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‘of Hodgkins disease, embryonic tumour, Lymphosarcoma,

© ABSTRACT:

| In three geographically and genetically close

Newfoundland cofmmities, there was an aggregate-of 19 cases

leukaerfia, thymoma ‘and immunodeficiency. Ih this study,” " <
939 sera from commmity members and control sampies from
321 blaod donors and healthy children were rested ‘For. thedr
concentral:i.ons of i.mmunoglobuhns G, A, M and Dby ‘imuno- '
diffusion The résults vere b e Bl multifactmrial
analysis of varidnce' " ) \' .
PHé math findings wete thik (1) significant differ-
ences in immoglubulin concencr ons aésociace\d with age\‘
"and’sex; (11) no ngnxficam{sﬁdc stion between variationé )
id tonsil size and’ the mean concentrations of ‘the. 6 immuno-
globulin c].ss;:s‘és (iii). the mean concencrations “of 1gG,

IgA and IgM were elevated in the' f!.ra!: and second degree "

‘relatives of the patients particularly relatives of those

“with embryonic tumur, lymphosarcoma, levkaemia and Ehymoma, . .

and of those wich imm\modeficiency, and to a lesst;r extent

in relatives of patients with Hudgkins disease. (iv) -the
relatlves of patients with Hodgkins disease had a significant-
1y eleval:ed mean 1gD level compared with the mean IgD levels’

found for other groups; (v) many relstlves nf the patients '

" showed immmoglobulin defieiencies of various grudes and




" types. 1nc1ud1ng one case ea«;hS of hypogamaglohu;inaema y

"Send solated gk deficiency‘

Elevated ummmoglobulins in relatives' of .patients’
with lymphoreticulax maligriancies and imunodeficiencies ’
may result fmm increased antigenic stimula:mn of . the imnune
_schem, perhaps by ‘a_n infective agentA A subtlé . form of
imnunodeficiency which permits the entry of antigens i;-n:o
these individuals more easlly than in healthy people, may

be a predxspasing fac:ar it is also possible that the 3

I
closely", associated” imux\odeficiency srd malxgnsncy could ¢
< The peculisr gene\pc

make up of. thig cmmmmity with a high incidence of i

boch result fron;. the same cause.

breed:
ing raises the possibility of aninherited disposition to “

b\o:h .conditions. Contimued exposure of the community to an

infective agent (Virua(es)) mldy lead .io raised jmmuno-
ce’ -

the functlonal state of “the immune system may be' inherited, |

globulin levels in many people, and to overt disease

as mlxgm:ncy or severe immunudaficiency in a few.

B

it'is'likely that the predisposition to virus carriage is’ '

genetinally determined. : o <

It is suggested that boch genetic a'nd envitom‘nental

i factors may be contributing uignificantly to immmopathology

in these communities. : PR




%

TR

ACKNOWLEDGEMENTS

I wish to express'my Sincerest thanks and appreciatiop

to both Pr. W. H. Marshall, Proféssor of Tmmumology, Meworial

vaversity of Newfoundland and Professor B. 0. Osunkoys Head

of Deparcmem: of Chemical Pathology, University of Ibadan,

I
Nigeria, for making the MSc.programe possible.

I would like to express my sadabeadndes’to Professor
R. K. Chandra; my supervisor, and Professor W. H. Marshall
whose commbined untiring encouragement, suggestions,, support,
and careful ghidance contributed largely to the conplation
of this thesis. .. . &

I would also like to e)q;tes’s’ my sincere appreciation )
to Canadian Intemaﬁunsl Developmént Agency for awarding me
a Fellowshipkwithoul.: which “this thesis would ljxave been an
impossible undertaking; the University Medical Library, and -
the Audio Visual Department for :hei;: unceasing cooperation. '

= I am grateful to Dr. David’ Bryant, Professor R. M.

Mowbray ‘and Mr. Larry Chambers for statistical advice and

help; Mr. Larry Crumley for his help in the data .processing
o my results; to Dr.'Robert Mandeville for writing the

" programme for calculations-on the Wang 600 desk calculator;

a!‘\d to Professors J. Fodor, B. Larsen, and’ G. R. Fraser for
their help in sevenﬁl ways as' members of my s,upervisory %
cami;tee - . |

1 am particularly grateful to my wife for her patience




Laqt b by no, n\eans ﬂxe least ~am very grateful

! to’ every memb=§ of c}\e Imm\molegy Gtoup at. Memorial ‘Unive:
kindness and ..

- sity of Newfou‘n{lland for. their cooperaci




* TABLE OF ,CONTENTS
: e

REVIEW

Pt
;1 Fact

F. LITERATUR.E 3ot

Géne:il:s oa b '. s

Age Effects .« . .*: .

Sex Effect . . : ..

Autoaumal (;enenc Factors

Role of Env:u'cmmem:

‘Blood Vascular Vol“.me

Rate of Synthesis and Gatabolism

Loss from 'the Body .

Effects of Gm Allotypes

" INTRODUGTION AND OBJECTIVES

| Blood Collection . . & .

Immunoglobulin Bsthx;atlcrnsf

| POPULATION,” MATERTALS AND m-:mons ;
3 . Description of the Populatipn Studled

ors Inﬂuencing Immunoglobulin

| ABSTRAGT bt Sh e B N e ) i1
o ; ACKNOWLEDGEHEHTS G aetEhe n ek e W y % iv
F . LIST OF TABLES < Fien i § o 3 ix

" LIST OF FIGURES'. | - 'eie ot : xii:
.mmo:‘mcnon,..‘ % o o ot b B ke . WL




P, ; '.}?reli;n-inary ;Ti:ials fars
: i B p

.,  Results .l .| 5 q 7
; ’ '. Standards . s : 87,
: Firal ‘Design .. & . it :

Reproducibﬂity of the Techni.q’ue . :
(For IgG; IgA and IgM). .7, R

Reproducibilxty of “the Tachnique for gD . E iy

D Storage and Compucer Hsndling‘ cf Resu].ts e

i .E»., Statistical Anulysis S e .
The Rawnntab.... 5 by S 0 '.w R

Fopulatian Scrucr.ure by Age and Sex A8

. Groups for Comparq,son AWy B

Multi.factorial Analysis

Amlysis of Varlance .

Contzol Sample . . ' ...

; 'The calculntion by Hand
RESULTS |1, whiy Wi o Lodibe 80

Analyais of Variance ‘of Imlmoglobulins by S
§ Sex Age and Clinical Grouyings, RS ADNE







k

i +710%
11
2

ST

e mable
o

18gjy TG Tomsfl. Stz

. Logy, IgA'by Sex, Age
o mldem:gfic

i V'

17 Log, o IgM by Sex, Age
W " 2

lla]or*?:‘gpezties of the's Class 8
,Humm Immunoglobulins i

Analysis of" V;tiance Cslnulg:ion >
‘Hand Lagjy 18G By Sex-and. 1D

Anovapble o R

Cnmpu:er Print Out of the Same Analysu
Analysis b o8 Vnrzancé for Immunoglobulins
£rom S S5 Logy o 18G and

Growp 1 en:ifl?_amm

Loglo 1ge it
‘Logyq IgG by Sex,. Age apd Tonsil.

ati’.on
LomeA Lo g ,l
Loglo IgA by Sex, Age’
l.ogm “Tgh Tonsil size ..

dentiiination .




LIST OF TABLES (Con:inued)

“Bage

 Table’ \l
i 117,

. i.ogl‘o’IgM S TR Rl &
Loglo Ig}' by ‘Sex, Age and Tonsxl. -

29”‘. Logy o Tgt Tonsil Size

Lo, Logw gD by' Sex, ‘Age and ‘Group
G den:ificntion b

fm 1D ) B A
10 IgD by Sex Age and Tonsil

: Logm 18D Tonsu sizé

Mban 3 (28D Range of Control from other:
-Patl:s of Newfour\dland

utside Mean

26 Identificacicm Numbers of: Indivi duals
e, 0 2

e A :
28a,” Nuiber' of Individuals with mgh \IgG
U Levels among Pscientu”nelnives and
ochér Controls :

“Numbér . of . Individuals with ‘Righ Tgh
; Levels among ‘Patients' Relatives and
% Dthet Com:tols

Number of Individunls with B h IgM -
‘Levels .among:Patients' Relatives and
: O:her Conttuls B . ;

Comparison of the Proporc:f.on of ng le: 1:h 5 ,\
, Igh and IgM Levels.in th ; :

Dpulatiun with Contro!.s frum othiér parts ;.

6f Newfoundland . . . it g e o e ]

Number of\\IndividuAIs uutside the Nomal
‘ Range ‘in Study Population- and. :




LIST OF TABLES(Continued) .

Tonsil Size Re_iaé'a'a to the: Préserice 6f -
" Low. Immuno\g obuli.ns in’ the'
Popumiicn




. 'LIST OF-FIGURES " *. ‘\-
'S)‘.mplified Study Pupular.ion Pc;.;iigre.

Pedigree of a Patient with Chtuni!:
Lymphocytic Leukaemia .~ .:". 5,

Pedlgree of a- ?aﬁ:ient with Retinoblasto

" Pedigree of ,a Patiem: wich Hodgkin 8.
Diseas .

Dxagram to’ uhow che Sttuct te.bf the
‘ Populstion A

: Iumunoelecttophoretic Pactern cf Anl:i
. 1gG ysed in the Study .

4 ;IgH Plabe
;186 'SFan»dar’d."Gr‘uph'v. 4
TgA St‘a’dda‘t‘-d‘éfapﬁ 4
* g ‘Staridard Graph
IgD Plate

; ,’IgD S:andard Graph il

Popul ion
Sumufy of .the Procedure fo Obt:ain g
PSS <

Ptint Out:s on ‘the s




* “details of. antibodies will now be rgviewed

.. among this system oﬁ defences is’ the speciﬁc immune system
Cability to attack speciiically individual:variety of
o' the point vhere a first infeétion generates impunological

" ‘ovércome. The cells which undertake the spécific {mmiune -

‘imme dct /-and the ] '*Hz- > s of the

INTRODUCTION

i Vertebrstes have evolved:an Ela‘bora:e syscem of
defence to overcome the. effects- nf parasitxsm with viruses,

um.cellular microbes and multicellular brganisms Chief

wluch can. produce cells and synthesize proteins ‘with .the
invaders ““In the marmals, the immune system has developed

“memory" so chx\‘: sub.sequent infecginn _may ‘be more eusily

respbn’ses are.found in, the blood and in the lymphoretxculqr

'ssues. Synexgistic mechanisms .exist between specific

defem:e system such as :he phngocytes and ‘the complemenc

“systen. The specific -and ‘non specific resctan:s wurk -

togecher to dest:roy infectious organisms.

s © By far the best" studied part of the specific ‘{mmine

sysFem is tha: which ulti.mntely produces antibody molecules
¥

The”antibody molecules are of great diversity ami due to.

repeated gene duplication and fusion, are cf.,?any-d).fferelit'
molecular classes, each of which has different: functional

properties. -.Soms, of ‘the molecular. hiologicsl and clinical i




REVIEW OF -,LITE':RATAURE e

* Major Classes of Imminoglobulins ‘and Their Roles

\ The gatma glnbulins were, flrst teCDg‘hiZEdf as-a -

“distinet group’ of serum p:oceins by Tiselius (1937) who
yerfomed elec:rqphoresu on normal and immine sera. He
F found that a majnr group-of ‘proteins. nu.gx:ated towards the

',anode more slowly th ﬂid other major.groups. He gave the

name gamma globulin to this group of slow moving proteds’.

| Tiselius and Kabat in 1938 hypetimmunized tabbits with
41 polys: de and pro d a serum with a high

'concenérauou of specific antlbndy They absorbed this v -
serunm with the antigen :dnd ran eiec:mphoresxs on"the absorbed
as well as r.he unabsorbed. serum. They found that only the
gmma globulin fzactim was’ signiflcnm:ly reduced after .
the absorption “thus showing :hax: the angibodies of serum

are p esent in: the gama globulin  fraction:
Yo

Ic ‘was 1a:er foun hrough several studies, that

the blund of man and some oth!z animals contains a variety

fof globulins ccnsxscing of at feast 5 distinct cladses with
4 snti}:ody activit)u Tpese glgt?ulins or imunoglnbulir}s as
they are riov called, are capable of combining moré or less

v»gpgcific_ally_ with, and n;hibih;.g foreigh stbstasides’ which

gain entrance into Qhe body' - In man t:h\e 5 major classeﬁ
\

‘of imunoglobulinﬁ pxesent afe designal:ed IgG IgA,: rgn,‘




IgD and IgE.. St B B, ) : -

‘Methods which theluded polypeptide ichatr separation
by cysteine reduction folloved by _aklylation, ‘and analysis
of N-terminal A4nd. C-terminal amito acids led Porter (1963)

;o prcpnse a lo chain model for rabbit IgG 'ﬂ\is model D

showed ‘two pairs of polypeptide ehains, ‘one pai:t of. lonw
(heavy)“jand one pair of short (lighb) chains an'anged
symmetrically, the.chains being‘ linked,covalancly_ by di=
> sulphide bonds. The. cl}rrencvr!nndelvde.es not differ very
>mu'c"h £ron Borter's. original description except in the’ o
pos:.:loni.nv and the number of disulphide bonds (Marchalonu o o
and Edelnan 1965 and 1966) » H . : )
¥ 1\‘: is genetally accepced that’ each’ J.nmiunoglobulm
is :a,pro;,ein With the same basic strucfure as.described for 2 i
© 1867 IgM for example, is relatively easily broken down to® ~. < .
 fiye 78 subunits’ by mild reduction with.2-hercapto ethanol 2]
’ f(hsmge“r et al., 1’95§) and further breakdm;i\ dligia that these g
e budiE. on éhe sgme general, pattem as IgC: '] o
Thite Ared s ‘types of 1ight chains namely the Kappa .. .- "
“or x.and the Lambda or X chains,  Each: class or subclsss of
heavy chain - may combine with “either x or A. These lifht -

chains ‘show ma]or variations amang ‘themselves in :he'amino 5 o oy

’ regions. - On the other’ hand only mi.nor varia:iona

“(Gray et ‘al., 1967). Ear.‘h lighc chain has a molec lar * 5 e




3

\
wug‘h: of about 22,000 snd consists of about, zu amino acid:

zesiﬁues (Putnam et.al: 966) =

| The heavy. chains dszer from one class. or su'bclass §

140 ‘the

m:her in mnino acid sequence as well-as a 'few cther
proper\ties The ‘heavy chainof IgG,and ‘probably that of
IgA cuttalns one variable region at the ‘anino terminal énd

*./and ‘a constant pottion cnntainlng three homo/logy regmne

or domms at the carboxyl teminal end 6f fhe polypeptide

(Edelman and Cutmingham 1969).. That .of IvM and probably 3
those of D and IgE each, ‘contaifis’ ofie. variable and four
cons:am: region domains (Pucnam et al 1973)

Hydrolysis by :he enzyme papain separates the IgG

|1gD,1gE -and subunits of 16A and 1g ifite. three ‘roughly

equal 'portlons (Bemier et al 1965 Bennich- and Johansson‘

'1967).. ' Two'of thesé 3 fraccions are iden:ical. and each of
the two con:ains _the an:igen combining site; these are
called the Fab (' fragment antigen binding ). “The Fab
produced by this digestion is monovalent. Though it is -
capable of cnmbming with I:he antfgen it cannot form
precx\spitates X The third fragment consists of . two ‘heavy
chains ‘of . the C terminal halves of two heavy chains joined
by a disulphide bond. It is termed the Fe (‘ ftagmant
crystallizable') because it.readily 'ctys:a}lizes in water
vin the cold.” "It is -lmov{n'v that in man the" pa“a'aége of mater-
_nal g6 through. the placentd 't the foetus, the ‘complement -
» Fixing activicy, and cytophTlic activities ir\:c‘luding gk




.binding to most cells‘ depénd‘on ‘th‘e Fe lf:ragx!\erﬁ: %
. Use of pepsin at acid pH however splits the i.mnuno-

globulin molecule into two fragmencs, one of which is-a

divalent antibedy' fragmenc (1-‘ab)2 of m‘clecular weight of

about 10, 000 which is- capable of precipitating antigen, ind

« che other is che F¢ frggmen: Milsun et al. 196_9).,

HEAVY CHAIN SU'BCLASSES
" IgG could be ‘separated into 4. subclasses dve to

differences in the an:igenic properties .of the gama (‘1)

chain. " There are/also differences in the biological: '

“propérties .and the'number of disulphide bonds Jbinlng the . .
! heavy ¢hains. ~For example ‘there are 2 each fot' 1g6L and

igcl.; 4 for IgG2 and 5 for IgG3 (Milstein, 1969) There

ave “difFerences in the g6 subclass concentrations in forhal:

adult serum. Yount et al. (1970) quanti £1ed1gG subclass ©

concentrations m 145 adult. caucas:.ans and reported a mean

pzrcentage eoncentratipn of 66 percent’ for IgGl; 23 pezcen: 3

“gor IgGZ “about: 7 petcent for 1gG3, and about 4 ppeeitfor

TgGh. ' : £ ol

. ’ e. IgG subclass‘,concen:racioné arer determined both

"by' the synthetic and catabolic rates of the different syb-

classes. The half life of Tgfl, IgG2 and IgG4 are reported,
“to ‘be in the Eangeof 11 to 21-Hays whereas that of Ig63 is
fiuch shorter (Spiegelberg: and Weigle 1968)

S F 7 Insthe TgA cldss there! are 2 subclasses--IgAl snd




hi S IgAZ present in‘the ratio‘of 9 to 1 in serx}m\bur present 1n

7 i ot equal amouncs in: saliva (Vaemam et.al.; 1966) 3
. L

eaterics

T ® ¢ )

. LIt ig 'gen‘ezaig@g,»beueved that ope geﬁe codes for the - | .
constant region and a separate one ‘codes for the variable

regmn of each’ heavy or: ught chain (Day. 1972) The

vauable tegions of both .the ‘teavy ‘and ' the light chains are.

tesponatble for the great, diversities in structure wh:.ch . \
| ‘account 'for 'the specific antigen binding properties of the
different. classes of-immunoglobulins. This specificity of
lantibody for antigen 15 of an immense survival value'to the
host animal, o4 ; :
- Immumoglobulins cdntain'genetic markers which may be
prese‘nt on the light chains (x of A) ‘and on the ‘heavy chains
(e s gams and alpha chains) . fl‘hese genecic markers maylor

may yot be.allelic. s B Ve H g

. Th Kagg Light cgam %, B g S
’l'he Kappa ‘¢hain contains 3 a’.\lelic genetic marKers, )

which are subject to simple Mendelian\tieredity. ~These
markers which are in che’cunstaql\‘: reglon are called Invh
(kml) vl (km!'2); -and Inv>. (k) ‘ind vere originally
Ehioughe. £ . asacelated with s single sming sctd interchange

T at pcsition 191 of the aminu acid sequence (Milstein, 1966)

It is now known.'(E.: Van Loghem, personal comuni cations 1975)

‘that the ‘situation is more complex‘. ‘l‘wo p;gsitiona,’ 153 and




/ 191 are invélved with 3 different miho.acids_cbnfoinatio‘\‘\s' : B

¥ L 2 3 i
8 A 2 /38 shown in the table below. .. Y. . "
AMINO ACID POSITIONS o B
3 ! B 4153 ;
T : ; ;
Inv-  (veéry rare) . % B Val
Inv'l'2 (less fare)\\ g Ala 3
.| Tov? (common) Ala
4 e
" The Lambda Lighc chafn L | 5

The lambda chain also’ hns amino acid interchanges in

the constant region. There is lysine in position 190 for

0,(+) and arginine in this position for O (). A chains. N

. However these are not elleuc i.e. 0, (+) ‘and 0, (- )/chains

are both present in normal human serum. o f

‘ Three of the IgG Subelass Heavy Chains 5 /

Three of .the IgG subclass heavy chaim I/:ear dllelic

.

