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toxicity,test

: ~ wmo A e
Y speciflcitles in adﬁibion to HLA—A&B This type of antlbody also \
. . ﬁ . e ) . o
segregatlon,.dlfferentlal p'&te%§t\and 1ymphocyte absorptions\ and

correlatiOn with studles 1n mixed\lymphocyté'culture tests (MLC) and

»a it

‘ ‘. e e
n applied to the study of tissue sensit;_ftion i? humans,iusing

this systeﬂ is much more»sensitivexand can dete t other-

MLC gene products. Evidence also suggests that by test1ng unknown cells'.

With Certain selected sera ln tandem before and after serum absorption'f,l

R

'?f with HLA—D homozygous ceils, it may become possible to type de certain :

r a .
- i )1 ) .

‘HLA—D antigens on unknown cells. [

~ In hemodlaly31s and transplanted patients, many of the so—cailed
e / M B . " - SIS 3 .
non—responders who did not produced complement dependént cytotoxic

‘.4 antibody are,tlﬁ fact, "ABCIL responders“'who produce ABCIL antxbody.A 5




‘_In contrast to"findings by others, the detrimental role of thi&

Vantiboﬁy in~ the field of kidney transplantation cannot Be substan— :

-
' n >

C L
‘itiated in this study I; is speculated that there may be two. types
of ABCLL antib y,,those dlrgcted against HLA—A&B which may be harmful
lwhile others againsc HLAr[)which may be beneficial. L T
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" Chapter I. :;Introddétf?nlahd-Review of‘the‘theratu T
Al Introduction BRI o 5

Slnce the dlscoverles of the 1mportance of the thymus (118) and

the bursa ofFabrlcius (g3),j1t has been conceptually entertalned that

!
. o

the bodily defense mechanasm 1s dlchotomlzed 1nto a humoral antlbody<

e

- " { - a
system and a c\lg—medlated immuné system GSS)“JTO certaln types of
1nfect10n, or 1mmun1zat10n, the humoral antlbqﬂy is the predomlnant
medlator of 1mmunity, and th1s is’ prodhced by 'the ‘B (Bone—marrow

v ' / )

derlved or’ Bursa equlvalent) . lymphocyte . The cell—medlated -

"mechanlsms are characterlstlc of delayed hypersen51tiv ty, nomo—

graft 1mmun1ty and graft—versus host reacblons and are. carrled out -

-
¢

'~.‘by the T (ThmeSchIIVQd) lymphocytes., The destructlon of cells .

o

or mlcro organlsms 1n the former lnstance Ls aCComplished by a spec1al o
.class of proteln, collectlvely termed "the complement system

(61) after 1nteract10n has taken place between the antlbody and the -

target  This leads to phagbcyb051s or cell ly51s. JIn the latter

s -

T-cells (28 119) are respon51ble for the d1rect kllllng of the

o I3

target cplls 1n contact by a process as yet not entlrely understood

©

‘ as well as releasing factors or lymphoklnes (39) to fac111tate

“’h.target destruCtlon by other means.- T .o ;“ Co

3

In thlS the51s, another mechanasm of target cell kllllng w1ll qéh

¢

f‘be 1ntroduced whlch 1ncorporates the humoral antlbody and lympho1d
icells 1n medlatlng cytotox1c1ty, w1thqut the part1c1pat10n of
complement (177 196 199) . Although in most studles, thls has-p'

e .
. 4



A

‘ ';be operatlve in vivo as wall ' Further, d?xis the intenthn of the

&
Yoan . R . .
* - . o -~

'“jbeen an in virro phenomenon, there is ev1dence co suggeqt that it max

-

Ut

‘author to show evidenca and ways’ of how\qhisx%m vitro_aystgm Lan be i'f‘

}“ N

used'to study tisbue sensitizatiOn w1th the emphaQis on detectloq

E I K

of the HLA antigens of the ) locus which controls allogenlc stimulatloni 

-
..

~.in. ﬁlxed leukocyte'culture (MLC) Evidence is accumulatlng that , {'&"

o LN

Q‘compatibllity at this D locus may be more 1mp0rtant ‘to graft survival

-
Z‘ . L » -

1n otgan transplantatlon than compatibillev at the: other Iocl of the b

a

uLA-A ‘B, and’ . \



»

?;lease assay:tq.be_deSQxlbed below.’

