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Abstract

Previous studies of the ontogeny of the mucosal immune system have shown a
significant increase in salivary Immunoglobulin A levels occurring at about five years
of age. This study has monitored a group of 3 and 4 year old children during one year

of attendance at Pre-School to examine whether such an increase could be linked to

increased antigenic exposure associated with moving into a school like environment.

Saliva samples were collected at regular intervals and analysed for immunoglobulin and
total protein levels. Daily health records v:vere maintained for each child, and a detailed
social and medical history was collected for each child at the beginning of the study.
The elevated mucosal immune response observed in previous studies involving children
in day care centres and attending school was not seen in this study. No significant
difference was observed between children who had previously attended Pre-School or
child care centres and those who were atteﬁding for the first time. However, a marked
seasonal increase in mean salivary IgA durling the winter months was observed and this
increase correlated with an increase in resp'iratory infections. Hence, in studies of

developmental aspects of mucosal immune response it is essential that modifiers such as

season and infection be recorded.

3]

Page 2 of 148




Index

ABSTRACT 2
INDEX 4
TABLE OF FIGURES 7
ACKNOWLEDGEMENTS 9
CHAPTER ONE 10
LITERATURE REVIEW 10
THE MECHANISMS OF IMMUNE PROTECTION AT MUCOSAL SURFACES .....eeeeeeeeeeeeeeeeeeeeeeeeeeeseeseessesesssens 10
JRUFO@UCHION ..o e e e ettt e e e et a s 10
ARAOMICal OFZARISQLION ...........c...ccoouiiviiiieiiii et s ettt aa et 12
INNGALE TMMURILY.........c..c.ooiioiiiiiiiii ettt 13
ACGUITed IMMUNILY ...ttt sttt ettt st /13
DEVELOPMENT OF MUCOSAL IMMUNITY L..ooiioiiiiiiiitieieiiiieeeeriree s ceeeeeeesssseeesseassssnnteseesseeessssasasssnssessnnes 15
PPEINGEQL ... et ettt e e e s e ate e e e st e e e s e st eeeeaaas 15
Posl-Nata/ .................................................................................. 15
STUDIES OF DEVELOPMENT AND ENVIRONMENTAL INFLUENCES .....coitvuriiieeinreeeeeieeeereessessssssenressessns 17
THE SALEVA MODEL ...cooovuiivieeeieeieiierieesintieieesesssintaseeeeesssssessssssesessesaessssinssassessinssasessssessasssassssessssssreesern 19
EFFECT OF RESPIRATORY INFECTIONS ...voveieeiiieeeseeeeesissssseseserssasssessnseseessesenserssssesessesnssnsesssssssessrenes 20
THE IMPS (IMMUNITY IN PRE-SCHOOL) STUDY ....ooviiiiieieietietiteecreeeveseseaeseseseesssesessansessssasesessasesssees 20
AIMS OF THE IMPS STUDY ..ocooumiuiemrinrinciscimimeienaenisessscsscanesenseessesosesenastssscasessesssevsessnsssesasiesanecs 22
CHAPTER TWO 23
PROJECT DESIGN AND METHODS 23
|
STUDY POPULATION L..ooviiiieiieeeeee et et e et e st e eeeae vt e seesasvee e neeesaseensssessanseeeessneeesssnsesonsassesnneeans 23
CAICAMENE QFeQ ... e e ettt 23
The Pre-School .......... ..ol 24
Page 4 of 148 4




Study CRIAren.................ccooovooeiiiiieec et ettt s ettt e e
STuDY ME'IHODS ....................................................................................
Pre-Study Interview and QUeSHIONNQIFE ..................c..ccooiiiiiiiiiiiiiiii et e
INfECHION RECOPUS.........oooiieii ettt et
SAIVA COIIECHION ..............c.oeooieeiiiiriiiiite ettt seaes
Laboratory MetROds ...................cooooooiiiiiiiiiiii e
Laboratory Materials ...................................................................................
WeQLREr data ..................c.ccoovniviicieiiiiiiiiiieeee ettt ettt

Statistical analysis..............ccooveeeveicvicnn. oot er e

CHAPTER THREE . ceeseesieaserebessttesasstsbe st be s st eSS E e e SA b SR SRR b b a e R RS e an e s e e

DEVELOPMENT OF MUCOSAL IMMUNITY OVER THE YEAR AT PRE-SCHOOL..............

INTRODUCTION ....covoerieieiireiieeeeeereneeeeeeree s SO PPN
RESULTS = INFECTION DATA ....cvouoevveermecasereassasssessssessess et s sssses e esssssesssssssesssss s st sesssssssssssssses
Total Immunoglobulin LeVels...................cc.ccocoviiiviiinieniieiiiiiitieice ettt
COLLECTION e
IMmunoglobulin A ...................c..coooiiiiiii ittt e

DUSCUSSION oot ee e et e e e e eas e e s eeae s e st e e e e aeseeeeeseeaaeassasese s snsnssnnsssnnnnnnns

CHAPTER FOUR !