TR, PR

b genetic markers in the constant region of the heavy ckains.
The ggnecic markers _‘(Gm allotypes) associated with. IgGl sub-: :

Cldisés are a,x, £, ¢, p,.7; Rouen 2, San Francisco 2 and |
¥); those;for IgG2 are GM (e and n); and for IgG3 are Gm
b3, b4 8%, 3, ¢ s, tand g). 1gGk has not yet been
shown to bear a regular genetic marker. Gm (4a or 4b)
present on IgG4 are also shared by other 1g6 subclauses
For example Gm (4a) is also present in IgGl and IgG3 whi.lst

Gm (4b) is al.so présent:in IgG2 (Kunkel et al., 1970).- -




i

The IgA2 has genetic markers (A2m1+ or A2m2+) which ‘
: is inherited ds "a’ Mendelian. doml.nmt trait in striet.allo- v
“typic Eashian IgAl has: npt yet been shuwn to have any

(Natvig et S 1973) 5

No genetic maxkers have be@n discovéred in associatidn
.

wich the IgM IgD and IgE clasues, d

Bmlcgical Progerties of lmmmoglnbultns (Table lu) 3 i
In: the following table are given :he import.mt bio- '

“logical and immmochmi:al ptoperties of ‘the various: mmimio-

'_globulins, soﬁe of" which have, not been mentioned 1o the text

Factors Influencin'g‘ Immundglubull.n Lévels in Healch’

Sevetal fac:ors influence the Tevels of imunuglahulins
" in. health. These faccots include age, sex’ and other gene:ic

factars, envirunmzntal cnndi::.om, vaur:ular volume and

haemconcenttatim rate of synthesis and camholism an

klosses From the body Ll c!Aese age and environment-rel ed ;.

aif ‘ferences are- ‘much:

*'any of the'.others:

AGE EFFECTS ~

An infant poéseseés a ’considerable‘hmount d,é TgG at

birth, ‘the majority of which:is of maternal origin, having

been selectively cransported through: tha placenta to. the -

faetus ’l'he placentu evidencly recognizes some’ specific




“TABLE “1a’

v &

MAJOR PROPERTIES ‘OF . THE § CLASSES

. (OF HUMAN nmumcr.onubms

| .Properties . . - i 1gG. 4 TgA g gD |- IgE
3 | sedimentation: Coeffictent 75 [ |78 (9s; 118, 138) 195, s s
Moleculdr-Weight: 150,000 [ ‘170, 000 (mnnmr) 870;,000:970,000 185,000. | '188,000
; O (monomer) and - . (Pentamere) (monomer) | (monomer)
1 ot o o oe g 390,000 (diner) e 2 PR o
. % 7 |Molecular welght of the ~.-53,000 {60,600 ;| 60,000 70,000 60,000 | 75,000
7. |neavy chatn_ ) S@) TR e ) () .
*known nusber of sul c1asu( BEE S iy e S 2 1
“|btscribution (parnen: intra= | © 40% ‘a0x 2 i75%; wo| o 75% 502 -
-+ Yvasculdr) ] 3
. . |carbohydrate sty -2.8% 10.5%, 132 10.7%
Half 1ife 23 days |'. 6 d.ya 2.8 days |2.5 days
Synthetic rlte (per kg body |- 30.0%ng AZL 1025 mg - [0.02.mg
weight per day) . o
L7 |Fractional’catabolic’rate. - |:6.5% |7, “18.0% +37.02. | 89.0%
(percent lnt!avns:ulnr pool T : 5
-|per day) = 3 : % :
“{Complement. fixation. -y [+ = (mly via the:al= P =
e I % k ternative pu:hway) 2 :

O ﬁsynmem. rate u for serun tghomly. s "

g




TABLE 1

(cnnttdued)

. MAJOR PROPERTIES OF THE 5 cusszs OF | HUMAN
DUNOGLOBULINS

Properties |

kin sensitization - °

[He terologuous- (species).

. |Homologous (species) -
|8kin sensitization:.

Placéutal Transalssion

 |Antibody activity

L deetvities dn LR

The ‘only. anti- |Seyeral antiviral,
body' capable, 1 end .

Seve¥al anti lipo-"
fevefal antl

of cytophilic |antitoxids
P " |activities.
macrophages;
i major Janti-" e
@ |bacterial . S F
:|antitoxin’ and e nfL
lantiviral . i 3

cold agglutinins; .

“a. [bodi

and ‘cytolytic anti-

toxoid -and

“|penicillin;

Antibodies ‘to" a
a' .|bodies.against

Reagin@- anti-

|infections and|
related

- |antigens.




i It is not: known if“this is an’ energy dependen activ’!‘ process,
(Holland et al 1966) The-tat:e ef matemal'—foetsl cranfer
GFTEC 8 a fumuon of, the maternal- Eoetal lgG 1eve15 as' -

% well as the age of “the placem:a. At 1ow 1evels 'f ma:ernal

i, “there is litcl Ie ttansx’er- ac higher ‘evels of ;e

l 186G, er’occurs in Pt nn to r.ha

IgG leveL This :.s a].ao Crue\ nf spectfi¢ antibody :ransfer
(Chandra et al

i for its age gxoup. Such low e els

’ fbecusea, nor, at birch in children bor

IgG leve].a\ Ccrd blond IgG 1e




concentrations ;havé been reported by. some ors--Chand s o

etally TN © s Ay g §
" It has also been shown that. the huran placenta

towards the end of pregnancy is permeable to speclflc

Cantibodies. At birth :he maternal - level approximately’

. equals that of the. infant (Osborn et alv 1951) Wy P

9 . In the sr_udies of Fudenberg :and Fudenbarg (1964) a"

<.+ Gm(az) ‘mother married to'a cm(a+ve) facher produced three’

S Gaian) ,.-mmten The. fourth pregnancy résulted in a Cm(a) -

‘foetus: The Fostus ‘evidently synthesized Gn(at) m utero

“1...- " becausethe mothers immune system was stimulated to produce.’

anti Gm(a+) agglutinating antibody.” Such maternal antibodies.

‘against genetic (Gm) determinants.may. be one of the major
causes of-transient hypo gammaglobulinaemia of:infaney!

! Fu’r:her'evtdex:me of ‘synthesis of immmoglobulins ifi utero

comes frcm the work o‘ : Gitlin and: Biasu:ci (1969) and th.!t

_o,f.,l..!wt.on et al., (19723) who ‘have shown tha: B cells bearing .

IG surface " can be in bone marrow,

Liver) spleen and in the blood circulacion at ‘about ‘105! weeks‘

,:o 11% weeks of foetal life ®
: o Af:er Birth the 186 Level falls rapidly in’the firsl: .
/4 few monr.'hs o€ Life due ‘to'tiigh, catabolism of matefhal Igc and. oo
- Felatively low syn:hesis by. the Baby. At about one year of ;
‘age the level rises rapidly at first and’ sluwly later, till "

1 reachsa the -adult level around :Jze 7tk year of 1ife
_(Allansmith ‘et al. i 1968). P
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Thiers are 'several Zepoits-on Firther effects 'Gf agé
on: TG levéis Kalff.(1970) me;{s;red 1mumglo|§uuns on 278
subjects in-a Dutc)f pnpulauon over 5 years of age up CO 70
' years - and over, He fo\md that IgG mcreased gtadually wir.h
age..  'Stoop et: al ;- (1969) cnnfxmed -such gradual mcreases
‘in 1gG with age in e Dutch Ry ‘Howev;r,“ngt a1l

workers agrée, for e;t{smple;‘ Notberg ' (1967); _oizserved'no-age

| differences in IgG, IgA and Tgh Jevely of 370 Dutch people

cons].sting 0f 100 s:udencs aged 18-30 years; 200 blood doncms"
" aged- 18-56° years, and 70 e].derly people 65 92 yeaxs of age

= ' Ohandra et 4l., ' (1972a) quantitated immunoglobulins’

3 I3 2nd M 407800 apparently healthy. chndren in India: whose '
" ages’ ranged fron birth to 16 _years.” ‘They repor:ed iover 166 :
“values than “in ‘oi};éf Vcou.n:rie;s' ﬁth less 1nfeéti‘on.’ In their
\s:udx.es the \Lean 1g6 levels were: high at birth < The Iévels £

1 decreased markedly - in;the firsl: few months of lifa reaching s K

: fiéanf sge-diffeténceu in the IgG, IgA and Igh Levéls. , Veys s

: v'levels were evaluated

i cent:htions on E Bulgariun blood donors (cunsisting ‘of 757
\

its lowest level. in the hch month of: ufe. From then.cn. it
- grudually Lntreased till the léth year of” 11fe

‘Toshkov et (1974) mensured immunoglobulin con-:

meri ana 170 ; wom ) aged 18-.60 years and. reported no sign:

(1973) i Sweden reporced na age’ diffetencea in the IgG and. ¥
‘lgM of-h15 subject:s aged 20265 years whnse'imunoglob in
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e 0’ in 204 fiormal: subjects “Exom birth to adulthood in
1fEerences in g6, TAS

sPam.' They repur:ed age-related

S it U g Ter was’ ot detected. ey g OF e cord. sera.

Fokina et al., .(1974) in Russia’ meas\xred immuno=. 1%
gl_obuiins (186, Iga, Tgh) Tevels in 104 ‘cord serd ‘and ‘474 )
‘_ childr cin Mascw from’ blrth to; 16 years af ge * They.™ =+ e s %
faund high 1evels of IgG a: birth which fell in’ the flts: 4 : )

o mon:hs Thé 1eve1 then rose grad{xauy 11l abcut the second\

year ofd.lfe. 1t reached an’adult’level by about: the seventh ¥ et

to" eighth year of 1ife. lgh TgM on the other hand vexe 2

e p¥esent in very Tow levels at birth and, increased wich qg & il
] e

:111 che 16th year of life
Yi Y dn Canada, Com»wi‘lllams et al (1967) quanti.fied

i yo
chxldren rangingj from. 2 mnm:hs to 15 ~yszex's Thege were

¥ separated into 5 age groups (L e 2 6 months. 7512 gnam:hs,

13223 months 2; yea.rs. 5 1 yeara and 10- 15 yeats) The

 samples were noé separated in:o different: sexes. They

_ observed increase :Lx; IgG and IgA with age up to 5= 10 years x g
3 whxlstIgM steadily incteased wil:h age up till 10-15 years.' 5 580

- Lichtman et:al. (1967) reported no, signtficant age W

'nd‘, e

& differences in. the 1gG and Xg}‘l levels in 112 caucasians

109 negroes (between ‘the ages of 15 ans years) studled in



Clinjciat the University of Califoris Medical Centre, The ©

& p samples estinated consisted of 22 newborn children, 274

7 " .. children (aged between I'month and 16 years) and 30 adults.
"' They feported: that 'IgG; TeA and TgM incressed with age and
reaehed adult-levels at 16 years of age for IgG ‘and IgM
wheteas : TgA continu' d to increase throughout eany adulthood.

Buekley - and Dorsey (1970) in their studxes in Norch Carolina: : |

:eported a gradual crease in 1g6 Tével’up to'the semnd ot

decade of 11Ee ‘.\'bey also -observed that'the level s:nrcs £ s

declining appreciably from the: third decade of” 1Lfe \mtilv.- :

the; sixth decade. - : \

Vi ik Eegibds Lo the daveloping caqﬁcf;éq the 1gG

(as well ' ds Igl'.[) 1level usually réaches adult level earlier
than in the developed: countirids: This:is in par:»'r'e&'a':eql Ceo LA %
the mnre frequent und ‘wider Vati.ety of infec:xons which -

ulatib!\l of - :he developi_qg countries. experience. For B 2

a Gambian -

cummunicy (uest Aftica) t:hat che adu].l: level cf IgG was.
renched al: about 5 yearn of age and IgM at 15 years, afcer

+ whick the * levels nnly rose slightly. sfmxat observations
have been Wada, fn the undetpriviliged segun:s of . the socie:y g

in industruli.zed countries. : . S - A 4

There are also’ differencen in' the: turnovei- ratésiof . L
Human ‘gamnaglobuling {inéluding 15¢, Igh and ) Feliich. de %

'uge depe’ndenc. Ic is faun' * the ':umover rate dacunen

with age in’ ndu}cs '(-I{KcFarl ne, ! 1957)




LAY

" frequencies against’a set of increasing non-overlapping . -
_and “Grundbachet-in the United States ;. 1974). véported unimodal.

Uni!:ed States 1n*1967) shoved that follwing log- czsnsfozmax:;\.on, o

_:16th year of age. '’ .. o LR R el

:presen: in very low concentracizm m: bitl‘_h There is very

‘lim:le evidence that IgA is produced in a mma]. feecus (Van .

of the frequenny dis:ribunnn (histogram of populatlon

concentration intervals) of, IgG. There seens to-be fo
agreement in the different findings. . Some authors (ka1£f i

in ‘The' Netherlaids, 1970, Rowe " and MeGregor-in Gambia, 1968 °

frequency ducribu:irms skewed to che .tight, other authors
(Jchsnsson i.n Sweden, 1967; Veys in Sweden 1973 Allansmith

r. al 'in the 'United Sl:ates. 1968, .and Lichcman in the

the values plottad vith. & normal dtstribution. . Others deny

2 normal distribution ‘of IgG. Levels' even after log! trans-

formation (cmm'an‘-and'ue{iu ixl thie Uit ted States, 1964).

¢ Summary. 1t appears from these survsys that (1) 1gG
is derived “from maternal serum.in the newbom. (i1} after an

lni.tial drop 1: gtndually incteases €411 ‘about the® 16:h yeax

of 1i£e when adult levels are renched (:.ii.) there are. con- .

fuqting reports howeve; on age-zela:ed differences after the

1
In heal.thy 1nfam:s IgA 4s’ either nol: decectable ot is

i
Turth et u., 1965; St\ie_hm st al. msa) ..Cord blood: containg




st . less than one pércent of ‘maternal blocdvlev/e/l of 1gA (Rosen,

107y Igh usually appears’ a ‘few days afce“’r' birth and’

‘increases gradually td reach -about 25 per ent of adult level g
by the gnd ‘of the' firat year of . hfe 50 percent bf adult
level at about 4 years of age’ and\the adult level at the age -

© of puberty ‘(Hitaig) 1957 Allansnid] et al., ,1988). Cassidy

.-etall,’ (1974) quantltated imuncglobuuns on'3213 sera: from-

- the whites in Michigm : 5.A: ). IgA estimation was catriei b

"ot on 1523 males .and 1687 females 5 to. 94 years of agé..

txll the énd of 1ife. They also observed that the Lm:reasz

B i, 005 wir.h age is greater Eor IgA t:han for 166 Le. the slope of,

= . ,tha 'ssion of ‘IgA ations on' age is steeper :han :\

g thar. for, IgG

" intestinal tracc and Tespiratory, infections (Thompson’ &t al .,

!.969) ‘For example patxem:s with coel{.ac disease; regional
X 2

- “enceritxs or ulcerative colitis are: knownto have higher [

1evels of ‘TgA'than in normal subjects (Asquith et al.; 1959~ |

<Kraft ‘et.al. 1968) Walmxn et al_,. (1970) reparr.ed matkedly

élevated IgA ‘lévels - in patiem:s convalescing from cholersic

diarrhoea, i e

) \ln nnrmal adulcs a’ 'broacl range ofl IgA levéls has been

reported m‘.th high levels becoming more Erequent with_
1ncreasing age (Rnwe, Boyle and ‘Buchanan; 1968)

Gt s e There are cunflicting reporcs on the frequem:y

They observed r_ha: IgA levels im:reaeed conunuously with age !

o L “Very. high levels of IgA are, usunlly tepotted ingascro—‘




bireh 15 very low; (i) the TgA“is manufactured in utero by -

“distribution-of IgA.' Van: funster et al. (wes) teported .

that “TgA foll))ws & normal (hen -shaped) Frequeney distri-
buffon. On the other hapd Clamman and Merril (1964) in ‘their

IgA measurements of 56 rmal adu]_cs consxs:ing of 10 negtoes

and 44 csucasmns in Denver (U. S.A. ) reported a log normal

dis:rlbutlo‘n. Other workers have also reported a lug normal

distribution. 'These include Johansson (1967); Goldman g

z < \
1., (1967) ; Lichtman et al.,(1967); Allansmith et al.,(1968)

sand Veys' (1973): “A study originating from Gambia showed that

IgA: does not fullw. normal dxscri.bution (Rowe and McGreg
1968, - g | e

Summary. vIc’ appears that (i) the level of IgA :gt“

the ‘Foetus; ({11) the level increases continuously with age

r.hrnughouc life
[ - ‘e

The IgM leveliis low at birth. IgM is synthesized

in utero by the infant dnd 15 present in all rormal neonates

(Van Firth et al., 1965). It is always present in a detectable-

amount at b%(nmonh et al., 1965; Fulginiti et al., 1966

" and Stiehn et al., 1966). Several stuiés have shown. that

“the IgM present at birth:is manufactured by the foetus. “The

dord blood Contains less than 10 percent of maternal level of '
IgM (Roaen‘. 1971) . 'IgM does not cross the placenta. Cord
- blood IgM levels of more "than 20 mg. per 100 ml;:-are indicative

e

3
: . 2 w1
g - . 3 o




of intra-uterire antigenic s,cimulatinn'g..g, by infection, or
of materno-foetal transfusion.’ Experiments have shown that
radicactively labelled Igh Infecced into the mother does, not
£low into the baby (Gitlin et al., 1964, The studies by
Kochwa (19&1) revealed that maternal IgM antibody of known

specificity is not\ found in ‘the cord serum.
) Studies by Moore and’Owen {(1965). on chickens show d

that haematopoietic. sten ‘celld derived £rom the yolk sac

start entering’ the bursa of ' Fabricius about the 13gh day of i

‘embryoni.:: lit'g, Imnnmofluorescent s:udies have shown, chat gy
1gM producing cells are detectable afeer the dhew day or . A
emhryonlc life in the chicken (Kincade and Cooper, 1971; o

Lawton nxid Cooper, 1973) “In man' B cells bearing IgM surface

dece:mig\ants in pexipheral "blood, bone mat;ow. liver, and “‘l‘v
7 2 = 1,4
spleen have been detected at about 10y and 113 weeks of '

foetal 1ife.(Gitlin and Biasucci, 1969; Lavton et al.;.1972).
The Ign level ‘incredses sharply after the First fevi

B 'dAys Of life.* This.incréase is most probably due to the' '/

response of the 1nfsnc s syscem to am:igeniz: stimulation in
the new environments ‘soon after birth, - Ig)? 1is the' chief'
lobulin synthesized by the . The then

continues but: at a less rapid rate um:Ll it reaches adult
level at a'hout the beginning of the an decade of life
(Buckley; and Dorsey, .1971). - Buckley:. a.nd Dorsey (‘1970) e M
measured IgG, IgA and Igh £rom 811 ‘'subjects af different

races whose ages ranged from birth to 92 'years.  'They reported '




that the Igh level increases from birth to about the beginning

N of 2nd decade of life.. Théy .aleo Found'that Igh reaches
maximum level and maximum:variance a;sé at about the 5th o,
decade of life, In their results the level declines soméwhat
/aftér the ‘5th decade ..of life. The onset of_che increase in' £
IgM level in childhood is usually earlier then that of 1gG
but: they bw‘lﬁeach maximum level abcuc the 2nd decads

"Joof ufe (West et al., 1962; Stiehm and Fudenberg, '1966) ..