ﬁAi?coma cells from one mouse strain were killed by immune lymph

L B .Ant.ib"ody-,iinvduoed ‘n‘ell-,mé,dia-t"ed _eytBeoxidiey T o g
1) Obsegvation by E. Moller lext‘ﬁ‘a_a¢i o “.i‘-\Jim“,g-f ‘3"

i
~u¢:4

In 1965 E'na Moller (122) at the Karblinska Institute reported :ﬂ'Z:f’%

in cul%ure, when the’tumor cells and normal lymph node qells wer!‘

< . A '

brought in'contact by antibody In her tissue“culture system,

e

also killed by normal allogeneic 1ymphoid cells in.the presence ;:1'"

Y . "

t of heat inact1vated heferologous rabbit.antiserum ralsed agalnst

.

ot

v

hwithonttthe participation‘of ';' ‘serum complement components. Thls»

mouse lymph01d cells.' The heterologous antiserum alone without

o 3 '

any cytotox1c effect. -Moller 1nterpreted this as representing

3

//1ymph01d cells d1d not produte any cytotox1c1ty against the

the normal allogenelc lymph01d cells, and vice versa, did not have

'..té

\.

cytotox1city brought about by contact of lymph01d cells against ?f -fo

histoincompatible targets, 51nce 1n her experiments, 1sologous

‘a, B

sarcoma cells 1n the presence of rabblt antlserum.,_; e

Although Moller, herself failed to 1nd1cate ag such the

.l . e

observatlon was the first to show the 1nteract10n between humoral

’ . LM
* ' : e

antibody “and 1ymphocytes'in cau51ng target cell destructlon,

R |

Dl

.

wasﬁoonfirmed three years later, by work done separately by Perlmann
1

(135) and MacLennan (107),.u51ng radioactlve chromlum « l,Cr)»re-;;

'y . s e ma .

node cells from aqother straﬂn.‘ In addltion, these sarcoma cells were~o




e,
0 0y N

' 2 Confirmations by Perl_ggg and MacLennan» ,'.a"rﬁwl‘“

findings didénot allow such conclusion to be made, sinc» serum".
N2 s \oon
complement was also present in the cultures. Moller 8. obsgrvation

¥

._'Tin this cytotox1c system.‘ S
B

Perimannv(l35) immunized guinea p}%s repeatedly with BCG br PPD

: Immune spleen cells or blood lymphoc&tes from such animals were

cytotoxic.t owl erythnocytes coated with PPD as: judged by the

increased 51“& release over controls ( with normal guinea.bQ
3 N

pig spleen cells) Uncoated target cells were not a

indlcating that cytotox1c1ty Was dlrected against the PPD on the

.

'red cell-surface These immunized ani?als also produced antibody

A - “le a”

‘ against PPD in the- hemagglutinatlon test and the hemolytic test

in the presence of complement. When these antisera were heat 1n—"

3

.5and normal gu1nea pig spleen ce@ls%'cytotoxic1ty was again detected

N S :

: and could be blocked by adding BPD or rabbit antiserum against
‘“”‘guinea p1g iﬁmunoglobulin 1ndicat1ng that cytotox1c1tiy was lndeed

*:Adue to the presence of an antibody- Perlmann 1nterpreted his
'f findings as representing antibody induced nonspec1f1c cytotox1city

uf.of norma 5 mphocytes brought about by aggregation w1th the target
S s v

PPN

In subsequent experiments w1th

y : v

.. L e . . . L e .

‘ was c0nfirmed by Perlmann and“MacLennan who also did exteﬁsive study

t;activated then added to culture%_with antigen coated target cells"'



[4

‘. = ; . . .\“‘ . ", o / - ‘“

: Y
’ guinea pig immunized with thyroglobulin this finding was again

v -
‘observed with chicken erythrocyte target coated with therglobulin.