INFLUENCES ON THE DEVELOPMENT OF MUCOSAL IMMUNITY

INTRODUCTION ...oviiiiiiriiriinietieneeeseeeeeeeranraseeeeanns USRS
RESULTS AND DISCUSSION .. ...oiiiitiiietieteeiieecreeeteesaaesseessttaessaesssaessaasnsaaesssesnsasassanssssasssssnssesnsansssesnses
Famly POSIION..................cc.coiiooeeii oottt ettt ettt

TASOCHIONS ... e e

Previous childcare eXposure ......................coociiiiiiiii it

Previous Pre-School @XpOSUre. ..............c.c..cocooiiviieiiii it

Page 5 of 148

27

27

27

28

34

36

36

38

38

38

38

42

46

48

32

54

54

54

54

54

59

6l

63

65

65

66




Previous hoSpitaliSQLION.....................cccccovuvieuiauiouiiiiciciiieccee ettt
Number of days at Pre-School...................... .........................................................................

CONCIUSIONS ... e ettt

CHAPTER FIVE

.......... 66

.......... 67

.......... 69

73

DISCUSSION AND CONCLUSIONS

73

APPENDIX A: CHILD PROFILES

78

APPENDIX B: CONSENT FORM

APPENDIX C: IMPS QUESTIONNAIRE

APPENDIX E: WEATHER DATA

APPENDIX F: SALIVA ASSAY RESULTS ..ccoiuinirerencresssnasissssmsassssssssssssssassssonssosas

APPENDIX G: DATA TABLES ACCOMPANYING GRAPHS

PUBLICATIONS

REFERENCES

Page 6 of 148

117

118

121

130

135

142

143




Table of Figures

Figure | — A diagrammatic representation of the major elements of the Common Mucosal Immune
System and their INETACTIONS ..c.iitiiiietieeie ettt ettt e sttt st e e be st eeneaaesaesnnn 11

Figure 2 — Map showing location of Batemans Bay, New South Wales, Australia, where study Pre-School
|

WS 10CRLEA 43 ..o reee e eeeesesoeese s eeeseeseseee s e eres s esses e seere e eer e eeees e 24
Figure 3: Typical standard curve for ELISA assays measuring total immunoglobulin levels in saliva
samples. The standard curve shown is for IgA; standard curves for 1gG and IgM were similar.... 31
Figure 4 — Number of monthly infection record shbets completed by parents during the study................ 39
Figure S — Percentage of days between saliva sample collections on which children were reported to show
symptoms of infection oottt eee e oo eere s 4]
Figure 6 —~ Number of saliva samples COIECted ..ottt e 44
Figure 7— IMPS 9 IgG profile for year, showing an increase in IgG level following URTI’s in April and
SEPIEMDET ...ttt ettt et e et et s e st me b esere st enis 48
Figure 8 — IMPS 10, IgA profile. This child had consistently high levels of salivary IgA at each saliva
collection and had only one episode of infection recorded in June .........ccoooooevviiiiiiieniiccciinnis 50

Figure 9 — IMPS 29, IgA profile, showing an increase in salivary IgA level following URTI symptoms in

Figure 10 — Children with older siblings had lower salivary IgA levels at the beginning of the year than
those without. At the end of the year there »:Ivas little difference between the groups..........c......... 56
Figure 11 — Children with two or more older siblin:gs had lower levels of salivary IgG than other groups
of children at each saliva collection time POINt. ......c...cocoiiriiiiiiiiiicineient ettt 57
Figure 12 ~ Children with two or more older siblings had slightly higher levels of salivary IgM than
children in other groups at the beginning of the year. Children with no older siblings had the lowest
salivary IgM levels at the beginning of the year and the highest levels at the end of the year. ........ 58
Figure 13 — All groups of children had similar levels of E.coli specific salivary [gA at the beginning of

the year. Children without older siblings showed a more marked increase during the year than other

groups of children...............coiiiinnn, SO OO PSSO U RSO ST SEUT U PUTUSUROPRRPUROO 59
Figure 14 — Monthly Incidence of Upper Respiratory Tract [nfection..............ccoceeueieninioninieieiceeecene 60
Figure |5 — Monthly Incidence of Gastrointestinal{Tract INfections .............ccoooveviiiiiiiniiincnes 61

1

Page 7 of 148 7




Figure 16 — Minimum and maximum daily temperatures by month for the Batemans Bay area in 1996.. 62
Figure 17 — Mean salivary IgA levcls at cach sample collection are shown together with the number of
days in each month that URTI symptoms were reported for the whole group of children, and
monthly mean MiNiMUM tEMPETALUTES. ........ccoviivrieruirereertireereieie et reiaeneasesnsteseseseseesensasensesesseesen 63
Figure 18 — Number of children attending Pre-School for one, one and a half or two days each week.
Study children were evenly distributed between the different groups. ........cccocovevvvenncivnennene. 68
Figure 19 — Children with the highest number of hours in attendance at Pre-School had lower median
salivary 1gA levels at the beginning and end of the year, and a larger increase in July than other

BIOUPS. .ottt cateetecaees e st et cattesssatsar st b e s e s st e san st sobe b s s e sasebesasase s ot sa s et e Resab et st et esns sataseese s 69

Page 8 of 148 8