‘However. not -all workers agree for example Allansmith

et al , (1968) quantitated immunoglobulins G, A and M-in sera
ranging from cord blood to adults and reported that the adult
level of IgM is reached after the 1lst or che. 2nd year of life.
This is much earlier than that reported by Buckley and Dorsey
(197())4 Ot:her workers have fnund no age differences in IgM
after the 5th year of life. Cassidy et’ al., (1974) reported
no age differences in igG, I‘g\A a;td IgH: They reached‘ these = -
- 'canclusi‘ons: after analysing 3213 samples aged 5-94 years.
: Norberg (1967) also reported no. age. dif fereénces in. the g6,
IgA and ‘IgM after analysing 370 samyles from apparently healthy. *
. ‘subjects aged 18-92 years. )
As with the other imm\moglobulins there are several
- ‘reports on the shspe of the frequency distribution of IgM.
i Some workers report a normal frequency diatribufion .(Van
: Munster: and Stoelinga, 1965’ and Cwynarski, 1968).
Ralff (1970) analysed imiumoglobulin c(‘m’:ents-of 9500 %o 8

subjects over 5 years of age from '3 villages in the southern
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part 6f The Netherlands. He Teported a log nommal: £requency
d_istrvibqtin‘nb for IgM. Ailaﬂsrﬁth e_:v al . (1968), collected
samples from 946 apparently healthyv'indivi_dua'ls_ from cord -

_sera to ‘adults in two communities'in San ?rénp‘iscof They

reported, that their IgM follows a normal f:equency‘_distri-‘

. bution:: Similar findings were reported by Clamman. and -

Merril 1964 and Goldman et ali (1967). .

/ Summary' - It appears, that (i) the'IgM present at.
birth 45 syithesized by the foefus; (11), the level rises -

" slowly withde Till yhe» 16¢h. yedr of Life when the .

. till it -reaches

‘sy-m:hesis and catabolism (Ruge'nti‘ne;ﬂ_et ali, 1966).

maximum level ‘is'reac

TgD 1s'nog normally present it ‘Tt dsonly
‘!; Y. P

very rarely Emmd’ in cord seryn.. It {s mot secreted. into :

_serum in ‘Uteto d doee no: readxly cross :he plncem:a
(Johansson 1967 ; [Rowe- and Ctabbe et al. o 1966) It becomes
detectable-betwedn the 3rd and the 10th monl:h qf life. The -

“level increases progressively with age ‘reaching a maximum -,

“at about the 1dcj year of life.. ‘The level then falls slowly
A = 2

dult level ‘s: abaut 15-20 yeau of age
sf:e: which highlr levels are observed lesf frequem:ly
(Rove' ind McGregot'. 1oy S ey

Wide ranges of/IgD levels are. found in haalch (from

zero: to very high valueu) due to differences in rntes of




| (1971) and Geny &t ali, ag7a). -
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Geny et al. (1_974) quancitated IgD in 214 spparently
healthy childten aged 10; menths o' 15 yaars in Paris; annce "
‘mey repotted that IgD 1ncreases ptagress:.vely with age up

"_to about the S5th year when theré is a slight decline The
level’ later rises from t:he 6th year up to the 15:h» year
when the adult level is reached. i

‘Markedly elevated levels are- ohserved in’ pregnancy

‘especlely ‘during lnbcur Leslte (1.973) 'studied IgD levels
at* differenc scages cf yugnancy in Neu Orleans (U S A )

est sam'ples consisted of . 38 women in early pregnanuy

“(up o 15 weeks) ; "hg women in 1ntemediate stuge of preg-’-

~ fancy’ (16-28 weeks) ; aabd 42 wouer -in s late pregnancy (29‘, %

“weeks and nver), and 27 aamples from women in labour.” ‘His

{cnnt!'o‘ls which were hot. age matéhed ccmsist:ep of 29 nulli—

“ parous ‘women, 44 women skt o, previous ‘Pregnancy, and 84

with one of more previous. w:egt\&nci.ee His zesults showed
that’ Ig,D rises at the cmaet of preg-nancy. 'I‘c progtessively. i
1ncrease‘a up to'ithe luter par: of: the im:emediate stage

2 of pregnancy. It then démreases slightly ‘during late

" pregnancy, after which there EFRA sharp Tise during lahour

Similay: findings were" (z_'eporr.ed by ](l‘.ag,pqr and Hendanhall

o i 1 KR
Summary. From ‘this sur‘/ey 1: -appears chsc (i.) IgD‘

i5'not present ‘at. birth; (tiy 1t s only d ‘cectable 1.nraerum ey

~'after the pecond month of 1life; (iii) :he level increases




“

.radio im\moanay to aua].yse the IgE. 1evels of"JS ‘post

i partum mcr_heu and 33 newbnrn cotd sera. Tbey reyorteﬂ Tow
2 inEsnts ud no detectnble serum IgE and: :hree 6-month ol

~of life and slnwly afterwards reschlng 755 _' oF adult’
',levgl byvthev th yesr of .life I'ne adult leve is rea hed -
:at-‘r.he' ‘age 'of 7. ; Fron about the ‘15th yenr the level de
'crunses vezy slawly thraughaut life. :

4 s 23

* after which there ig a decline, (iv) noc all normal sertm

cnntan‘l\detectable levzls of IgD; (v) there is a physiological
“rise durgng pregnsncy. [

“At birth IgEis either absent. ot is present in-the .

 .gerum-in very low cohbén:ra':lén. ’fﬁe IgE, present | at bireh’

s, gyntheaized by the Eoetus, dsthe’ 1gE does not seem t:o(
. Croﬂa

‘e placen:a. “This conclusion is suppntted by the '

similarity Ain_the’ Levels: of TgE in the sera of ﬂew'bams of er

‘allergic and. non-.

lzrgic motheru (Jchansson 1'968b)

Bazsral e: al (1971) uied cowpe:xtive xnhibirion

level of serun IgE ‘at bir:h and no placen:al tram:far of

IgE.: In thEi{, studies 0 about one- th}.rd of :he 5-\week old

infunts had ndull‘. levals af




| | 'being about; 1/50 000 of -the normal serum IgG level, Timze'

*is w:Lde veri.a:inn in heal:h < g &3 _
A v T i
IgE levels are rained in allergic diseases 'si h as g2

4= g hay fevex ‘as thua ahd-atopid ebiem, gnd in palas).tic -
/. 1967b;

Sa Fections notably: helminth infections (.mhmssah et a
1970), Gleieh et al.; (1970) measured

2: non-allergic fealthy subjects,

Rosenberg et al

[ Igk in. 80 blood donors,

“higher rar ges 1n Allergic 'pacientq :

had signlftcax\tly higher: m 1'

S v e e ns:hma with pmrkedly elevuted TsE Levels! bit only e
<5 pucen: of o) ‘allergic patiem‘:l had elevaced IgE levels,. .~ X

“ g 89 g IgE frequency dxstrihucion is- repon;ed eo be bimodal

ral et al., oy

ps
g
s




e sinilax associstiun betwéen T ceu dysfum:::.cn md gk

. elevacioﬂ is also  seen in mslnutrition, huwever the. sir.um:xm .‘;

< gets complg.ca:ed here b . of - the £ ;- 9f

pnrasites in such indiwduals with nut-n.cional de&.ciency.

healtﬂ is very much cwer than any. nf :he ﬂther clssses of

E e e anunog(lobulins :hraughou: Life;. (i) the levels'sre’ high

in patasitic Lnfesr.ation and in allergic sta:es

St SEX. EFFEQT

i The influence of sex on the levels of different

& th& 1s well d& 0 ‘éd‘: Sex. ra?f‘

‘rted to be more.. usct’_ptiblu to !.nEections than '8 1:1 ‘by :Q‘

severnl au:hors (Childs 1955) CThis'sex diffgrence A




suscepcibihty ‘b0 lnfectitms has bee(;rtly attributed to

T ‘sex dlfferences in, IgG and IgM levels (Washbum et al., 1965)

These sex. ‘differences are. most probably caused by dlfferences

:in hormonal levels becween msles and female

Qumtillani et'al. (1974). in Rome analysed serum

’ Immunoglobuli'ns (G, &and 1) fevels 4n. 773 apparently normal
‘adules (408 m.ues and 365 femaled), aged: 21-55 years.. “Théy |

.reported higher IgG in- females. :hen in n\ales. Some - reports 2 2

however i dlcat ,no significant differences in. IgG levels

betusen” th exes in some populaticns (Rove .and McGregcr (R

51., 1968; Rhedes et als -1969)
Tn’prégnarcy, scccrd1ng ‘to Leslie, (1973) the 1gG

level Ealls progres.sively through pteg-nancy resching its .
e

lwes: level at about the lﬂth week:. It chen nsés g‘radi 1ly
The " IgA and T

eaches the’ nonmal pos:—pattum level

rema).‘ns inchang J;.‘L eas IgD. is elevaced during

Hz.rouli.s et 514 % (1971) :Ln Nnrth Carol:.na

G, IEA and IgM in\ 33 black and whi,ce pregnnnt S
‘wdmen at; d‘éffex‘en stages of ptegru:ncy. They concluded . X
i ftnm cheir findings cha: :hete is; a diminution 1n IgG level

‘but nio. b:.gnifi‘eanc d‘lffetences A IgA and IgM in age and ‘

i ace matched ccmtruls. ‘No* such decrease was! bbser\red 4ot
& IgG b} Menden.hall 1970
reported eleva«:ed,levels-of IgG during pregnancy Genersll

\On ‘the:, other hnnd chsan (1969)




2T,

.probab}y due \to* d:.fferences in homemal balance
between the" two sexes,- [¢%9) I:here are changes JAn IgG levels B

" during pregnancy. % - :" : i 2Lt

i o

Reports wn tha sex dlfferences in ‘IgA levels are

confhc:ing > l(alff et a

1970) reported no. sex, differ-

euces after. mulysmg samples from 290 aubjer:l:s repreaenting

A cunmnmities (aged 5 yeﬂrs to ovex. 70 yearu). Similar find=! .

i : a ings werd reporced by Berg et al.. (1969)" ﬂho qusntified IgA
on 219 Suedish children (127 “boys and 92 girls) ‘aged 2-15°
yenrs. Rhodes et al., (1969) in Kngla.nd esc:’.msted IgA levels

b 56 appatently heal:hy suh_)ectd and in 38 .women with

chrumoaomal nbberations. They ‘dlso reported lo sex-telated 35 "k

differem:es in IgA levels. No cleat- cuc\gex-telated aife,

g lands aged. 4-13 years az\d 30 adult:s. < R =5
: On .the other hand Cassidy et al (1974) teported
sughcly ‘bu significa.ntly mre “serum: IgA level.s in mlep



belonging ‘to ‘64 familiés in Virg]ima He found, szx—related

differences with significantly more elevsted Mean lgA 1evels

in males than in the females “in" both ‘the’ black ‘and whlt:s

populatxuns studied Slmlar findings of signlflcantly

K raised Ig,A levels in males than in females have. been repor:ed

by Buckley and l:lm'rseyv (1971) in Durham, u.s. A. after quanti- -
fying IgA in ' 819 appa:encly healthy :mdlviduals aged 1-! 92 P

years: o

‘ % o : e

v'Summarx. I: seems IgA 1zvels are slighcly more! B i i

IgM. . L &
Ll Mean concentrations of Tgh a

usually higher:in'
Allansmith; |

[females' thari 1{1' males in’ all'age groups,

HcClellpn and Buttenmrth 1967 Buckley d'l)ersey et.al.

‘1970) IgM in females has been found to be as much as nne
lthird higher than ‘the male of ‘the same age gteup (Grund-

P "i.n

bacher, 19723) The' sex; diff 1 ére more,

the reproductive sge and are most probably due to dlfferem:es

in sex linked inhetitnnce or diffetences in hormonal balance

»hetween the twn sexes.

The . effect of ‘the’ x chtcmcsome on: lgH hus been re

poz."tad by several workers. Grundbacher. (1972&) has, reviewed

5 evidence from family studles of bol: black end whice ranes

that the X chromoséme’of man carriés (gere(s) affecting the .-
717¢1969) ‘have..

”com:encration of IgH For example Wuud ?"— al
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suggested that the level of IgM is influericed by the number . .-

, = . of ‘X chromosomes present; and have carried out immunoglobulin .

’meusurementsoon ncrmal men with (46 XY chromosomes ; normal

women' with. (46 X X) chromosomes; and in women with dysgenetlc

ovaries (Turner's Syndrome) having (45 X° 0) chromosomes

l‘hey fou.nd that whereas: the levels -of. IgM were higher in -

womgt! with: ®x Civonosomes;” the ‘levels ‘tn men (X ¥) and’’ -, o

3 X0 women were similar. Rhodes ‘et al.; (1969). quantitated
IgM on 28 vwomen aged 20-74 years; 10-men with other chromoseme

aberrations 7 with (XXY) and’ 3 with (0KY)5 snd'fn age - .

3 ot matched congvols consisting of 28 notml healthy men wL:h agt, 8 o

¢

(X‘l) chromosomes and 28 normal hesl:hy wmnen with (xx)

0 B chtomsomes Thgy abgerved si.gnificantl.y higher levels of

F 1
] " L 1gM in fenales with 46 XXX chrombsomes than in nérmal ‘females,
E # with 46 XX Chromosomes ; . and the lcwest 1evels were found in

5
!r mles with 46 XY chrmusomes The Mean g 1eve1 of (m)r

SO men was similar to' those ‘uf (XX). wnmen. whilst, those of

| XXXY. group were found .to be similar to those of XXX group.

N i .', i They com:luded that \:he leval of IgM is i.nfluenced by the ;
- number- cf X chramosomeu, and not: by 'the ptesence or absence‘
of Y chromusomes.' No such linRage was observed for’IgA and y

. TG levels, ¥ % -
Ir. was. also observed by Gazvie et al -(1961) r.‘na;

cetr_ni'n :ypes of agammaglobulinaemia (nffacting IgM ds wall

‘as Igc.und Igh) might be sex linked with t:he lgammaglobu- y

Thi.s also. points to ‘an’ e

i
'

: 1Lnaemia occurring in’boys:

=
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.. assoclation between immunoglobulin and the X chromosome.

ummary. " Thus 1 appears that IgM is ustally higher
An females than in males. This might be because of dif-

b the -two_sexes. and/or

inh al levels
fhe X chromosome might probably carry quantitative genes
for 1gM as suggested by Grundbacher, (1972a).

1gD and IgE
©No'sek différences have beén associated with'IgD'

and gk’ levels \(Rowe, Crabbe and Turner, 1968; Johansson,

19685 ; Berg et al:, 1969). o

g

There is abundant evidence that aucoaomul genetic

AV[‘OSOHAL GENETIC FACTORS -

factora are. involved:in the control of levels of the dif-
ferenc mmmoglobuuns in heaII:h and disease. Such evidence
could be found in the work of Rowe, Boyle and Buchanan, )
(1968) who studied immmoglobulin levels in mtmozygatie and’
dizygotic twins. - They dbsexved more concordance in IgG,
IgA and IgM levels in monozygo\m than in dizygnus adu— .
lescent twimz (both males and  females). Amang adults.the
tale monozygotic twins had significantly smaller intertwin
di fferences in IgG levels than dizygotic twins: -No differ-
ences were observed in TgA:or Igh in adult twin pairs, The
study pruvld.es _suggestive evidence of geneci.c regulatiun pf
Igc IgA ‘and IgH, but the effect gets masked during adulc-

‘hood, espzciany in the case of IgA and Igl'l. Similar studiés




i
by Allansmith et al., 1969 showed a posmne genetie influ- .
ence on 1g6 and'Igh levels but not on 1. "Also‘Biozzi’s
(1970) breeding studies in mice are conclusxve on this point.
Leonhardt et al., 1962 measured total protetns and

quan:iteti.vﬂ elec:rophore:tc protein fraccfms They ob-

served closer between 1 gotic than between di-
g T

zygotic -twin pairs. The dizygotic twins in turn showed ;

- * closer agreement than unrelated pairs-of the same age and sex:

Similar- findings have been reported by Frey' Na

(1969).

5 and Kulonen,’

(1968). and Kalff et al., ;
Tt is observed that people with cértain chromosomal

_abnorpalities (autosomal syndromes) show (;ep‘am_:ré £rom nor-

. : These altered ie“zéls may

mal in their immunoglobulin levels;

_ be from childhood or in adulthood. For example Stichm and .
Fudenberg (1966) studied the Lumunoglobulin. (140, Igh and 1g)

levela in 15 adul: gols’. These adult lfmgola had eleva:ed

levels of IgG and IgA ani dimunition in Igl‘l levels. Levels .

faund in Mongol r.hildren e o5 yesrs were repnrted normal

,Racial differences i.n imunoglvbulin 1evels have
been suggested as providing supportive evidence foria gen_e:ic v
i.nfvluence. Such di£ferences huve been reported for IgG
levels by Rowe and McGregor et al., (1968); Lichtman, Vaughn

‘and Hames (1967); Tumer and Voller (1966). In these several .
sEud;Leg the 1gG or both IgG and IgM levels have been found

to be more elevated'in blacks than in whites. Buckley and

, Dorsey (1971) tepogted.high‘er‘ lgG:levals;'in blacks tly




‘wh)'.tves Hhi(fé'males had higher levels of IgA than black”
males. Hhereas white females- had 1wer levels than black
‘females. IgM levels were similar in the males, but whiv:e

females had }ugher values than the black fema‘ies.

Vslquist, (1968) revealed more elevated levels of the IgG,
“,IgD and IgEiclasses in pte-schqnl children of an Ethiopean
. comunity than in children of . the same age. group in a Swedish

' colmmnity, but these differences were more likely to be due

| to nutri.tional and infective disorders in the Eth:l.opean pop- - .

lacion 3
+_Rdcial differences: in imunoglobuli.n levels have also
been cbserved in'‘New' Gulnea where the Watut aborigines are -
known to ‘have significmtly higher levels of IgG and IgM than

: the nun—Watut aborigines (Wells, 1968) 3 v

The several reports on-variation in immmoglobulin

levels due to' race show, :H/a’t 1gG is more elevated. invblacks

t:han in whi:es. ,Repotts on the nﬂ\er 1mmunogl.obulin classes .

are no: con Lstent. It seems most liKely that the several

repor:ed differences in meunnglobulin levels depend more on-

the ‘differencés. in the sbetal and economié staivs, uteition,

and the environment (especially‘r_he frequency and severity of -

infecti.ve antigenic chnllenge) than.on the geneticvma'ke up of

r_he different races.