¥
. an

’normal lymphocytes could kill an autologous target in the presence of

K o - \‘H }_ o o “
antiserum (136), SURTRE : PR :_ - T

MacLennan (107) dld his study in this system with Chang 1iver

\ g
~

cells (a malignant human cell line) as target exclusively,.with

[
antisera from rats’ and rabbits and cells from rats - and human AIt‘-

AA was later shownito be. an extremely sensitive system, at 1east lOOO 3

" x Y a

", times‘moreksensitive thanv". complement mediated lysis (108) The'

antibody was found to be. in the IgG fractlon (108) ‘and the cells,

N

non T—cells (more discussion on the cells 1nvolved in Chapter.II)

\

- 3? Terminology L f_ IR w;‘h ‘-':, o ﬁ

,h 'BecauSe gf‘its potential,biologic impbrtance,;many laboratories
i e .;- . -A‘ - . o : "‘.
(beeame interested in this in vitro phenomenon, each wdth its aqwn =

designation for. the test System. The most appropriate terminology
’appearsitp be‘ antibody dependent cellular cytotox1c1ty”'or ADCCas
used by F?hey and hls associates (200) Wunderlich calls 1t_

""lymphocyte dependent antibody" or LDA (196).,1Ceppe111n1 calls it~

‘"lymphocyte antibody lytic 1nteraction or LALI (173) “ In this

», v "‘.

‘ thesis, it is called "antibody mediated cell dependent 1mmune lympho-':

ly31s, or'"ABCIL", because 1t is mediated by antlbody and the

L.
- .

target cell damage 1s dependent on lymph01d cellsf However, not

LY P

all 1nzest1gators working 1n this field agree that 1t is the lympho—

A .

-y R



I3 . - |
I v o : : ' v
. 2 “ . . .

cyte that kills the antibody,.aoated targat, and it will become -evident

later in this thesis that”not'allsexperimentel modéls are. scrictly

vr"lymphocyte dependent". The targets used throughout this study wﬂre
almost exclusively human peripheral blood lymphocytes, henco the o

L]

term ”1ympholysis - . R a o . : .

4.; Kinetics@gnd Mechanism ‘ ' ;

The antibody and the cells involv§% in this test system will

be discussed in more detail later in this thesis * Suffice it te say

L LN

yhere ? that this is.a very efficient mechanism in producing Cell i
destruction. The system works efficiently with antiserum diluted

in high titres (60 ‘81, 108 123 136), Compared with the" complement
dependent lysis of target cells the reaction occurs. muchomore 1n-:

sidiously (136), yet it is a thousand times more sensitive < It is
temperature dependent and the 1y51s can - be 1otally inhibited at
1ow temperature (149) Close contact betyeen “the. effector and the

[}

'target'Cells is a prerequlsite'(lz 60, 137,“149) and this.is ;
accomplished first of all by the F(ab) of the antibody molecule
zattaching to the antigenic determinants on’ the target It is

through binding of the F(ab) ‘to the target that some'conformational
R

change takes place.and the Fc become available to bind with the Fc'

o

T receptors on the" éffector cells (54 123) (In this context the

'antibody in. this system is not a cytophilrc antibody (88) which

_can bind w1th macrophages through 1ts Fc w1thout prior sen51tizing

‘the target cell) Removal of the<Fc portion of the antibody

‘ moleculeg-therefore, prevents the.cytotoxic1ty (§0, 123). Following‘

LS



.

' T W

'aggregation the etfvctor cells are activatgd to kill thu arget-

. -

by an as yet undefincd process. DNA qynthenih or protcin qyntheqlq

4 .

is not required (123 136). Soludble mediators are nqt detoeted in

¢

Lo ' R R o
the culture medium'(60, 123, 137); but locally proddérd medidtors

)
.

cannot be excluded. The finqi‘eﬁgnﬁ is iayget cell. dal

lysis- (12, 13, -’1:.9). : S R
5. Sgecificit){ . - \ ¥ SR
b . : 6

but will ‘not 1yse human fihrohlasts (173) ' Follbwihg'the recogn- .

 ition step, target cell destruction by non—sensitiyed Iymphocvteq

s -

is non-speciﬁic. Thus, antibody treated target cells can be 1vch

by autochthonous lymphocytes (136). T

Antibady induced lymphpcyte mediéted bytotokicity ieg a newly
Lsta)l1shed in. vltro 1mmunologic phenomenon resembllng phvtohcmag—

.

