oral surfaces. Upon this ‘default’ secre-

tion of | " or resting’ saliva th su-

ciumsignalling i
stimulation and of the ion transport proteins responsible
for acinar cell secretion of saliva, Sallvary glands retain an
ability to regenerate following extreme atrophy, and au-
have an imps
and maintenance of long-term normal func-
tion. Continued advances in the understanding of the

a secretion of much greater volumes
of saliva in, response to (EERTEITEERTY
during periods of food intake [2]. The term ‘un-
stimulated’ saliva is a convenient way to discrimi-
nate from a saliva secreted in ise to an overt
taste o chewing stimulus but is in some ways a
misnomer since salivary secretion of fluid is only

in the development of strategies for preventing chronic

oral dryness resulting from drugs or atrophic disease as-

soiated withinflammation and rradiation,
£20145 Kinger AG Bl

in the complete absence of neural
activation, which does not apply in the conscious
subject with an intact innervation,

Resting whole-mouth saliva is subject to a cir-
cadian thythm in flow rate and salt cantent reach-
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wrine (3-5). Human saliva misrors the body's health and
well-being and most of the biomolecules that are present
in bload or urine can also be found i sallvary secretians
(6). However, biomolecular concentrations in saliva are

usually one tenth 1 one thousandih of the levels found
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Radation therapy (RT) is responsible for at least 40% of cancer cures. however
treatment resistance remains a cinkal problem. There have been mmh
the

cell death after radkation depents on a

dose and qualty, oxygen tension, TP53 status, DNA repair capacity, cell cycle phase at
time of radiation exposure, and the microenvironment. Mitotic catastrophe (a pathway.
preceding cel death that happens in mitasis or as a consequence of abermant mitotic
progression) is the prmary context of radiation-induced cell death in solid cancers.
aithough n a small subset of cancers such as hasmatopoietic maignancies, radiation
results in i i 8poptosis, accurring within hou exposure. There
is intense therapeutic interest in using stereotactic ablative body radiotherapy (SABm

tradi viewed cancer a5 a ce
while sidelining host-tumour ineractions. but ihis dogma has undergone &

Ve 8 | Ao 41

[ YR R 1 ) e
techniques to allow the radiation-injured salivary gland
tissue to secrete water.
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Introduction

TIn 2012, in the USA. maore than 400 000 new patients were
diagnosed with head and neck cancer (American Cancer
Sociery, 2012 Worldwide, head and neck  cancer
accounts for more than S50 000 cases. annually (emal
eral, 2011). The majority of these patients were treated

‘omespondene. Arjan Vissink, DS, MD, D, Depariment of
Moot S Uiy, Mebe m«am...,.. =
305019700 BB Groningen. Gronisgen. The Nesherlands.

e 43 50 SIS0 Fxc 431 0 3611136, Bl ik drumce
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Drvemir 2013

er al, 2013). In addition, induced by or related t the rudi

stion injury 1 the salivary glands and consoquential hy-
divation, many other

occur, such as hampered speech. increased risk on oral

infections and dental caries, difficulties with swallowing

and food mastication, impaired taste, and noctural oral

fou 0 munage (Junsma et al, 1992; Vissink et al,
2003a,b).

-,

o alvage rliion dage 10 sy ghand e are
diseussed.

Radiation-induced hyposalivation

The salivary glands of rodents and primates are composed
basically of two saliva-producing cells types. namely
mucous and serous acinar cells, of myoepithelial cells.
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