. 5%
ROLE OF ENVIRONMENT 5 gt

anironmental factors include infeccians, nutrition,

ooy
|
1
i
{
Comparatwe s:udles oﬁ Johansson, Mellbin and /\



 and adm.nistratim of imunosuppressives.
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clima:i.c ccmdltiuna, geographir:al location, drugs, steroi

Infeccicm 1
The major func;ioix of the immunoglobulins.is to pro- .
vide immunity. It is to be expected that ‘their levels in a !
-‘Population would be highty. dependent on the wide range.of
antigen’ic' séimu11°provided by the :vatigty of" infections to
'wﬁich the population is exposed. ° Such elevations in immuno-
4flobuli.ns due to infections are well documented. :For ) / ;
example IgG is raised in leishmania and malarial 1nfec:ions o 4

(Holmes et Al., 1955; McGregor and Gilles, 1956; McGregor® .

1972). 1}4\ on the other hand is rsised by infections of ~ °
i t:he-resp1ratory tract and gastrointestinal tract. ‘In the
o dedle East, infections of the gastrointestinal tract (thh

elevated ng) have been implicated in alpha chain disease »

(Seligmann et ‘al., 1968). IgM levels are matkedlygievated C

feiTintng rcontinnhis i, diracesekbontea 1o skl sncigens

as’ Trypanosomiasis (Mattern et al., 1961; Hobbs, 1970). 1gd

is ima’wn to'be Falued’ srtes ttants and diphtheria fmmuniza- " £ 4

tion (Heiner et & 1970). IgE is inctessed after the en:ry

of all;rgens. f—djger infection with ce:tain parasites

sspectally the helminth (Ishizaka et al., 1967b). ot o
2 Studies by several, workers have ‘shown . that ‘the rate ® ) Y

of Wﬂc classes of immmoglobulin ' - G

molecules in mice raised in & germ-free envirénment have been - '

T : .




. centrations of total protéins, albumins, «,-globulins and

and Fahey, 1964; Fahey and Sell, 1065). On the other hand.

“an environment with higlh bacterial content synthealze immuno-

mation ahd ‘immuioglobulin levels would be greatly ipaired - N

8 globulins wére significantly diminished, but .there'were.

34

found To vary from lesé than 1/300 to 1/50 of novmal (Sell
mice. which are 'hyperimmul;aised with haemocyanin or raised in

globulins of all classes at rates ‘which are about 5-10 times

higher than are seen'in ‘normal ani_msls.,\ s

Nutritidn =

It would seem logical to expect that antibody for--

by scarvation. Studies made on prisoners of war and cachetic

hospi:al patients however showed considerable depletion ‘of

gerum albumin wheregs the gammaglgbulins were norx;\sl (Humphrey v 3

and Wnite, 1970). ‘Similarly children with protein-calorie. - .
malnutrition ('l;.c.l!.) were foul\n‘d to have decreased albumin 3 )
levbls but no significantly low. levels of immunoglobulins

(Gomez et al:; 1955): ‘ 5

i e

[

In chudren with kwashiokor, the mean absolute con- .

no significant changes "m the mean- gammaglobulin corcent’ .

trations Edozien (1960) -

>
However there are some studies whith have shown that 1

palnutrition. affects the immunOglobulin levels.. In studi.’es e o

in Egyptian chl,ldren with kwashickor, diminished 1evels of

1gG; IgA and IgM have been reported in childrgn who had 4 i




‘kwashiokor very, early in life. ' Those chud:en who had

" or anylof the vitanins in the Vitamin B complex have been' ' :

.kwashiekor muz:h la:er in life had rused Ig6 and reduced IgM

and “varlable:levels of TZA. - This stidy, indicates that the

§
|
1
{
|
i
!
period of life in’ which kvashiokor dppears, may be important. . }
in determining the levels of ‘the different immunoglobuling 1

(Aref et al » 1970). . ‘Studies have been carried out to f).nd .

the effec: of feedmg on the innunoglobulin levels af chiils

| dren with kwashiokor. Chlldren‘ with severe and mnderate iy

degree of malnucrition were fed for along- period of time

with high protein food: - They showed 10 significant changes B

in'the immunoglobulin 1evels except fot' those with severe B g i

_mamu;ruun who later had higher IgA (McFarlane, Reddy, . /™ -*.7," .

Gooke, Longe, Onabamiro and‘Houba 1970): e o
Studies on e‘xpe;i_mentgl B“jim?'s -show that_déﬁicienc;es__‘

of several :different nutrients can lover immnoglobulin

levels, For example'rats, fed on diets lacking either Vitauin

shmm to synchesi.se low i.mmunoglobulin levels:

Low Birth Weights dnd Gestational'Age Lt o Ly
Scudies done on infants wich luw birth weights show

| that their IgG 1evels at btxth are always lowerthan those iy

with normal birth weighta. The IgH on. the cther hand is

repotted to'be similar “for boé;i': 1ow. and normal birth weight

"’infsnta Some wcrkars have repor\:ed lower IgA levels fot

Aow birth weighl: whi!.s: others have claimed similarl:ies




&

i 1500 gms, These chxldzen were 5epara|:ed into 3% grcmps

{ lsc ta .the 3rd day of life

o 3 :
‘and IgH (but: similar IgD levela) have been Jeported 1n the Yo

in- ng levels at bir:h (Hawox::h et al., 1965; Bérg, 1968) .
o In Berg s szudy hm\maglobulins G, A, M and D were,
malylsed in 65 infants whose birth weights wire Awer i’

according to their” ges:atianal age nnd 1nta another 3 groups

depending _on their blrrth weigth. : Those whose birth weighcs

were less :han 1500 gms'. were -in one group The o:her
7 and 2001- 2500 gms:

groups were those weighing 11500-2000 gm
Ne nux'mul birth weight children were 1nc1uded as centrcls

They faund that IgG levels progtessively increased with in

; creasing gestacional age nnd ich 1ncreasing birth weighc. ;

.

No. n!.gnificanc differences‘ were Ound in. the IgM levels at
d, numal birth weighi: Lnfants‘

Birr.h be:ween Low birt:h weight

" They . obsemd that IgM. starta&‘ to mcrease ‘from nbout the

o about the 3td week the in-

crease being,
fants. \No was! deeéc:ed in'the serum of the luw birth

e pronounbed in the 1west birth weight in-
}‘

.weight; infant until after: r_ha 3rd week nf life IgD was re— 3
out of the 65 :Lnf nts. after 3

'pnr:ed to be present in’

monr.hs . They cmclude

.
Z: Ign pattem 1 | 0 1 and luw

-the’ same. ;

,IgG IgA ‘

al wotkets. For example higher levels




comunities G

‘men the immunoglobulins m tl

5 & %o S - e

* adult Gambian community ‘than’ i the British and:North

American adults whose énviromental céﬁdicions are differelit

£rom the Gambians ‘(Rowe and HiGhegor 1968; Fakiey and MeKélvey),

. 1965; .Clamman ana Merril, 1964) ! $imilar 1gG and TgA (but

»lower “IgM). 1evels as in Gambia have been reported in othet

cammunil:ies (Nigeria and Cornigo) possess:.ng the “same :ype of °

’environmental condl.tions (Turner and Voller, 1966 M:Lé'haux,

likely respbns:.hle for the differences found in these

that west Afticans rssiggm: in Bru;ain £o: less than Z years
had average gamaglobulin l.evels of 2 2 gm per 100 ml. wh}reas -
" those ulio Had’Fesided for, 2 tp’4 yearé had an average of 270

gm per 100 and r.hose whn wer tesiden: for 5= yeats had

"an ave rage of 1.6 gm per. 100 ml “Thus_in a different environ-

e students grndually dropped‘

it i.s suggested I:hat the absence Jof malaria may be 3 maj t4

- ’envitcmmem:nl. Eactor allwing chese changes to nccbx:




Seasonal Changes i = - \
Seasonal changes -have also been doctmén e'd as Eactors

influencing 1mmunoglo'bulin levels in health In Nigenan

adults, the mean IgG and* lgk'k'concen:tations 2] re hlﬂher in

|
the rainy tthan in the dry season, whereas 'thd. IgAX and Tgi -
l.evels are raised i.n infqnts in-the wet 'seasqn (McFarlane,

1966). ‘Tn young Gambian children TgG and ng fovble e

. subje 't to seasonal vnriationsA The” IgA and~ IgD evels are

',»1967 McGregcr Rowe - and Wllson 1970) which ould aké'

factors

. Altitude i

not ‘affected by this seasmab change  (McGregdr, Eope et aL.,f

associated gasr:roin "atinyl infecnons unlik Ly céusa:ive .




in high altitides generally have a dimmitidn in birth
weights &nd in foetal thymus weélght! All-these may be con- -
eribiitory to the lover level of IgG and Igit in adulthuod

tepmrted in the studies. . R

Drug Effects R

Drugs- like chloropromazme phenacetin, sedormid, . *°

qui.nidine, amidopyrin ‘stibaphen or phenolphthalsin

occasionally give rise to specinl I:y'pes of hypersensitivity :

‘reactions due to reuctions of.dntibod es (1mmmuglnbu11ns)

.The drug forma a complex with ‘the surface af a Eormed elemeﬁt

vbodies

“being ggken.‘ Despite the 'fact that many peop-le cske these

* ell mitosis:

of .the blood “and' this compl.ex*csuaes the‘pxoduc:icm of ‘anta= a0

hich are cytotoxic for the. cell drug goiplex resule= "/ <Ll .

ing in purpu:a, haemolytic anaemia and agranulocy:osis. “in

these cases there are. markedly raised 1mmunoglobu11ns whi h

may ‘return :o normal after the causaciw drug 1s: nolénger”

\Adrenal’ Cértiogsberbids . Adrenal corticoat:totds are knawn

Adrenal Gorticosterolds L G

to auypreuu " immune responsaa and ‘&

‘result - o lwet i.mmunn— e R

gmbuun levels: The imminoglobuldn level:i

s lmnwn ro'be

ruids physioiogically

Lnfluenced by the level of corcicos

present ot dminiscazed to r.he 'mdf.vidual 1‘h=se cor: £

costeroids



.y . S i«
destrcying 1ymphocyces Qxdsm 1967) RO RO Ve

re other immuno-

I > ssive Drugs.’ Ther

2 suppressive drugs which can reduce :mmunoglubuh.n 1evels in

healch These im:lude antimetabuhtes "and, antihiuti:s,‘

The "effects of the- antimetabs tes and: antiblo:i.c . invlude o

inhibition of. puzme and pyrimidine synthesis and 'the 1n-

il 1ELon nf RNAor protein synthesis (Ptussaff 196

Cnutsogeorgupoulos 1966 Warm

g].obuun level The b!ood vascu!.ar volume may. be rgduced

as in dehydrn;ion. In such” cases, elevated levels c.E

Albulnin and globuuns could resul: due to diminuti.an in thet

ation.

wacer content, uf plasma and nseq in

of a'll. the ncm-diffusi.ble ‘cm!lponents (including r.he




vt

e »1‘1,'

’mmunogmbuuns) However, in most. hies in'which dehydration
o - s a pmmxnent feature, -such complicating factors as mal-
nut:iciz;n, diarrhoea and vomiting: exerc opposing mfluences
Elevatim ofvonly .the TgM class of immunoglobullns was ‘re-;
ported_iﬁ t:li;r.lgirenn with diarvrhce&‘(ﬂaider, '1971).  Also
Waldmann, Bencie et al., (1971) reported elevated IgA in

choleraic diarrhoea patients. during the acute phase of the

J.U.ness. which increased further during convalescence, an
elevated IgM in non—choletaic and a-more elevaced IgM ;:han
_’normal in choleraié patients with diarrhoea was. also noted.
Reduced blood volume .can be Caused by shock, bums,
diabetic aculosis, Addi‘son s disease intestinal obst:ructlon.,
_intestinal fiscula pyloric obsttuctian rigid restriction .
of fluld intake,’ hede ex.hausl:ion Each of these can in-.

. fluenceserum immuncglobulln concen:n:im, For. example '

E Ritziann et al.,. (1923) reported the following imunoglobulin

b patterns: in :hermal burds. The IgG level dropped ‘signifi-

i 4 cantly in, the f:l.rst few daye after the burns.\'It then
i '_ i gtadually rose teaching a '1eve1 ‘hfgher than méal ln the

“ t : g adylts:. The IgA and IgM fell only slightly a few: days after
’ the burns’ and r:hen 7086 until, they Teached values bighet "

A than the nomal Other workers reported a marked decrease

in IgG level immediately after burns which very. slowly

retumed to" normal. The decreases in IgA q,nd IgM, following

:he burms. were. not’ signiﬂcnnt and rztumed to 'normal level

more quickly (Arturson ‘et al 1969 Huater et aL, 1970)
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- ¥ i These imunoglobulin changes in patients with burhs may

in the synthetic and catabolié rates; hoth;are compiigaced
. " by the state of hydration ‘of the'patient and the degree of

g = ’ infection.

In a numher of conditions there may - be an mc:eased

plasma volume die to plasma dilutian In these cunditions
& . there is usitdlly generalised ‘hypoproteinaenia whed dinn
a¥fects’ the’ dmimnaglebulina. Such’ conditions include the
S ¢ period after acute maSsivg hnemcrrhage,‘ur follvwing a.,

) sudden’ recovery from severe dehydration such ‘as in mal- .

. hourished subjects or’after diabetic cona.

- s RATE OF‘ SYNTHESIS AND CATABOLISM. .

The ‘primary. factors cont:r.olhng‘the concentrntions,
. ‘of the “different imunoglobulins in serun ‘are the rates “of .
. synthesin and catabolisn of‘these pioteins in the body.
- < ) Isotnge technigues suggest that “the cancentration of . gamma

‘globulzma, like the other pro:ein Eractions v is maintained

'by a progess “of balanced synthetic and catabolic rates. -

Tmmmnoglobulin from fresh serum is purified md labélled

iwith 113l or 11%5; this radio-labelled protein is adninis-’
L F ] . tered An trdcar amounts (20-50 microciries of Iodine) to the
“study subject. At the same time a saturated solution of_

£ {-."'.! . potassium fodide is glven to prevent ‘thyroid uptake of any

Y5

£a8

asg

P

represent: losses ‘through’ the an\.\red skinv as wel.l ‘as changes .. ©

 of the radioiodine. The radidiodine released after bfocgin
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. ca:abousm is'rapidly excreted largely intob the urine and

to some extent in the stool. Its rate of disappearance . .
fro;n the serum as, well as fxom t:he\whole body nnd its rate
of “excretien in’ uring and stool ate measyred.  These are
used to calculate the half 1life of the immunoglobulin'in
the lntravascular | .-

the citculation the’ total body poul

and excravascular dis:ribucmn,' the dynthetic an ‘catsbolic

raceu
Usmg such.a technxque it vias fo\md that the tatal
body gamma globulins in a ‘healthy adult is approximacely 80 ¥

gm. - About 25 percem: of the chcula:ing gmma globultn ;

passes across cnplllarles into the tissue fluid per. day; M
“and roughly the same amou\n: is retumed. to the blood strean’
1950) ) B

«The normal Mean synthetic rate is about 2,3 gm, pet day

r,hrough the main lymphutic ducts (Cohen und Freeman,

(Solonon; Waldmenh andiFahey, 1963): = .. . - iy Lo

The bi.blugical half life of IgG in an adult is about
23 days o 1ts synthetic rate is about 40 mg/kg bndyueighl:
per day. : The HalE Viyen o TgA ‘and IgM on the oth&r hand,

ar‘e about 4-5 days each. Differences between the 1e"vels of

'IgA-and Igh in serum are due to the differences in. their’

syn:heci;: ra:es. The synthetic rate for IgA is approximately

.20 mg/kg bodyweight whilst thal: of IgM is only 4 mg/kg:

‘‘bodywgight. . The synthetic rate of IgM is thus one—fifch'_
that of IgA. e rate for.Tg0 1s 80 times and 1000 times d
» - 2 P
greater than those of IgD and IgE respectively. The half: ™




s - l
4 . e

T T e R IgE 1525 'days (Solomon,
Waldnann - and. EShey, 1963; Solomon “dnd Tomasi, 1964). ‘ ;
: The rates of synthesis however differ from one

s individual co another for other reasons such as dlfferent

L experienee‘s with infections. .In malaria, for exariple, there

could be -up to a 7-fold increase in the" synthetic rate of
IgG (Cuhen and McCregor, 1963). k

As regards catabcl:l.sm, part, of the catahousm of
imcglo}qulin takes place in the ]:ivet (_Cahen, Gordon et
' al., 1962). Denatured immunoglobuling and. those which havg
3 . former ‘eomple:'c_eé with antigens are most probably -taken up’ :
and degraded by thg cells of the reticulo endothelial systemt

... (Benacerraf, Sebestyen and Cooper,, 1959).: In man and mouse,

the fractional catabolic rate of IgG is directly related to-.
itg serum level (Fahey and Robinson, 1963)." This could be

. due'to a ‘feed=back mechanism. Hence those with hikh serum

concentrations of IgG due to infections or hyper immuniz-

ation usually have increased catabolic rates of Ig6

(}{u‘mphrey et al., 1961; Waldmann et al , 1969) , whereas some

patients with hypogamma globulinaenia may have decreased - 7

; catabolic rates (Waldmann et.al., 1965): -

\ . ' .The serunlevels of IgA akd IgM however do not in-

fluence their catabolic rates. For example the catabolic
: rate of IgM is'the same in normal subjects as in hypo-

: . % . gammaglobulinaemic patients with réduced IgM, and in patients

wi'th macroglobulinaemis with i sed IgM ¢ ions
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(Rogentine; Rowe, Btadley. Waldnann'and Fahey, 1966

In l‘:he case of IgD the normal syntheti.c rate ‘is
E:nmv'zer‘o to about 1.5 .mg per kg budyweigh: per day. The
blologlcal half life is from about. 58 hours to 139 hours.
The level of IgD depends mainly on the synthetic rate sifice.
this can be up to about.15*fold more than the catabolic rate.
High serum levels of IgD'are usually associated with low
citabolic raceé, and.low. levels with high catabolic rates.
The Erdctional catabolic rate of IgD is.significantly higher . '«
than. that of IgG and ‘Igh; it is reported to be similar to :
or slightly higher than that of IgA (Barth et’al., 1964;
Solomon and Tonga‘si, 1964) .

LO§S FROM THE BODY'

Immunoglobulin destruction occurs inside phagocytes :
(which have ‘engulfed bacteria and foreign parcicles coated
with the antibody) present in the cells of the reciculu
¢ndothelial system. Imnunoglobulin can also be lost into
the urinary or gastrointestinal tract. Loss through damaged

glomeruli of the kidney is selective and significant in

 patients with mephratic syndrome. In these cases the re-

latively small molecular weight immunoglobulins like IgG '

* ‘ate removed in the urine much_more rapidly than those with

high molecular: weight like IgM (Johachim et al., 1964).