"glutlnxn lnduced lymphocyte medlated cytotox1c1tv (85) Follow1ng

_aggregatlon to the target cells,‘normal lvmnhocytcs become non-
-+ R

'specifiqﬁllyhcytotoxic~andgkill the target,hy an.unknown process.

' -Because of the ‘sensitivity of the-system in mediating cvtdtoxicity, '

. IS e , e -

-itwis\beliéved tovhavé’in vivo Eiologic‘significsnce Thuq, iﬁ

has been postuiated to have a role in the defense mechanlsm against -

S_pecificity



Vttql infectipna (151). tumor (74, 191) and Leukeﬁié (19, 82),\ and
SR - .
“1in  the pathogeneais of certain autoimmune diseases (20, 53) The

role of. this type of" 1mmune mechanism in the fiold of kidney tr

g

plancation has not been fu]ly delineated though it had been clai'ed
.to be responsible for an acute irfeversible rejection (159). Thisq

will bé. discussed in more detail in a later chapter



"araas are presented in later chapters.

E
(.
*

“At. this point it is neceasary to digress from conoidoration

‘of the main immunologic aystam ‘used in thiu thanio to reviow two

different subjoctu, namaly, himtocompatibility and tissue nnsitizatiom

This in vitro antibody—induced cell—modiated cytotoxioity system

-

.has been appl}ed ‘to the study of allosensitizqmion, and to detection *

of histocompatibility .antigens. Thg auther 8. reaeareh in theae \

- JC.‘ The major histocompatibility system in mouse and man.

“t “

' The term "histocompatibility antigen was first, introduced

by. Snell in 1948 (155) and Wwas used to denote an igena on cells ¢

“and ‘tissues capable of inducing an immune response in’ the host-

after grafting leading to the rejection of the’ grafted tissue.
The rapidity of primary rejection depends on the antigenic

strength" on the: graft _which is absent in the host.‘ These

:histocompatiﬁrlity (or transplantation) antigens can be grouped

into hlstoc0mpatibility systems, antigens that can induce an immune

PR
i

response in the host and cause graft rejection in a shprt time are

C said to .be "strong ‘and belong to a "major system (33), in‘contrast,"

b~to those weak" antigens of av1 minor‘ system which cause graft

'rejection in longer perlods ‘of time.' In all mammalian and avian

.specles studled to—date, there is a major histocompatibility

-}'system (Appendlx A) In mammals, the H-Z system in mice and the B

-'HLA A human have been.studled in greatest detall and will be

' further discussed.

-~

o



yto tumor growtp, but not F2 or the F ‘Tﬁis paradoﬁ to simple

~genetic theory ofbt

' . ) & 4
e T ,
' B v e .
(8 9 .
¥ . .
» BN LY Al

. o L P . . . , o ‘ v
1. Tho H—2 sxntem ;n mica S, : : L

?

The h&atory of the H—Z ayptcm bogan at thc turn of. the cantury

with the advent of tumor tranaplantation.« Tumoru of the Japanpne o

: waltaing mouse’ could be succesafully tranaplanted into mice of

that 1nbrad strain but not to other straina ( Q limiln: raQUIt vas’

I

‘ also»observed in the "white" miae which had achieved a high degree

of‘inbreeding) When this tumor was propagatcd in aucceedins

.

‘ﬂ'Tyzzer (174) observed an intriguing finding i hybrids between

1.

‘ #‘ﬁha Japanese waltzing and qcmmon laboratory mice were suaqeptible

s

/

Mendelian genetic law was . explained by*Little (102) who proposed a

'transplantation in which susceptibility

Al

to a tumor transplant is determined by several dominant genes.‘ The. "

exact numbe& of genes invo]]ved-can be estimated from- the formula

f = (37&) g where f 1is the’ fraction of F ’ide dying from the tumor

'fand n is the number of susceptibility genes. This postulation was

'}genes were estimated to be 12 - 14 even thOugh the nature of these

tumor susceptibility genes remained undefined

P T

_/ N !
It was originally belie@ed that tumor cells differed rOm normal

°

_cells and the defense mechanism against tumor was directed against

this difference. Thus, it was difficult to explain why tumor trans—

/

L Qlanted W1thin an 1nbred strain of m1ce coqld not! be rejected

A

.generations of this inbred-strain. ¢rossed to other unrela ed - atraino,.