- ;
Several studies using labelled proteins have shown

that excessive protein:loss the gas inal
b i S
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tract is one of the majar fac:ors leading to hypogamma—

_ globulinaeiia (Inéluding “Tov immmog1ébuling) in protein-

losing enteropathy. For example, Strober et al., (1967)
reported low immunoglobulin levels of all: the major classes :

in 19 patients.with intestinal lymphanglectasia,

EFFECTS OF Gm ALLOTYPES . s
The coricentrations of certain imunoglobulins notably
1g6 appear to bé influbnced by the constdnt region geres.
The evidence for this is an association of conéentratios
differences with different allotypic markers (Gm .allotyp'es).
These markers are present ip‘ the constant region of the y

(IgG heavy) chains. In.IgG3 subclass for example homozygous

. Gm(b) individuals have significantly higher levels of IgG3

‘than do persons who are homozygous Gm(g) (Yount et al., 1967).

In the case of IgGZ, homozygous Gm(e) individuals

- have ‘lower levels of IgG2 than do people who are homozygous

Gu(n): The type of Gm allotype in IgGl is also found o
influence the IgGl subclass concentration. (Litwin and
Balaban, 1972).

Preliminary findings by Van Loghem, (1971):0n the

. 1gGh subclass also indicates a marked effect of homozygous

allotype of IgG2 on the level of IgGh::
whe:her the actual Gm marker is responsible for the

=Efecti or whether it siwply acts as a ‘marker for a particular

" complex of 'C region structural genes is mot clear. However -




the latter explanation sedts to be the most plausible.’’
. The Gm alloty‘ée‘has‘also been <‘:1aim‘ed o’ influence
the level af IgD W&lzet et nl. B (1974) typed. the Gm
allotype on 700 blood donozs 1n New York:. Peuple homozygoua :
i for Gm(£) with Gn(b) h&plotypEB were found to have. signif-"
icantly lower’ IgD lévels than those who were hamotygous for
Gm(a). plus Gn(g) haplocypes. The au:hors took this.to mean * 5
:hat 8 chain constant rzgiun structure was impor!:anc in
detzmning the half life and that the cunstant reg‘io‘n genes
", for § were &0 closely placed to the v, chain genes containing

" the allotype sequences, that the ¥ allm:ypes could ac: as

markers for ‘high, or low IgD haplotypes. 'It appears -

study of Gm'and Am allotypic: markers that crossing ove

‘.this region is an: exceedingly rare event.




: o INTRODUCTION AND OBJECTIVES

the gbservation of a high. incidence of cases of lymphoret-

icular malignancy and i iciency in an extended family

Ui - living in 3 neighbouring communities on the west coast of '

Newfoundland.. The occu_z-reh(:e of lymphoreticular malignancy

] and immunodeficiency 'together in a family suggested the idea

that immunodeficiency, may be in'a subtle form, could be.

/ &y " ypresent’ in members of the' family and predispose them to

develop lymphoma. This predisposition could be because of
. .a breakdown in immunological surveillance--tumour cells not
being destroyed by ;:he immune, system as efficiently as’ they /
- should be. Tt could also be becaise the defect allows an "
oncogenic vix.-us to gnin entry to the body and to be-incom-
pletely destroyed by :he defeccive immune system. B
10,1974, a tesm visited the 3. conmunities for a

voluntarily attended "Health Survey" in which the tesidents

‘were-offered a full physical check up- and a blood test..

Blood was taken in excess of that required for'a routine
blood cowunt. and'a collection of serum was scoied frozen. '

A mul;idisclplinury inves tigntion of the situat’.on vas

wiral,. clinical and epidemiological | studies. The work

reported in this cheais represents one segment of this

larger scudy @

o . fhe investigation which lesd te this study bégan with

: launchedat that time, which included gemetic; innn\mological :

)

=

3
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Thé aim of this work was to see if measurements of
“the immunoglobulins (G, A, M ‘and D) in this collection of «
sera’would throw any-light on the pathogenesis of immunoc-

1ymph cular mali ies, or help to ex- .

defici“ency c;r
piéin why ‘fhete has been such a high‘ incidence of these dis-
! orders in the'cammunities For example the hyp*othesis .
quoted’ above might: predict the ptesence of either low or may
-be . high im\moglnbulin concentration in some fami.ly menm-
‘bers.. Specific objectives were as, follows:' (1) to'messure .+
immunoglobulins (G, ‘A, 'M and D) in members of these .3 com--
/mum.ties'; (2) for compatrison, to measure imunoglobulips’ on |
‘(a eui,tahl.é control- group; (3) to perform statistical analysis :
+ of. the results; (4) in a séparate analysis, to compare
immmoglobulin coneentrations (G,-A, M and D) in gelation to
dtfferent tonsil sizes; looking for: association and using
the tvnsil size data nlready available; (5) to interpret
the resul:e of the analysis. as far as possible, in both "
biological ‘and clinical ‘terms; (6) to delineate, the next

step to be undet:aken for' cuntinuation of the invesd.gation i

. of h is of 1 deficiency .and malignancy in this

exténded family.
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P‘OPU'[ATION MATERIALS AND )‘[ETHODS

DescriEciun of the- oEulatiox/Studied

People in'the study: population reside in: three
comuhxties_'SJ.tuutad very close _together in ‘St. Barbe:South; = -°

in Newfoundland,. Canads, ~The ancestors of ‘these three.

comunicies or1gina:ed mainly from either the South West it
Coast -of England or -from the Channel Islzmds, and a few were
of .the French ‘or-Acadian descenc k
‘' The tncal number of i.ndividuals in the three com-
: munities were 345 (165 males and'180 females);:'490: (260- males
and 230 femules), and 575 (315 msles and 260 females) respac-' ) &
.txvel’y (Statiscics Cannda 1971 census) . The occupatian of

‘most of :he adults is fishing (cod, salmon and herring) "" ]

g There Ais-also some- 'lumberlng and zinc mini.ng. Some workera

of the com\mity are on sqcial welfare b csuse of :the ‘dec-’

lining fishez'y coupled with the reluccance co muve away to

o ’3 ‘areas ‘where uther job opportunitib_s may exis:. Those who
move' away Erom the comminities often tetum for visits or
sl:ny in the area during the summer fishing season. ' ' ..
Reaung of large, famﬂies is very commgn. (Fig l)

“: Moat ‘of the children remain-in the communities and very few -
.outsiders, have moved: in thus favour!.ng incrzasing 1ntermsrriage 1 ,
betieen ’ciose vrela‘cions (Figs. 3-4).. The inustally high level.
of intem;fiage is noted in theido;rmon “family hameg. ‘Six

’such names .accourt .for about 70 pércent of the population.




A si_mpufi edigree of the’ fami.ly which - contai.ns multiple
cases of lymphoreticular and er  tumours:and 10 maligiancies.
; B minimum number ‘of people and’.
“the ses to che conmmon

> v"Enhryonn], 'l.‘umoura
Immodeﬁciency

Thiﬁ pedi.gree vn complle
is reproduceﬂ her ith: he m 1gsi







" Flgure2

#1261 ¢hroni 1ympﬁacycs.c 1eukaem£a) :
‘showlng his relaciunship ‘to|the common . ancestors.of the big
"pedigree,  John ‘and Ty. Patient A's patents were’ first
cotisins once’removed..

1

(This pedigree - was complled by Ms,'S. l(. Buehlex' an
i, pruduced here with her pemisai







Pedigree of té‘.‘:tient (; Re:inablasl:aml)

the many: pathways by which" ‘the patient may. receive -gent
+ from- the” common ancestors: from bo:h her: parents

(This’ pedigree :compi

by Ms. S.K. Buehle and
produced here with her:: pennission e







3 Pedig:ee of‘ paciem: #Gagg Ilodgkins diseane). 'Ihia shws

- iate
Figures h and 3, by which the patiem: muy recalve genee
£rom the common .ancestors through both his pnrem:

.. (This' pedigree was .compiled by Ms S.K. Bhelgler nnd is re
'produced here with her pemisuo i 3 .







- the large towns to.the south was built. It is‘a dirt and

Also. the total number of descendants of one founder couple

(who migrated to .the West Coast from South West ofiEngland

A
. in 1817) in the .3 communities account- for 85 percent, 81

percent- and 83 percént respectively of ‘the phpulacions (s.

K. Buehler, personal canmunlca‘cion)(Fig $8)% : .
Until 1963, the main apptoach to the comunities

was by Sea. At that. time the fi.rst road linking ‘them with

»grav@l road that had not been completely paved at: the time

of this study. . The .cottage hospital serving the communities

is 30 miles from the. closest of the 3 communities. - -

The immunopachological significsnce of :hesa unique

: genenlogic characteristics is illustrated by the report, of

Buehler et al., (1975a). ‘She described seven cases of
Hodgkin's disease, three of lymphosarcoma; two of thymoma,

three .common vur’i.u\ii.e immunodeficiency, and single.éases of

-retinoblastoma, heuroblastoma and thabdomybsaxcoma‘. The

" recorded deaths ‘due to neoplasms of lymphatic and haemo-

poletic- tissue in-a 10-year period 1964-1973 reveal a 5-8
-fold higher incidence in these, three communities when'com-
pared with ei:her Newfoundland a’s‘ a yhole, or with Canada

(Buehler et al,, 1975b)."

- Blood Collection

“Blood .from 939 members of the communities. of St. Barbe

»




A diagrm to shw the u;tuctute of the pugulutton. "y & M
. Are.the common ancestors who remained in 1810-and whose' famil:
in,. 'the commun: numbera 1277, peopla. .People not desc -
Other!" account for nnly
9 percem: of :ha yteunt commi:y.

ity now.
“"ded from "J & M"‘labelled here "0




; 1’1914 ooooooooooooooooooooooocoo
Gt £ 1217(85;) .241usm

: STRUCT URE OF WEST COAST COMMUNITV (POP 1518)
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" /South was collected durihg & "Health Survey" by venepuncture : .
i . v,y
.+ using vacutainer. ' 'Serum was separated after:the clot had

3 ! retracted at room temperature and was stored thereafter at
“-20°C. h !
"o Control serum samples were ‘obtained from:185

; apparently healfhy Red Cross blood donors (age -range 18-65

years) by separation from the pilot tubes; by venepuncture

L " 'from 71 children (aged 2-17:.years) attending the Jamevay

Child Health Centre, St. John's, for conditions known not
to alter: immunoglobulin levels; and l;y ;ieep finger prick, T
o) 0 alloving free unassisted Elow of blood Erom 65 apparently’ = —————
i healthy school children (aged 6-14 years). . ’ K

Inmusoglobulin Estinations

‘PRINCIPLE

B i

SERGAT

1 8 75 e uethod employad. depends on antigen-antibody
. precipitation in agar gel.” A mono'speci:fic antibody, ‘(anti =
N '. 1gG; anti TgA or anti: Igh) is incbrpnratéd into the agar
before. it solidifies. The standards'and:test sera are theh.
al1pved’ £4:dLefuse from circular wells cut in the agaf. £
) »tvhe antibody is monspecific and in the rigﬂt, concentration
+ for' the’ rangé of .antigen levels to be dete.mined, a sharply .
defined preci.pi‘tin: ring forms around the antigen well.

After av‘suﬁﬁ.ciem: time has been allowed for diffusion, the '

""" size of the precipitin ring is a function of the initial

concentration fo the antigen placed in the well. Measurements
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are- made of diameters of precipitin 'rings formed by a ‘series-
of known concentrations of antigen’ (Standard solutions) and.

of the unknown solutfons to be tested.” A plot ‘of log) ",

/concentration of ‘the standards known dions

of . the’ antigen (ordinal:e) versus the diameters. of precipitste
Ting (abscissa) produces a sttﬂigh: line, - From»this standard
curve che values of the antigen concentrations 'in an unknown

sample can be determined.

MATERTALS 4 X by 2
(a) . Phiosphate Buffer pH 8.0; 0.3N S e

Veigh 88.7 gl K,HFO, (anhydrous)
3 4.42 gm KHyPO, (anhydrnus) ;

Add 18 mls 1n NaN; (Sodium’ Azide) Preservative

‘Make up .to 1800 mls with distilled.water. |

‘(b), Noble Agar (Difco) or Agarose (Difeo Ine., Detroit).
(e) . 1M Sodium Azide.

(d) Hamilton microlitre syringe (50u1). (Hamilton Company, -

California).

()™ Glass cubeslScmXZOcmand75cmX15m.

(£) - Gircular .metal punch for punchmg holes in agar
W 4 . external diameter).
- (8) Hyland viewer with micromel:er eye piece (Fisher f
2" Scientific Co.).: . el
L)

Nomal Saline:- 9 gm of NaCl made up. to 1 litte A
iHI th distilled water. B

(1) ggg! :)im:i.sera.- am:i IgG (Eehringwerke Batch No.' >
i anti IgA (Behringwerke Ba:ch No.- -
$:2537T) ¢ : e SRR st iy

PP UPR
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METHOD J
. Thé method is a slight modification of the single
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anti IgM (Behringﬁerk; 'xm:ﬁ No.

2716A) o

WiH.0. Reference Preparation No.97/67 (Lausanne) -

British'Research Standard Solution No.’67/37. (W.H.O.
Reference Cerntre Lausanne) .

Igd plates Behringwerke Batch Numbers 3014. and 3066.
Behririgwerke IgD Standard Batch No.' 674A. . |

Magne:ic Stixrer (Pyro Magneatxr Labline Instruments "

Inc., Chicago, I11.).

Ponceau S'Dye:- 3.0 gm BT L P
al—l—d_?-o ™ 100 ml water. 0.2 gm of Ponceau §
* was disgolved in the cric’\loroacetic acid solution.

’ Goated mictbscope slides:- 7.5 cm X 2.5 cm microscope .
Slides were cleaned in methanol and dried.” They were

then’ coated with agar by being immersed in hot 0.2
percent molten noble agar made up in phosphate buffgt
pH 8.0, removed and allowed to .dry standing upright™.
in'a drying rack. -

Coaced Photographic glass plates:- 8.2 cm X 10 2 cm-
photographlc glass plates Stman Kodak Co

. Rochester, New York) were-boiled in water um:il all
‘the photographic emulsion was removed, The plates °
“were-allowed to cool. They.were washed in tap water
and rinsed several times in distilled water.
dry,. the plates were coaced with 0.2 percent roble,
agar in the same manner as. had’'been used for micru-
scope slides. )

Determination of Mano: ecifi.cit of Antiseta:- Imunu-
electrophoreses were run with each: test anti-serum
against ‘whole human serum. The single precipitin
arcs produced (Figs. 6.) show that each gntiserum

radial diffusion technique of Fahey and McKelvey (1965).

when ..




Figure 6
2 () }E‘igure shaws immmcelectrophoretic pattern of anti’
1gG used .in: I:he sfudy. Top trough cortained:test anciurum
(Behtingwetke) Botton trough contained anti whole humar '
“gerum. (Behringwerke as cont::ol) The well contained whole .
‘Human Serum, diluted '1'in:5. "The s{ngle arc confirms mono-
vspeeiﬁcity of . the serum. H #

The mnospecificicy of ancisera against IgA and IgM:

u similarly sh o_wn The .game:bal :ch of an:iaerum was used
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Preparation of ‘Agar. -
i 297 ml- &old’ phos’pha:e buffer pH 8.0 pluu 3wl of

2t M sodium azide were added to 7.2 & noble ‘agagtin. a 1 lltre

contoal flask ‘to make 2.4'p fcent’ agar suspension. The.

[ < “leyel of the agar suspension was marked on the’ com.cal
'flask The agar suspensiwn was ccna:an:ly sr.:.rred on. s

. magnetic stirrer wx:h heat unitil’ the agar was completely

dissolved. - If, ‘at the end/6% this time, the 12ve1 was leAs «

3" than the origina‘i"mvel due to evaporacion mbre phospha:e'

.buffet ~wag added um:il the original le\fel das teached .The .

g . agar’, sotu!:inn was dxstxibuted in-8 .ml aliquota 'in 15 ‘cm x

2.0 cm fubes..

the beﬁch Th; Eubes were. covued with rubBer stupp s and

. Pregaracibh of Plate:
TE Y o lsoli‘.difi‘e'd

boiling water bath to m
(L5 ml fo'z{ niiciobcope




lattet 6-10 ﬁnversxons ‘of the tube were roul:inely made in;

2. order to mix the reagents. .Foma:ion of air bubbles was
= cotsuy avamed -as they interfere with' the precipitin rings.

A series of wells was cut in the agar plate with "

the metal punch spaced. at 12)m between centres. for the IgG,
IgA and IgM.

Agar was carefully regoved from wehls withia
smom:h edged pasteur pipette actached to a vacuum pump,
taklng care not to, damege the aides of the well. ' The plates
.. wer} now ready for uesisi ; TR

5 Use (lf the Plstes

The ‘wells were each Eilled with a* measured volq.\me

(see later) of tes: or s:andard serum using a Hamil:on neicro-

|

o s 70 1ix:re syringe which was rinsed three\ times in'saline’in ° J
: bet_ween samples.v The plates were placed fn humid'boxes, 'The i
1gG plates were placed in a'37°C incubator whilst the Igh and: )

e IgM pl.ates ‘were placed in'the refrlgerator at 4%C," The time
'

cf incubation was de:emined by prelifuinary tests which are
detailed lacet 02y b g

fe o ol The’ dime:ers of the precipitin, rings weré. Vamanizen

in two' direccions at right angles to the nearesc 0.1 mm using

‘a Hylsnd viewer wich 4 micrometér eye piece (Figs. 7- 10).

; " For pernianent keeping, the ‘plates were- statned as
q ] fcllows~ "The Platee were placed Ln normal’ salin ,;l'he
- 2
. s'pl‘.ine Was.: ;hangeﬂ at least 4 times in 24 hours. The Plates
g 5 ;

were theén placed:in tap‘wdter.

The' water was changed twice-
1f-2-3 hrs.

Plates were removed and wet filter pape

B Tale ¢ Yo

A g RIS




'-Fiﬁﬁre 7
Thi igure sh plate used for IgM quantitation sixt:y- -
'thtee wells can be seen, each ‘with a precipicin ring.surroun=:

ding)it- ‘some are Ent test sera and othsrs for sunda.rdu (aea - i
- text).! -’ :
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i i Figure ﬂ

Thii figure shows- the IgG standard graph. - Log 0 ‘concen-
‘trations (ordinate) were plotted- agalnst :h dlamacers
(m) of ‘the precipitin x.-ings.
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Figura ‘9

Thi.n f.igure shows the IgA standard@raph s concen-
_trations (ordinate)- were plotted:- agaim: che lametern L
. (mm) of :the ptecipbtin ringl
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Figure 10

This figute shws IgM standa;rd gra h. T 4
(ordinate) were plot:ed agninsc :he diam ters (mm) o ptaci
pu;in rings. o
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applied on the agar sui‘face. They were left on the bench

with the fiiter papérs on _éhem for a day or two until dry.

The filter papers. were removed.’ Plates were thén stained

in’ Ponceau S for 20 mins. - Excess stain was washed off in

several changes of 5 percent acetic acid: Wet filter

' Emp;ers'were‘ applied on’ the surface of.the plates. The

plates’were left on the bench overnight to dry. .

. 1gD Estimations , )

Serum IgDh levels were measured using commerc:.ally 53
prepared mqnospeciﬁc IgD plates and standards which were

stored at 4°C. Before use, each place was opened and left

at room.temperature for 5-10 mins. The IgD standard ‘conr
taining 208 International Units of IgD per ml was diluted
T'in 2, 1 4n 4 and'l in 8 to give 104 units, 52 units, and

>'26 units" per‘ml réspectivdly. ZO‘ hicrolitres (0.02 ml) of

the -test sample or standgtd solution was placed in each of

'the_welfls using a Hamilton mirco-syringe. "Wells 1, 4; 8 and

11 o_f ﬁhe first plate of every batch of ‘estimations were: .

fillgd with‘:hé standards. Each of. the.other platés con- -
r.éi.nei‘l at leaéc one Behringwerke standard sclut{on. In
addition, IgD standard from' the WHO Reference Centre was %
lncljded in each batch of measurements.

After aly ‘the weils.wore FLLTdH, the plates'weras & B0
¢losed tightly and -allowed to diffuse’for ‘3 days atlx"unmv -
temperature (Fig.1ll).  The diamecgra ‘o{ the precipitin rigg_s

were measured in two directions at right angles to.the
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: otngnph ofa plata used forlIgD quantil:atinn Ther are”

12 wells and-‘around éach.can be seen. precipitin ring pro- ~.
.-duced. by. test ‘serum;, One well is occup.i.ed by a . s:andard :
*serum of: known 1gD concentration. A
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ge, values. were taken.

piece and :he ave:
- Plots uere made” on, ordinary, muhmecez grap’h paper, *

w&ch che squared ring diameters o tha Srdinates and. the
the abscissa. These: gave

cmcen:rar:i.on of -the standurds'o
st:aight Iine graphs 1ntetcepting t:he urdx.nate at. 20 (Fig 17)

‘This ‘was confimed on cemunicuion v.n.ch Behringwerke.

P’RELI.MINARY TRIALS
o MELE was neceuary init:ial].y .ta 'H.nd :he ap:mum

concentrm:ion f edd
readmg r.he results. Expen.menta were condunted usxng

vm:iou concencracims “of, antise:\lm and Vsriuus times for
elLs were £illéd

reading the ruults as shown. Duplicnce

for each dilul:lon of nntisenmmd for each of 5 concen- .

:ra:ians of'a utandard ponl of noml serum In addz.t:ion

“various volumes' OF serun vere tried For £illing the wells.
Dilution of ant!.sera 1 n 5,
“+3-in 20,1 in 30, and 1 in 40% -

2% hie 3 oo 3k gt
' 4 hrs; 4% hrs, and 5 hrs.

Tl.mes of readi.ng ring/size} - 1gG:*

16 s, 18 hxs, 20- hes
22 hrs,’-24 hrs, 26 hrs,

28 hrs, 30 hrs,

Tin:6, 14 8, 1:46 10, I'id 12.5°




1ig gure " shows: the IgD ar.qndud gtapb The: precipitin
- ring d!umeteiu squared, - (oxdinat: ere’plotted ga
IgD- pnceptrations bcissl) X
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It wss observed that at~h1gh mtisetum concen-

TS %
tratioh\t’ne ring p'zecrpita:eu of all the atnndards were it

relatively small mkm:anse With pzogreasxvely lower

anciseium cancentrations “the - recip:taqes/ﬁecame lesa -

The ‘results of

distinct and " their dx.ameters increase
these nbservstion! and the subsequent Plo:s of the ring

. diameters o£~che 5 concenttations of atandard serum (1007.

101) arrgiven in {he Tables wh:.ch fﬁlw

‘defined precipi:in zings were 1 1n 5 for mci IgG 1 in: 6 5

for, anr.i IgA and 1 in- 10‘ for anti IgM. .The bes: vol.umeu na

R

P,

e filling che wells’ was found to e ul (0:06 mly- for
‘Iz as well as Tga, and’ [ERG os ml) for IgM; The optimal

Y gy \:j.mos for reuding ‘the-. :ting dimeters u'nder these ii:ions‘

B

: and which gave a, st:si.gh\: line 1ot for. the s!:andn-és were
hrs. for IgA,
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| Diameter: Readings

e ‘Highest T =
Tinumo- | Incubation St:;ggrd, Bomment %
glgl?vllp\, . Time ¢ sesn)

S Brnes, 7,0 mm
3 hrsi. 27.3 mm  Low Reading
el st L N gs Lov Readitng .
] B ) 7.8 om Low Reading
4 hs.. 7.9 Low *Reading
s hes 0/ mm Low Reading’
5 © 16 hes. 7.8 tm . Low Reading
+18 hrs’ 7.8 m Low, Reading
i “20hrs. 7.9 m’ Lo Reading ’
‘IQA 22 hra, 8.0 m ' Léw_ Reading
UL Tarnes: 8.1 mn: Low Reading
26 hrs. 8.1 m Low Reading .
28 hral 8.1 m Low Reading
30 hrs®, 8.2 m “Low’ Reading
16 hrav R " Low Reading_
18 hra. 4.6 m Lov Reading
{ . 20nrs. 47 m Lov Reading .
22 his. 4.7 mn Low Reading '
" 2 hrs. 48 m " Low Reading
26 hre: 5.0 m Low Reaging "
28 Hra. 5.0 ma. . Lo Reading
i C30'hres |5 m .

Low: Reading’®
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Using ‘611 Volumé for' Each Standard

Table3: —

4 : 4 E " Diumeter Readings
it ki Tagu- | “tighest’ |- Lowest | A
= " ‘Tmmuno- ~bation «Standard | 'Stapdard |'. ., %
globulin Time --| (100 -+ |, (10 . Gomment !
2 e ’ Percent) | | Perceat). | .
o 24 hrg. 7.9 oo 6il.om . | - Adequate ring
L 3 . -7 | dtameters . ::
3 hrs. 8.1 ‘6.3 m, Adequite Fing

dfameters '
dianeters.

_diameters
Overlapping
‘Overlapping . -

., Adequate Ting

,Adequate Ting -

B

| Adeqiiate ring
diameters’
“ diameters
"Adequate ring
diameters
Adequate ting
- . diameters
|~ Adequate Ting
diameters

"Overlapping’ -

Adequate ring




STANDARDS 1

00 percenc s:ﬂndard consisted of pooled sera

from. 16 memb%rs of ‘the| staff” (aged 19-24 years) of _the

- e Innunology Department i)f the Memorial University., ‘Duplicatev.

4ul Yolumes [of * those standards were placad in the wells of

. one’ plate; A,Gupuca:e 84l volumes ‘were placed in, the-

L second plates botk for . LG, Iga, or Ig. wi G g
T . % Thehmmuncg‘lobulin con:em: of these standards was & )
LU dater. converted to mg per\l00 ml by setting:them up with :

“U L the World: Heal:h Otgam.zatiun Refgrerice Preparation (No,

97/67) containing 96.2 intern Jonal wnits of IgG per ml

corresponding to 8:2 mg. 156 per nl; 95.3 international
K g =" unit's of TgA per ml corresponding to 1>3\mg IgA per ml; -

and 96,2 internatiohal units IgM per ml codresponding. to

& 0.86 mg TgM per ml (Rowe et'al., 1970a). The 100 percent . g
& e p
e, pooled standard sera were found to contain o 25 mg per o
’g . nl|TgG; 20.4 mg per ml Igh; and 1.27 mg pex|nl IgM by this .
ki ’ conversion. : an . i oy e
d -
FINAL DESIGN g | S0

: plates’ mxde on 103 glags photographic platles. Thete were .‘—

63 wells per plate; 50 of these were filled with test.

samples and 13 were £illed with standards. ~All the test
sera whose: ring 'diameters lay outside the standard range: i Fg™

10 percent to 100 percent were Tépeatefl. - Values higher




88

M

t:han 130 percent. v‘zete veriﬂed by repeated examination of
c!\undilu:ed as (well as a1 in 4 dilution of the test .
samples in phospha:e ‘buffer. " Values obtsined for the

[ 1atter were multiplied by che cmucion fact:ot (8) .
. er. \IgD was quancica:ed on 132 IgD pla:es I‘her;

e it wez’s, 12°well's ‘per plate; 10 of these at/most vere “Ei1led

L with test :amples and at least ‘two'with' ‘'standards. No. |

test Tihg dis\n,eter was higher than the highest st:andard =

s éading

. £ % \ g BB |: 7 .
g REPRODUCIBILITY OF . THE TECHNIQUE e }\ B S 1 <
¥ sxure-

The coeffi::ienl: of variacion for' x eated ‘me:
fP

ment of the' same aample which’ ‘was carried out :hroughoh: \,}
/ (the \experiment.was ‘computed using the formula lﬂbt l(SDlMesn)
to find the 95: pexcent confidence limits for euch usay.
The values were £ 6 percenc for IgG >: 9 percent for IgA

% g and +'8 percent fo: TgM. The Stmdard Errors of  the Hean

in t:heu peated sumple neas were . alsu compul:ed
tobe 7 7,72.3 and 1.0 Tespectively for IgG Ig and_IgM
8 shown tn Table 4 which follovs: . " | e




i3

.3 (sum nfﬁ
" X Qdean):
$02 (Vardance).

's:! (Standard nevuuon)

SED - (Stendard Ertor, of the Mean).

Cuiﬂclmt of Vntiltim
( 00[ 1 (SD/M
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The: coeffici(ent of Variation for tepeaéed
’m_e,a‘murements of -IgD ’on the same sample which yere

carried out’ the :¢ i was

using the formula 100: l(SD/Mesn) -to find the 95

_“ percent confidence ‘limi:s fox each assay. The

results are as: shawn in Table 5 which fallqws 2 s vy

This value for lgD was’ found to be t 22 percem:

The s:andsrd?ezmz, of the.mean was found to be 1. 2.

’_ u ‘Each el et ‘in the survey was ussig‘ned a number on

5 arrival at the cJ{.inic All blood samples were 1sbelled wich

- that numHe! i Forms were filled for che people scudxed which‘:

3 contained all :he relevant “clinical 1nfatmation ‘This was'

la:er key punched in a mascer file on magnetic tspe.
lmmunoglobulin results were copied—from laboratory
) note books" an to ttansfar sheetSi cagether with che patienc

idenciflcation numbers ‘Pata’from che trnnsfer sheets were'
key gunched and added to the master fi.le 2

The relevanc infom:i.on for the analysis repnrted
: i.n this thesis which are cun:ained in .the" computer master
Eile are as fallaws (I.) ‘Patient 1de‘ntif1cation numlSers.

whi.ch ‘run from 1001 to 4002; (2). Sex, €3) Age.\ W 1gé

on; (5) lgA tion; (6) IgM atien;’

(7) 1gD cancen ta:ion, (B),Tcmil uize [(iMbsenr. ori




‘studied were as follows:

e Nied ¢

vestig:.al (ii) Normal (i), Enlarged (iv).” Tonsilectomy:,

+ N.B. all, those’ inrli.viduals who had absem: tonsils ‘due 'ty

r:onailgctow a_re in_ growp (Lv); J:hose qf group (i) are
na'turally absent or véstigi;l]. " The ‘tomsil sizes are re--
ported ds (a) Vestigial, 1€ only a, emali tag. of lymphotd: -
t).ssue was. present-in.the tonsillar bed,. (b) llo‘i:m'al i’fv
:cmsu wag easily visitle but dLd ot project beyond the. an-
:exior faucial pillars. (e) Enlarged if tonsil ptojected

beyond the anceriot faucial pillazs This claseifieation was,

.done by physicians.

Foz the malysis Lt was, necessary to extract this

1uformation from ‘the master file and to create a subfile

“where group identificatims vere added,.‘ The groups ‘to be

(a‘) Gruup 1: 1lst and 2nd degree relatives - of: Hodgkins Ey

Disease patients plus: direct line descendants., * |
®) Group' 2: lst and 2nd’ degraa relnctves of. patients

wich Lywpho!atccm and embryonic tumours.
(c) . Group 3. lst .and- 2nd degxee relntives of patients

. with {mminod cleney, # Leut Jumd

('d) Group 4: ! Controls from elsevhere (Healthy blood :

bank ‘donors p‘].us children in St. John s).

*These are all peapl.e 1n the Line of Direct Descent -

ftum John and Mary. (Identification Numbers 6501 and "6502) to

the patients. o

*‘Ehe nunber of propoulti with . meunodeficiency and. "

t.heir f).x'st degree relatives was -too small for being ana,‘ly-ed
as ‘a separat‘.e group.

Edu




9,

: Grnup 5. Non~ descendom s pf Jo'rm and Mary (fomger 3
couple) who 1ivé in the study nmmunity

1‘}(5), Grow: 6 Remainder of the ‘commmity mot tn (a) to

& f - E
(&) abcve s 7 o i, 3 o :

. The nubfile was| prepared using a specially designed S i 4
programe and a itk of tardsiwith) the appropr:Late identifics-

ticm numbexs and group 1dencif1cations punched on' to them. The h

nunbers (:hemselves ‘Wwere ebtained elther from pedigfee. charts,:

or a pz'lnt:-‘m‘xt from the pedigree file, or.else were avn‘i.la'!:l‘e~

] ¥ in. & work boqk ptnvided to the ccllubora.tors in- this: multi—
] disciplinsry study. ‘L‘he whole procedure is’ summri.sed in

Figure 14 which fnllws on. page 97 : L rHE '"_ e
] A s:a:is:i.cal Annlzsi e i
;» m:mwm’m o . iy N gl L 55 8 “
g 7

: Sera from 939. people vere s)lnilable which had heen ¥
3 ;

collected in y‘Heulth Sutvey cnrried out.in 1974, IgG IgA,

.IgM and IgD/concentrations were measured a8 decniled in ‘the ;

Me(:hods ‘Section. These raw datn are given as .an appendix
(Appendix !.) “The control samples vere collected from. ‘nload

donots across !:he Province and. heslchy school children in

st.: John's (nee \mder "Populacim Materials arnd Methadﬂ")

POPULATION STRUCTURE B‘I AGE AND SE‘{

The population vhose lobulin con tionis

ware studied represent ubouc 70 percent of the: total popur {

lation of the 3 commities ‘Atl:endjnne by childten as wel
. ds the mothers whovbrougln: then was high. ' This 1s apparent. - Lt




T ": £
t‘rcm x:he _age ‘and’ sax s:ruccure o‘f che

blood for immlmoglobulin measufaments (ﬁ :

|
Except for 35- 40 yeaz age group,

more females qf c.hi.ld beam-

gruups of contrals for my s;udy.

as clizu.ca! groups) ‘These nre (1) lst ancL 2n d,eg

(714 people). @A) 1s nnd an de’gree relatives of pa:ient_s 3

donors sn\d heal:hy school children f‘:cm elsewhere (321
peaple) 5 (5) Non-deacendancs of tha foundet coupla who ive
"in the Etudy cmmnunlty (116 people) i (6) &l
comun;.:y not[included in any of the: above

The study pvpula:lwn and conttuls- we e divided u\r.




‘This figur show: and sex structure of ¢
la ion” whos 3 mhnoglabunn




ARECINA, FURE IR

AGE AHD SEX lTIIIOTIIIE OF 'ﬂfULATION WHOIE IMHUNOGLOUULIN
SN CONCENTRATIONS WERE MEASURED

MALE  AGE' . FEMALE :

mw:owmeomnw o

'mnwnwnmnznleo : 2 ¢
- o NUMBER OF INDIVIDUALS: v d ‘. e




Patient -
Groups in &
deck_containing the' identi-
fication numbers. of patients
plus & group identification - -
| nusber

Pnuen; (:mupn
Group I

ou:;u: is'a card file cotaining
the people in the varfous'groups.. .
~ with their numbers, group

: ‘'’ .identification, age; sex, tomsil

‘ size and immunoglobulin results. -

oo | 8ip.s.8.

JS.F # Statdstical
'Package, for the.:

Programe feeds, subfile
and §.2:5.5, together in
to the computer and also ' . : 2 A
splits subfile into dte .0 .. |7 i
component ‘groups. for : . -
[ statigtical analysis

3 il Cpring o of Startstical. c.uc fations.

Pig\lra 14




(@) Vestig tal; (3) Notmal;" (4) Enlarged €5).- Tnnsillec:omy
People vith dati on tonfil size numbered 1049 and all of "
‘them comé - from the three study communities. None of the

céntrols had been examined in- this way.

It was considered that a Multxple Factorial Analysis- °

'vof variance would -be appropriate for the .investigation of
the ‘data. As stated in the Methods® Section, the ‘data was
prepared for analysis by’ computer using “the S.P.8.S.

; statisncal package (Kim and Kohout 1975). - It was decided
:o undertake three separate analyses (1) Analysis of vsriance
-of ‘fotir mijor classés’ of immmoglobulins (IgC, Igh; IgM and '
'IgD) by sex, age.and ‘the clinical groupings; (2) Analysis of
varitmce ‘of these immunoglohulins b} sex, age and .tonsil

sizas The second ‘analysis was carried éut only for the

commtmity population as :onuil sizes were not measured ‘in

‘thé~ Qlood donors and St. John's School children. This ap-

proanh of carryi.ng out two sepag/ate analyaes instead of a

. combined one was’ because the la:r.er process . demanded such a
large.amount of computer storage space and C.P.U, (Central
Processing Unit) time that the cost would have besn prohibis
tive; (3) Caleulate Mean * 25D of 15 TgA and|TgH of cons
trols from ocher parts of Newfoundland and ccmparg the

number of abnomal 'individuals..
HULTIFACTORIAL ANALYSIS 17 5 )

. Mulcifactorial analysis of variance (aftd) Log - .
transformation) between five ‘sub-‘vg'roups of the ‘popuvlationy
(groups 1, 2; 3, 5.4nd 6) "and the control data from else~
- where (group 4) were perfomed.- This analysis aff\;s;rj.iﬁce\‘

4



‘data are given ‘below.

Z should be accurate‘ < ¥ 5

by computer was a collaborative affair;'my role in this, and

in pat:icular my analyais by hand of a small sample of the

.’./ ‘

-For thia analysis, 1 wag given statistlcal advice

*and. guidance by Dr David Bryant and was helped by Mr. Larry

Crumley fOt the ‘data processing since he wrote. all r.he pro-

‘grammes. r\eceasary for marrying the data subfile with statis-

tical ana‘lysis programme of the S.P:S.S.(Statistical Package :

for the Social Sciences). My “role 1n his work was (@ to

5 define the various groups of mdividuals to be' compared (see

previolis seétion); (b) to’ ass‘[s: wit‘nrthe preparation of~
programie cards by Keypunching themand\to run; correct and .
re~run the programme many times ;‘mtil it was satisfactory.

I also cslculaced by hand. a small data sample (seé below).