1"?”" .

; 12Fer verified experimentally (103) and the number of sugceptibility

‘l\



| F: ﬁ}butyiatcd thlt 1mmunity wan diractod aaninnttplloantigoha. like

'-f_ to tbe ‘tumor. All the susceptible and some of the resistant Pz 1 .J"-‘WK\X“

‘,uthd aame nntigena with{the donor.

) mice carried antigen 11., Thus, susceptibility to this tumor o ;

' . i s L £ - i i
L r G X . + }

. ' i B ‘ 4 L ' T
i, . 6o . ' i N i ; P v i . N R
¢ . . i S % PR PO P [ ERTE. | it
g S . ' i ' ) LR+ S '.»‘ : oo

clhirnqtivo nxplanation wau propqlcd by Haldnnn (75) whn

' blood group’ nn:i.ona. rqthcr than :umnr:lpdcitic antig@nt, qnd y —

'that choto ulloqncisenl lndncad an immuna rcd?onin in hontl whlch 3£ i
,,, 113 4 ] ‘n‘ -

‘1nck¢d thQMs Tumdr tran‘planted withiq an inb:-d utrain do not

inducn auch a reupomse Pecausc the rpcipiént of the tumor uharc ‘
(‘.‘ . *
. S &

i 13 tcmaided for Go;er LU entnblioh that uu‘h untigenc axilt

in micc. Using rabbit(anci modheuég:iacrum (64), hc wan ablo :or;
‘dct;ct 4 blood‘;xouﬁ .ﬂﬁiﬂcnlwl, II,,II: and.Iv. ;ang 11 waa}~_,.;yi, | g

presenc on A but absent on C57BL‘cells. Usihg\an A e:rain tumor‘
" in g:aftiug experime‘ts onté A, CSJBL, and F and ?j hybrids of t‘eae )
two strains (65), it was found that tbe A strain ahd ghe Fi were . 'fm

‘susceptibie while the C57Bﬁ strain-anq half of the F2 were reaistant

? [ v : . L
_,appeared to ye determined by two or more genes, one - of them.was

identical with the gee eoding fqr antigen 1. In addition L3S L e

" sera of the CS7BL mice that had rejécted the tumor cOntained hem-" .

agglutinating antibody againsxrstrain A red cells,_identical to

v that of the rabbit ‘anti-II - aptiserum (66) thus establishing antigen o

o ‘o

I ‘as ‘an alloantigEn Such antigens were later designated by Snell f';_; . o

Looate . [y

as histocompatibility antigens and jhe genes coding for these R

1b11ity genes (H—genes) The H’genes coding Ior 70*

° - ~

~-'ed as H (67) and were later chaﬁged to H—2 e

antigens, histocomp‘

antigen 1T were design




Lo

. . . . a, o o T e
: ”-H;Z IocUs was,-in fact, not a single locus but consists of'a set;

compatlblllty systems in mige by produc1ng manv congenlc llnes

Through Snell s 1ngen10us approach towards studvlng_hlsto—

0 L
K]

- i

Hr

. ﬁ’,’ .
Ifference 1s much more effectlve An’ cau31ng graft rejectlon 5

b ' ' .
than non-— H-Z dlfferenoes., It_was_also.d@scOVered ‘later that‘the
& . . . o Lo - . . i

. : v
. . R . X -

‘of 1oc1 (156) ‘The H~2 then'becamewknoyn'as the major histo-

R gl

cqmpatlbllltv CO“plEY of the mouses - oy

1"" As it stands today, the ﬁ—2 complex on chromosome number 17
) ) ~

(94) 1s dlvaded bv the -Ss 1ocus (152) 1nto two ends, the R—end
! '\
(towards the centromere) between H—Z K locus and Ss ° and: the D—end

'_/ (towardgthe telomere) between Ss and H-2D. It is further sub—

/ d1v1ded 1nto 4 or poss1bly 55 regions,~K I S'v"XW“ and D, each

~

dn mlxed lymphoqyte culture, and the I reglon is also respon51ble }i*

i~ S Can
.o

con51st1ng of at least one. deflned locus and a. number of undeflned

‘loc1. The I reglon has been found to conslst of 3~subreglons,:lA,f

. : LA
le, and IC each contalns at least one locus.i W1th _the exceptlon

of the S reglon, deflned 1001 ln all other reglons are responsible

for genetlc control of graft reJectlon and/or lymphocyte actrvatlonff

/

' for genetlc control of .immune. response to ant1gens (see Appendlx B)