CONTROL SAMPLE

In order to'be" certain r.ha: :he cem‘puter vas hand—
ung ‘the. data curtecl:ly and pta‘ddl.ng an accurate print ou\:,,
) i calculnced analysis of variance on'a small* sample of the
data by hand. (Tahles 6 and 7). When this sample of cnrds

was Tun with the S.P.S.S. and p:oduced the same res“l.ts on

[ knew the results. of the ana].ysis of the whole file of data

‘the print out (Tablé 8Y as I had' caleulated manually, T’ | | '




orrection factor "C" for: r_he Total Sum.of.

2 Squarés (SSTotal) and ‘rreatment Sum cf Squares
(ss. B ] )%
’treatmen:s) S O T ) xi.jk) b ABn 5
=1 =1 e :

A & B are r_he faccora (ID & sex)

i is_the: numbar uf o‘bsewations in eac; group °

3 19 che number of ID: groups s

“is the’ numbet of sexes

=i 7453;\!- +5. 8145 ¥ 5 8903832+ -
204. 93649 = 0. 10737

ss'x‘:eament
G s 691297 + 6 ousaz 2y

125072 - dou93649



i .101.
\‘ ; i .
o H b TABLE 6
" ANALYSIS OF VARIANCE CALCULATIQN BY lIAI‘ID -
. s = ™ g 10 XgG by Sex. and 'ID ,
d © Factor B’(Sex) el g BET : o
C o L e Total ' | Mesn .
ios . (Male) (Female) S % |
2816904 | 2:940018 S
3 ] : . o | al.se1sss . fo2:890336: | :
- 2,929930, | 2.874482 | LT e U s ;
B 2.940018, | 3.020726 | omnn | &
3 et 11.991012 | 12.997753. {
2,950365 1", |- 3.089905 - [ R ) 4

“(Group.3)."|" 2.885926, " 2.788875".

l/‘ s e U aomie L 25903814 1

PR W o
(Group4)' | 2.836957 |- '2.836957

2.897627 2.950365

Soe | (Group.5) wsz’mz c2.885926 |l UL
.05 5 s 11.694636
3. 010724 A 2.823474 ; L2

T T
| (Group 6) 'z.sbuqla‘ 2.940018 G i

ey, & ey e 11702829 12,925707
) it <|.72.751279 - | 3.071514 | ey rak

. Motals . | 35005774 © | 35.126072 . | 70.131846."

Co | Means | 2uei7ids” [ 2l0z7ain o radeagiee”
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i 'iiEsuLTs, ) ’f
e ¥ v RO ¥ < i % T s
: s 9 o
"Analysis of Vaiiance of ‘Imuroglobuling by %
X Sex, ng and CIInicaI Groug{nge 3 |
\ . For all the {alyses the level uf significance taken
was P < 0.05. ' The’ resMr each imunaylobulin will be |

-deseribed in tum

o 1e6

: The anslysia (Table 9) shows that there are sex )

" related differenees in the inmuneglobuhn G levels. The data
in’ Table 10° ahaw chst femslés have higher Mean vslues thari

‘l\ males’

¥ Thére are age. irelated differences (Table 9) ‘and it

| ‘can be seen in Table 10 where :he Means. are displayed to/—-

ger.her with the resulcs of Scheffé's 8= tesc chab the n;éan

‘LIgG level increases with age. 1: reaches a.peak in the 3"—52

-4 year aggraup aitat which it drops to puberty mean 1evglw

Of perticulaz in:eres: is the finding :hat there are

| significant differerices between the clinical groups (Table:
: \\9) "I Tablé 10 the groups have beeh placed. in.rank otdet,

| from the’ tesults of Scheffé ‘s S- test it can be .seen, ‘that

r_he th ae gtoupa of relacivea of pacients have higher Mean
\IgG concen:ra:ians thnn che chtee control groups’. Fux'ther-
: more t"xe Tk’ srdas in_the conttol groups is, from highest

\:o luwear. Group 6 (remainder of the John and Mary pedigree),
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C R T ,
Group. 4 (bloud bank and St John's. children contml), Graup
Ly (communny memberx ot in. the John and Mary pedigree) d
The Scheffé s 8= cesr. shows that the first ;1 groups aré
not sigru.fic;ncly d}.fferent from each ather as ‘a group..
They are quite different from :he Tast two (Grtoups 4 and 5)
Comparison be:ween the middl\e groupings ahaw some murlap

at this point. %
When the. two way intetactions ‘are exsmined it is

: seen {that theze are significant interactions bet:ween sex

and age as wall as between a,ge and clinical group . ‘' Both ;%

af these ;" and patticularly the ls:ter 1nteractiun,, should




am\lysis ese a8 ‘moted here for 186, TgA: and ng W
the case of the ‘IgD the study popula:ian this: ine showed

no significant ‘age differences whey:eas in. the prewious
analysls’ signifidant varintions in Ig,B Ievels uia, 6 age.
were found in the conbined figures from the study pdpulacian R
plus ‘the controls. from. glsewhere (blosd bar\k and s Jghn's-
controls), This might.be dué. to differénces in :hg prupbﬂiom: . s

F of t‘.he fwo populacions with no- de:ec:sbls Ign levels.

About. 23 percent of th ‘populacion in :he s:udy comunity

had~no detectable, Igll levele whereas nearly double this .

The analysis of var:lam:e (Table 11) ahows l:ha!} there

a-re dif» rences in :ha mean IgG levels and the' peuple wir.h'

P vastigea.l tansils have ~the lwesc However these At éerencas
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Amount of the total’variation whi¢h can be related

to tonsil size must be small since’only 5 percent could be

accountéd for by sex, age, and tonsil size combined. Tﬁus

‘it appears that theve are significam: differences in -the .

1IgG ‘that are caused by unequal tonsil :sizes. People vith'

absent tonsiff sizés tend to -have thé highest® mean IgG con- .

. centrations whilst'those with vescigeu tonsil sizes have

‘ cenfrations’ (Table 13); me Mean IgA level rises wi:hv

the lcuesc.’ These diffetences are however not sigz\ifics.nl: ;

by, the. Schiegeé’'s compsriuon tedt,’ ual po

i, 3 | s O B .
Toa - g o AR

"‘or the. IgA ‘measiirements’ (Table 13) there are- @o

.signifinan: sex related dlffe:em:es'

L Thate are age related: dtfferences in the IgA con-’

age (Table u) coa maximum level in the 53- 7o yean agé o -

gtéup. .
- There atexuixniiican!: ai ‘es of ng

on between the) GLindcak groups (Table 13): Table 14 shows

a rank ordet arrangmanc of tha six groupe in telar_i.cn to

their Mean IgA concentrnclcne. From Scheffé s S- test

) ,whlch are elnn displayed L'n r.his tsbla it is seen that the.

3 ‘groups of pa:ienrs’ relutivel dre ‘st:atisti.callyv similar’
r.o each othet but diffet a!.gn!.ﬂ.cancly from 2 of the coritrol
gréupu (s~ and 4)." There.is .an overlap bétween group -1 _(lst
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3

‘anid 2hd degree relatives of Hodgkin's diseas “pa!:le‘.nr.sv) and
group 5 (community members not in John and Mary ‘p‘gdigre‘E).
e 3 concroygroups are similar co}m other.' The.group’
3 relatives of patients (tmunodefictency; levkasnia and ,
| thynoma) had the-highest Nean Igh levals Shsieas grou‘p £
% relatives (Hodgiin's disease patients .h\% direct line = s
. descendants of John anrl Mary) had slightly lower values than v

; either group 3 or group 2. In the control groups, the
highest Mean IgA conceritrations are Eou}-nd in group 5 (com-
funity members not in John and Mary pedigree), whilst group.

"4 (controls from elsewhére) have the lowest. é ’ 1

" With regards to the two way interactions, there are -

> significant two way interactions between age and clinical
groups (Table 13). ' This should be analysed in det;il in o '\
e futuré work. : v 7 *
H T The amnunt of the total variations in IgA which ean -
& be acco\mted for hy sex, age and clinical groups in this
analysie is19.6 percent. " | : By A
In Summary » 3 1 7 A ‘
‘ ,‘ For IgA ‘there are sge related differences. The
o relstives of patients showed sig'nificap:ly higher IgA than 7 it
g the people in the three control groups. : ’
; . ; IGA AND TONSIL S1ZE. iz o

The unalysis (Table 15) shows that there are statis-:




. Table 15 :
o 1LOGy, IgA BY SEX, AGE AND: TONSIL
S | corrected [ s e LT o (B “sfanificance
i 3‘1‘222‘3.‘, X iq"";_:; e D;g::o:f Yoan Square L~ - B 5 ‘;E. p
< |Matn Effects -~ | -'9.0727625 9 1.0080846_ | © 25.601° | . 0.001 ,
sex i " 0.1452007" 1o o.1432007 :-3:687 . %l 0.0s2 !
Age o) saesTarst T 2.1643432 »: * 54,966 - 0.001
Tonsg1 |t V[T :'0.6326117 Ty 01581528 | - 4.0l "’ |- 0.003
2eway Tager- [ 0T L V] o e o B ) "
S dcedons U f - 14823562. | o247 |. 0.0617648 T1useg | 0.040
Sex. age | - - 0iz173328 Yo SRR " -0.0543332 IR T 0.238, i3
Sex ©  Tonsil | | 0.2622081 | 4 00655745 | nv.ees ot o0.15s ¢
Age . Tomaill | . 0.8775727 . .16 " 0.0548483 |L - -1.393 0:137. ;
; o P S AT R N S it 2 B 5
Sy amertoms [T 05930062 | roa6 i 0.0620629 - | " 1.576: 0068 ©
T AT ~ Tonsil - +0.9930027 e - 0.0620627" - | 1.576 s 0.0?8 s N e
" | Exp1ained; 11.548125% | gl 0,235676 [ 75,985 0,001
G E  paahdudd 9.3378 [ - 6ge < 0.0393772 ) : £
P g . froar oo | solmesozs |- 1048 0:0485552" P
[ S e f
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116

: . . i . e : S
variations in tonsil ‘sizes:  Individuals with vestig‘i"a’l E

- tonsil

sizes have” che highest Me.m IBA levels whereas. those::

w'ho had tnnsillectomy have the lcmes: However c'hese dif-

ferences in IgA levels due to varintions in tomsil sizes,are'

2
“not lignifik:an: viien Scheffé's S- Ees: was appued (Tqble 16)

TABLE 16
106, TgA TONSIL SIZE™~ .

o 1 ‘ o | 5 ‘
R | 43 100 [ 720"
 Mean_ 7% 185 - |- 2.2348 2.2045
*xschetfe’s. By e G
df s .50 - 0,0993772 57 LT T e +

‘" Multiple R Squsred ‘0.178

- *#lder]ined subset not -igniﬂuncly (F< 0705) different;
theffe s &

which can be accounted for' by sex, agevand.tonsil 'sizé is

-test:

Amownt’ of the 'to‘tal'vuihéi.ons ;i.n IgA‘me'asurem'ents‘

‘higher than it is for IgG. About 18 percent could be ac-

coimted- for by .sex;. age and- tonsil size‘whereas in the Tge"

only 5 percent: could be iccoul'kied for by these three factetq:-'

> s -

fnSmEz' § oy L : ;

Althiough variations exist in’the Mean IgA levels which

are related to differences in tonsil sizes, tHese differences

pio'd

did not reach significance when the Sche££4's S-test. was uged.

" The initial’analysid (Table 17) ‘indicates that the TgM -




L S

2. 106 IgM BY SEX, AGE AND GROUP IDENTIFICATION.
S % e & :

= Corrected e
Vv-x‘-n’m: ) Sominam D;E:::a;f.- Mo e
Mean. Effects - 7.8881625 - 12 #70.6573669. S 19.7%
Sex' - <4,0326309 e 40326309 fm.n%
“Age . -1.5846254" et . 0:2641042 7937,
A 5 0.e32s006 5 _-0.166 5.004 |
“2eway Inter= Gf[L o ? = i 23
lcl’.ﬁ?n! 1.6671812 - ° 41 0.0406629 1.222
- “age .|t 012746023 6 * 0.045767° 1.375
75 ip .| 033399523 s 0.0679905 200433
) o1 | o.saer <30 |7 0.031sa70 0.948-
| By Taeers” | il - i
3 sctions 1| 09433437 g 0.0393060 1181
Sex. Age 107 |°..0,9433453 T 0.0393061 1180
|- Explained. . 10.4986875° By 0.1363466
" Residual 43.8542937 ook 1500332733 .
| Total 54.3529812 - | 1395 0.0389627 :




levels show sex related differences. Ferﬂnes (Table'18) have .

: significsm:ly higher Mean concentrat;tom: than the' males.
There are differeénces. in IgM concentrations. related to

age (Table 17) The cnr,tqentratiqn ‘iqcreqses, with age till a

maxinun 15 reached at puberty, thereafter the small fluétua-

" tions betwéen age groups. do not reacﬁ statistibal significance

. when Scheffe test is, applied (Table lB)

ST g Significant ifferendes exis't between the clinical N

;g:?nups (Table 17). n stle 18’ where ‘the Means are srtanged

e m order of msgni.:ude, srar:ing from the highest, it is'seen .

thac the 3 groups of ‘patients’ relatives are not - statistical-

iy different “from’eagh other, and show' the highest Mean values.. i
" ‘They are, a8 v_ahqgr up; statistically different from the. three -

‘conttol groups: . When $cheffé's S-tests are done between

., \“groups in'the middle of ‘the rank it is found that there is no .

sighificant difference between group 1 .(Hodgkin's disease

! reldtives and direct Iine déscendants of Johin and Mary) and

;. 2roups | s and 6 (com\micy members not: in John and Mary pedi—- Ry
‘The - L4
\ 3 con:rul groups - are shown to be a:ecucically simtlar by :

greée. and the remainder of ‘the John and Hary pedigree).

e

+ - Scheffé's - test. Gmup 2 (relati.ves of. patients with, embry—

nnié tumours ‘and lymphnsazcnm) had ‘the highest Mean IgM
1 concenttacions uhe-:eau group 4 (contrcls Eram elseuhere) hsd
& " the Lowest. « U A ; ; s O
The amoint of the total variations in TgM whicki'can be . ' -~ b
; accn\mteﬂ for by sex, age and clinical. groupi.ngs is 14 5 percent, ;
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_Apart from'sex and age differences in the Igh concen=
tta:lona, it s eyldent. fiom this'statistycal’ analysis that 5
+ the rela:i\\ves of the three patient groups hnd increased ¢

Mean IgM concentzatiuns. i

+'IGM._AND TONS L SIZE

e anAIyaes (Table! 19 and 20) shoy that dlffe;ences

in !:Qnsil sizeu do ot influence the Mean 1m|moglubulin .

TeFatat "t ot . ok n

160°,

L measuremen:s (‘Ilables 21 and 22);

There are age relntad dtﬁfg:am.es n the gD ccn:en—r i

B o B ttacinnn as' shown by the’ unulyai.s of varfance (Table® 21). The‘

IgD Mean cmcenttation inéreases with.age up 'to the 10-14 year -

Noed agz gteup after which thete is a continuou.s decline. These i
e are. hwever not Aignifu:ant using Scheffa ) s-m: (Table
b : 9 :

2 Thete are’ Bignificant difFetiocen ber.ween the clinical
groups (Table 21) Ftam Table 22 it is seen that 2 groups . of

patien:u'\ relntives (group 1, Hodgkin's disease ‘and di:ect'
une descendmts cf John and" Mary and group 2, amb:yonic tu.

27 mour and 1ymphosatcom patients) are statistically similar, B

Group- 1 13‘ difiezent fram the remaining &4 g:aups (r.he 3 ‘con~:

’ttol groups\ md t:‘he 1i ciency:, leuk ia and th
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$2.4026

n.
2 2049

1. 2.5615:%

:74\

e
2.5303 -

5594

24267 .

16
2.2351%

321
1,4785

agiws

= 2,2390492 .

Mltiple R Squared = 0.106:

subget not




patients' relatives), whilst group/2 is only different -from

cnncrols from elsewheze (group le) Group 1 had the higbest

Mean lgD concentracions whilst group 4 ‘had’ the lowest

(Table’ 22) .

‘ The amount of the total variation in IgD which could

be accounted for by sex, age and clintcal groupings is 1006

‘, percent..
i AL
In_ Summ: ary..

There were no differences due to sex a.nd very liM:le.

differences due 'to age in the IgD concentrations. .

tives of patients in groups 1 and 2 had significantly

elévated 1ep concentrations’

IGD AND TONSIL SIZE

The mean' ¥ ZSD of IgG IgA and IgM nf blood: donors and
upparenl:ly healthy school children (contfols from other parts
of Newfoundland) were calcplated,aﬁter log n_rsnsfomti,on on |

a Wang 600" desk calculator (Table 25).

Individu&lu ‘whose

here sre no tonsil size telaced differences ‘in the

gD levels (Tﬂbles 23 and 24):

¢ Lo o
bulin ations ‘were

outside the mean ¥ zsn for their age group and sex fn-the

“study popilation as well as in the controls. from elsewhere -,

were manually Borted out ‘and,are shown in Table.26, ‘Tables

.,27-and 28a, b and ¢ sHow that’results’ £rom various groups. are,

significantly di fferent.

Sianiriation, of the Tables shouli

125

The rela-
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ol 2y
L : zsn msz oF nomm. FROM £ e
i ARTS OF NMDUNMD -
& ¢ 5 AL tagd L z_gq‘, IgA- g
Cang ek 07 7yra. | 279 - 1120|716 2212 SIS
A i R RS TR H 317 1263 29- 155
13- 17 yrso [t 3711303 '29°=.157

18230, yrs.: [ - /563.- 1219
312740 yes; | 512.-1332'
+557 = 1253

508 us

310,~:1276 | - 42~ 214

1381

31

277 1229 | 29~ 281

488 1344 | 53 2249,

41 - .70yre..




. TABLE 26

mzmncnmu N‘UMBERS 01’ IN’D!VI‘DUALS

B OUTSIDE HmN

186

l.ﬁ\dividua'ls with

Immunoglobulin: Values -

Individuals with
Tammoglobulin Valiea

3054, 3093, 3096, 3116,

13151, 3243, 3248, 3251,

3276, 3281, 3365, 3371,
3372, 3373, 3379, 3384,

> Meah + 2SD - < Mean - 2SD
G 1 1231, 2044, 3288, 1009, |2108, 2088, 1148, 3490, '2155._
1239, 1238, B E . g
& 2 1231, 1239, 1238, 1241. (1148, 2196y
e 3 1241;.1238, 1239, . |2108, 2088, 3490, 2196.
GP- 4 €D 07.1,-CD 11 1, c0"30.1,CO 21'1, ‘€064 1,
i €0'23 1, €0 23 1} €022 2, e
€0.33-1, CD 06 2, ife B
: €D 032, D112,
LGRS 3307, 3534, 3550-

1085, 3230, 3445, 3569, 3725,
3 "

3229, Sill, 3310, 3388, 3435,

3640,.-3721,° 392

1053, 2003, 1212, 1231,
1153, 1210, 1177, 2005,
2013,- 1009, 1037, 1055,

1212," 1231, 1210, 1177,

| 1220, ‘2094, 1208, 1238,
1134, 1112,-1349, 3385,

2039, 1064, 1148, 2102,

1148, 2102.

. W e
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3

{ TABLE 26 (continued)

130"

Individuals with
obull

Values

Individuals with
n- Values

> Mean + 25D

< Mean - 2§D

GP 4

GP 6

1170,

171208,

3385,
2118,
1082,
1202,

oD 12
€0 25
“CD 04

L1129,

3639,. 3684, 3809, 3829,
3907, 390

1045,
1137,
2022,
2074,
3011,

3974,

, 3519, 3529, 3537,

5 3918, 3934, 3943,

1144, 2049, 3099, (3195,
1143,.1238, 1344,
93, J 2002,
1210, 2025, 2064
1220, 3632, 73812
3793,-1112, 1134.
1, 60,331,742 ilop 3
1;.€0042.1, i

2,7CD.052,
2,.€0 23 2,

w
)

- 3174,73236, 3332, {3235,

L 3973, 3992,

1058, 1061, 1087, [1158,
1138, 1185, 1198, (3416,
2036, 2048, 2049, |3680,
2100, 2199, 3001,
3017, 3019, ‘3061, |

3102, 3116, 3135, .
3232, 3238, 3261,

3275, 3286, .3287,,
3374, 3483, 3510, -

3543, 3553,° 3572,
3638, 3646, 3768,
3816, 3819, 3833,

2102.

1;,00:25'2.

3590.

172,

3437,
37

R

1183,

3495,
2

3054, 3274,
3584, 3676,

-1004,

1006, 2041, 1105, |1012,
3632, (2109,
, 1008,
i119,
2052,
3793,
1245,




TABLE 2% (cnntln\led) g

“ Individuals with
Trmunoglobulin Values
> Mean + 25D -

Individuals with '
* Inmunoglobulin. Values * . -
< Mean - 28D

" 1346;

'3940,

1213, 1231, 1117, 3961,

1162, 1163, 2094,
3695,1229, 3598,
1169, 1345, 3385.

1144, 2019,.2094,
3077,°1345, 3385,
1245, 1117, 1163;
1119, 1150, 3793,
; "1149, - 3695, 1245,
1133, 3961,

1, c005 1}

3046, 3
3550,
3687,3

, 3235,

1137, 1185,

3722
3778,
3855,
3937,
3977 e

1148, ‘3421, J256.

2109 ..




S TABLE 27

PROPORTION OF PEOPLEOUTSIDE.
[ r HEAN £:25D% V-

|High | Total No©

* e + inthe
g6 [High | Tow

Proportion:of
| Low

_people-with

Prnpuztiun of

- people. with

group high' values: low values

3 ; 0.0286 0.0238
10,0541 <7 ¢ 0:0271
0,0259. =i . 0035 -
0,049 | ~lo.o12s’
00259+ | s0517.

6.1035‘ e

‘. nbteal Valies Ehus detived veré compiied from various age
. groups which “had be 6 by sex. - See Tnble 28, 7,

11t aly
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g NUH‘BER OB Ili'DIVllﬂlA'lS “WITH HIGH IgAF - o

\- .LEVELS AMONG.PATIENTS' i
*|* . RELATIVES AND OTHER %, 25

<\ ‘conTRoLs:

| o
|

EET R nl\gh B el No;,ll_ig_h'(iient)' | Totat
S observea s | ) observed 7 .. * (Brpected)|
38 © S dsiasss) | 210,
© 66,0524y | 74| -
. (103.:5416) ¢
(286:5246)
(103.5416). | -
(498.9634) |




¥
%
&

¢ TABLB znc ¢

NUMBER OF nmxvxmm.s WITH HIGH lgn
LEVELS -AMONG' PATIENTS":;

~ RELATIVES. AND OTHER
CONTROLS

2,377y |93
(34.2507):| 2 311

(103,

g | ] Mot migh (Rest) Total
(E: ced) d (Expected)

“GP.1 *(22.418) 181 (187.593) || 210"

GP 2 (7:8958) .| . 58 (66.2042) (| 74+




* bétueen the 6 groups,

there were, higher proyortions of individuals with elevatad
IgA and elevnted IgM in the three. groups of pat:ianc relatives

:han in the control groups~ this is‘fn.

of variance resplts. “The proportions of indivxduals ‘with

elevated 1gG concencratians were: noc significsntly different e

Camparison of : the study ‘population with the conttul

) from elsewher\_e (stle,a 29a, ,b and ¢) showed-that’ the stqd’y

S ficien T} of one or more classes. - v i

"'nor. significan: (Tnbl.e 30%" for 186 (250:2), I&A (#>0.1);
IgH (P30.1). £

. t:ion as well as in, t:he com:rol.s from elsewh e

population had, a higher proportion of people with i’munngla-'

bulin deficienci s than ‘in the ‘controls. - 'mese ‘are however

abnomal inmtunoglebulin concentratioﬂ :I.n the ,;t ly

1munoglohu11n results o8

ccord ‘with the analysi.s 3




TABLE 292,

| B
CDH.PARISUN OP TBE PBDPORTIDN OF. PEOPLB WETH LOW IgG LEV'ELS XN THE B
STU'BY POPULATION WITH CONTROLS. FROM'OTHER PARTS OF NEWFOUNDLAND

: o law . Not"Low. (Rest)

18, (8) 921 (b

'V h(e). 317 4d) {321 (et |
22 (ate) 260. ()

1238 (bd)

n(ad bE :
a+c) (Md) (a+h)(e+d)




| TABLE 30

. NUMBER OF INDIVIDUALS OUTSIDE THE NORMAL RANGE - = *..

IN STUDY POPULATION AND CONTROLS .

G, mpag

Study.-

|controls From

& Province’ of
g 7| 'mputation | Newfoundland’
“lconbined elevation of TgG, Tgh & Igh 1 (N0 1230 -Nome
Combined elevation of TG and TgA .- | 3 G * None
f:qhb_xnéd_elev.cxan of Igh and 1g). b i B
-|Isolated elevation of Tge- . 8 ]
Tsolated elevation of Igh - i (g :
|1solated elevation: of Igh < ' 89: v pie e ] o0
|Combined 1gG, Tgh, and Tgh Deficierieies | 1\ (No 1148) None
|Combined 1gG and TgA Défictenctes . |1 (o 37215 —
bined TgG and Igh Deficiencies 10 (o 1085) :
Isolated I;G_naf\ig&au{as 155 ' ;
Tgolated TgA Deficiencies ' o ! :
No Detectable TgA level )T v 3590y )
Tsolated IgM Deficiencies E CCHLE =
|Total Number:of Abnormal Individuals " oles 33
B39’ 321!

Total Number of Subjects in'the’Study. '




-y 8 B s TA‘BLEnQ.\" o

= kL Bl TONSIL SIZE RELATED TO THE:PRESENCE OF LOW g
% ‘v Lo e 'IMMUNOGLDB“LINS*IN ‘THE |STUDY POP!!LATION

8 Identification|. . 156 IgA IgM "
o7 Nembers | 'ms/100 ul|. ng/100 ml| mg/100 ui | Tomsil Size
| aam 440 Low| 184N .| 89 ‘W | . Absént
2102 . 1025 N 59 Low [ 67 ‘N |  Absént
3235 . w1025 N 86 Low | 202 High|  Absent
W 0 Codgge. | 7ie W) 43 Lew | 4B W Absent
Lo 33 769, - N 61 Low [1108° N .. " Absent '
1012 {6667 N 255. N 48 Low | Absent
3288 i -1;,61 Low( "' 192 'N:°| 78 N . Vestigeal
& ’ 3seh - {10250 N 57 low | 108 N Vestigeal |
ar00 0 lese wo| 47 tow | 89 N | Vestigeal
3521 943.° N 168 Nl 62° Low Vestigeal
% " - 3454 1025 N c| 116 N | 47 Low Vestigeal
i e e U] 4%z Lw| . 27 Low | 47 Lew |° Normal
b | 2208 | ['s13 dow| 137N 92 N )% Normal
i ; .. Zo8s 55 Low| 108 N |'154 N Normal
i : 2196 - 461 Low| . 178. N 9% N Nornal”
) 345 e 482 Low| 157 N o ‘Normal
e T Tasge S43 Low| 178 N[00 Normal
% 3725 | o533) Low| 1196 N | 304 . Kigh|  Normal
. 373 563 “Low| 147 N | 139 N Normal
. LA a0 461 Low| 168 N 75N Normal *
. IE Bl skas” 513 Low| 215 N [ 1377 N Norfial
3640 v s N | o215 N 7% X Normal
‘| 461 Low| . 41 Low | 158 N’ Normal
. - | 513 Low| 204 W 68 N | Normal
w lee. Nl Batow | 8L N Nornal
o Y 749 N 24 Low |77 N . Normal
5 By 871 N 74 Lowj 139 N * Normal 5




. TEBLE' 31 (Continted)”

Identification| = IgG Tgh .| IgM 5 :
Numbers. mg/100 nl|ng/100. ml’ .|ng/100 ml Tonsil EE
158" 5130 | 27 Low | 83 N Normal
s0s47 7 Hewo N | 20 Lew |16 n . formal, :
3416 5 N |31 ‘Low | 43 A Normal 3
376 Nl 61 Low|dy N Normal ;
1015, N | 235w 34 Low Hormal
41256 N |a18 N 57 Low Wormal
2109 - N 194 0 N 4 Tew Normal |
085" - 61 Low[: 206N . | 49" ‘fow |  Enlarged
‘3230 502 Low| 168 N 520N Enlarged .
we3 . hore N |82 Low |10 Enlarged
308 1025 < N | 47 Low | 127 " nlarged
3680 810 N.| 41 .Low | -85 " ¥ .| Edlarged :
3310 513 <'Low] 184 N .92 ®—: . Tonsillectomy. |,
2 615 N | 630 Low [152 % rm.u'xgcmm‘y-

"N = Novgal.

*The naml and -abnormal: valu!! thus, derived were cmﬂpilad from-

various age groups’ which had been split-aleo by sex.

Table: 25.

See




trend:

DISCUSSION

" The communities studied in this:work ate genetically’' .

and ‘geég_raphi.cally isolated. -The increased incidence of .
Lntemafriagg b‘ég:‘ween clos‘e’» relatives (Figs. 2 d 4) coupled
with thevfi.n'dingv; of high occurrence of lymphoreticular
malignancies. and imunudef‘iciency make - this .an interesting
communi'ty’to ‘study :.l{mnunologtcauy, .

This study has shown that in'the extended family of,

“about 1000 people examined, the relatives of patients with.
' ' embryonic tumour, lymphosarcoma, -immmodeficienc‘y. . leukaemia

and thymoma, had significantly elevated mean co’ncmcrations

of IgG, IgA and IgM.’ The relatives of patients with

Hodgkins disease showed a similar though less pronownced

The relatives of patients with Hodgkins disease

'showed markedly elevated mean serum IgD levels, whilst

relatives of those with other tumours and immunodeficiency
‘léhuwe‘d- a mild elev_a'cirm. There are no previous published E
tepﬂt“‘._s on IgD measurements in su_ch families. )

- Othex workers have examined 'set\vnn immunogLobulin

levels in families of patients suffering from lymphoreticular

malignancies. For example; TLll et al., (1975) in their ' . -~

studies of close relatives of 6 children with acute
leikaemia found significant elevation of IgA in all the
fathers. In addition, 2 9f the fathers had inigher and one

RN
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with Hodgkins disease had elevated IgM.  Onme had a mono-

. E-B virus antibody of che IgH class in the mothers and

143
i

multiple lymphoreticular malignancies including Hodgkins =

b s
disease and found that 3 of the 9 relatives of the patient

clonal IgM spike. ’ : ¥ 1 5 ‘.

Zorballa-Mallios and' Sutton (1974) fcund elevated

siblings of children with acuce leukaenu.a 5

Previous studies have been mainly confined to

relatives of patients with'acute leuksemia. . In most reports, . /
a small number of individuals:have been examined. 'Except
for Fraumeni's (1975) report on relatives of one patient,

there is no documentation of imunoglubulin levels in b
relatives of Hodgkins 'disease patienta. Thus the pregent

study which includes data on 264 first and second degree

relatives of 19 paci,en\ts with immunopathological diseases
(183 are relatives of '7 Hodgkins digease patients) with its

built in internal control yopulation of 675 people from the

“same community is unique in many.respects. Tbis is the

largest el e patients with Hodgkins disease relatives :
and’ matched cc;ntruls reported in any single study to date. ' e
The data shows -a familial pac'tem in th;‘ occurrence of

'-lodgkins disease other malignancies and immunodeficiency:

A most striking Einding in the I-lodgldns disease

relatives. is the elevation of the IgD. . However, even

though it ‘{s° elevated in diphtheria and tetanus, infections
(see, literature review), the pathophysiologic rale of this '™ ' i
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. ‘imwnoglobulin is not established.

i . Apart from these findings_, sex related differences
were found in'the levels of IgG and IgM, the females having -,

‘higher mean concentrations than -the males. Such set related

differences, paa.éibly due to hormonal variations; are ‘ex- 4
pected and ‘have been repcrted by .others (see 1irerature .
review). . : 3 Al o - 5 " 4

Age.related différencgs in ‘the IgC, " Igh, IgM ar;d
IgD concentrations found - 1n . this s:udy also c;:rrelate w1th
the findings of other wm:kers (see 11:era:ure review)

rrr ; 5 Analysis of the data for a poss!.ble relationship

of immunoglobulin concentrations and tonsillar size faile 3 \"
‘to Teveal significant correlation when examined by a
. "' stringent statistical test--Scheffé' 's S-test.’

In the studies by Donovan and Soothill (1973) lower -

IgA ccncentzation_s were found in chdldren \mdergo_ing
tonsillettomy for recurrent throat infections than in

control, 'children They reported an association between the -

" ‘, immological findings and -inéidence of infections after e
operations but ‘not before For example, they found that
the patients' IgA concentracions were not related to’ the
incidence of sore :hroa:s in :he previous 6 munths before
tonsillectomy. In “the present study also, the lowest mean
1g?x concentration was found in the group who had undergone
toﬁsillectomy. ‘However, studies by Veltri et al., (1972) 5
ihf;‘we_d e}evgted- IgG and IgM but ,r;omfal IgA in patients with

e g sty B



. : .recl;irrent' tonsillitis befote tonai_llecltom&. . ’J.'hey r‘eported N
i e a-dimumnition in 'th'e IéG 1e"vels While the: Igl, IgA and IgD
: tep{ained unchanged' a-few nonths after consillect‘um);

.0né possible explanahon for the observed elevation

in ipmunoglobulin concentrations' of the relatxves oi the

patients in this s!:udy is chat it is due ‘to 1ncreased
antigenic stimulacion of the: immune system. “This could .be

due o ehroniel infection, The occurrence of. “hronic i.nfec- -

tion ‘and consequent increased ‘antigenic stimulatio‘n could

r,be predupased by ‘the presence of a subtle form of iunmmo-
deficiency which pemits ‘the entry of nntigens fore. easily

v than in healthy people. A number of individuals amcng the

,relatives of the: patiem:s showed various grades, and type of

immunoglohuun deficiencies A total of three patie‘nts with
: hypugamaglobulinaemia and, ano:het with isolnted igA absence =
vere foind. g ) . i b g

Other possible causes .of“this elevacion in 1mmuno- LR oA

g].obuli.n concentrations in ‘these. relatives include )

climatic conditions (see literature review):. it iy very . @
unlikely however that climatic conditions are responsible 5, .‘ s 1
£or this increase, ‘since controls from the same part of the :

province did noc show - such elevatinns, (ii) hoxrmone changes

There' ig no- reason to suspect that; hbmonal changes contribute

aignificsntly to the presently nbsarved differences~

TRy

(1i1) use of drugs: . this’again seems’ unlikely as’a csusé PG A

¢ ol a since very few. people in this scudy population were on my

o
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kind of medica:ior\ (iv) the primary *factors whl.nh cnntrol : g8
immunoglobulin cong:entra:inns are theif rates of synthesis,
“catabolism and loss, * There, are several reports of increased

catabolism:as: in, myotonic dystrophy, or of loss, as in

various: renal and gufra-in‘teatinai disorders’, whii:h-,tésult/

in Low imﬂmuglobulin concentrations, ‘especially of the IgG . - <

class.’ On'the other: hand; reduced catabolism which would
tegult - in elevated imnunaglabuli;l levels;, has mot yet been
tepotted Ic is cherefure very \m]ikely that the elevated
3 imunoglobulins repotted in 'this study a‘te due to reducezf

(catabolism: It 1 zheufore concludeﬂ that the' higher cnn— .

ons ‘of . the obulins are: probably: caused by

‘increased. antigenic's

J.t:xl_ation of the i.,;,.m}e system in
these individuals. Sy K

An explanaclun for the association 1n this’ st)ﬁ

of immodeficieney and: maugnancy could ‘be thac bn:h resulc

" frcm the same cauae The pgculiar genetic make -up of this

cumuni!:y, wlt‘h a high incidence of inbreeding raises the .

VV‘POSSibilit)' of- an 1nher!.ced prediaposicﬁan to’ bo:h “con. , e

“dittons’ -

It i.llpoasﬂ;'l‘e that this com;unicy 15 livinj 'fn‘aj A

g peculiar kind of telationship with a certain :mfeccive

5 ngeru: (vitus(es)) chronic exposure to which leads to ‘raised
v‘imunoglobulins in many peqple. nd may be to overt, disease

such as mugnancy or gevere immunodeficiency. in a few. Z

”.S].nce,:he finctional stite 6f the immnesystem:may be




) inheri.ted (NcDevitt and Benacerraf,  1968; 500:1\7.11 et al.
e 19719, 4E is likely that "the predisposition to virus. carriage
P | is genétically determined.’ Thus theze could be both genetic

b SuldT RS : ) . 2

. and envirc 1. £ . T 1n I:hese cases

Since chere is a close relationsh;.p becween i.mmunn-

deficiency and the. development of malignancy (based on i

epidemi.ologic information and experimentsl "data) especially

“for malignaney BE: the, lymphoreticular system, these idess

on' aetic:pathogénesis have a logic basis. - it g N

Tt ‘is apparent that: further studles. arearequtred ko

thtow more. 11ghtv on the elevated levels of :.mmmoglobnl‘ins

i ©" .11 relatives of patients with i.munudeficiencyvand 1ympho-

reticu].a malignancies repurt:ed in this s:udy

. L s Individuals ‘whose 10g1obulin’ cond onis

oo e mafor. contributions. to cha uignificant differences

hetween the groups should be futther 1nvesciga:ed. These

invescigations should 1nc1ude a Yook a: l:heir clinical

" records for hLuory of pasu 1nfecti.ons o\‘:her _eneti.c ¥ >

matkers, vi.rua an:ibudy “Eler

 and 4 £ possible epidemio-

o the par.iem:s

- I: would be uort:hwhile ‘to do nome cuxtelstion

o studies within the immmnglobulin classes in a given

7 individual.: In-this u:udy, a prelinﬂ.naty analysis indieates ;

Dinifothag ible’ IgD' cof ons my be ‘more ‘éommon- - i °

in peuple with. low. 13(; levels: than in peuple with normal’
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