“:Z.v The maJor histocompﬁziblllty complex 1n man. "

1

be applled to human, and 1t is unreallst}c to thlnk that the B

-

' 0

same degree of soph1st1ca§30n can be achleved in the study of histo—

compaflblllty systems in man as it has been in m1ce ‘For a ﬁ;me‘;t'j,

« -
).
. P s

- . o - ‘
. B . . s

er1ng at - oply one hlstocomphtlbllltv locus, 1t was found that an..

0bv1ously, the approach of hlstogenetlc study in mice cannot f-"




2

i
| o

seemed unllkelv that histocompatlbllit\ phenotypes'and genotvpes

e

#. as it had heen in mice. Despité alr

“could ever be analvzed in‘

‘OF,

f_ the practlcal llmltathﬂS the#NHC in human is better studled than

Y

that of any other mammallan spet1es; except the mouse, to—date

P F

a)_ The LA ‘and’ ”%OUR"' _“’JL BV 4

T IR

1

The hlstory began in the early 1950 s w1th the flndlng of a

French scientist, Jean Dausset (34# that serum from patlents who ‘f;'_

°.

had been mé&ti transfused contalned antibodl%s capablt of cau51ng /

clumplng of leukocytes, 1ndependently of . erythrocyte antlgens, ﬁrom

: T o
“some unrelated ﬁnd1v1duals'but not from the serum donor. It thus
. appeared that blood trans%usion had stlmulated the r iw-c  an of
these leukoagglutlnatlng antlbodies in those patients ey long

accordlng to the agglutlnatlon patterns into groups. Onevgroup

-afterwards, it was discovered that such antlbodles %ould also be

produced 1n women follow1ng pregnanCy (132, %85), against antigensd

e !

present on leukocvﬁes of the husbands The firstAleukocﬁte antigen” .

¢

wasfnamed‘bv Dausset 1n 1958 (35) after'the initials of the firstg

-tbree subJecgs in: whom the antlgen was 1dent1f1ed———ant1gen WAC

(or-%ac) Then ln 1959 yan‘Rood described two;new leukocyte'antigens B

(186) and 3 (187)" : S

- -

/

The flrst leukocyte group system was descrlbed bv v.an Kood in
. W
. o ';_’ . . ) . .
1967 (182) - In ‘his’ studv, “a large panel of multlpatOUS sera were

vtested agalnst a- large panel of leukocvtes from unrelated 1nd1v1duals.

PR - el

hlth the help of a computer analy51s he was able to group sera'
o : >,

“

\3 sera) gave agglutlnatlon patterns whlch were ngnlf1CdntIV similar,

though not 1dentrcal to part of the panel CLllS Another group R ‘th



. S R
S X
(S'Séra) %lso gave a Nreactlon pattern against- panel

o f .
cells in a hlghly 51m11ar fashion but w1th a contrastlng distrib—

ution to the first group U51ng these “two groups of sera, the

Dutch populatlon could be shown to carry either group of antlgens

on thelr leukoeytes, or to carry botht By famlly segregation study,
the genes responsible~for the'expresS1ons of these two groups of

~antigens were found -to be inherited as Slmple Mendelian autosomal
'nco—domlnant allelesﬁ Since 3 antlgens had already been deScribed ~

'MAC 2, “and - 3 van Robd named these two groups of antlgens ‘the
) L

‘"4" system- one aa and the other 4b.
Two. years later, Rose Payne and her assoc1ates ln Los Angeles,
'vdeseribed another new leukocyte system (133) which, at that time,.

v
con51sted of two allellc antigens LA 1 and LA 2 (LA for Los Angeles)

HThis LA system, w1th the third antigen found in 1966 (LAS), was - } B

'.i

thought ‘to differ from van Rood s 4a’- 4b svstem (15)

¢ -

as. supported by a Single family study in which the antigens of the.

‘two systems ) segregated in’ an 1nde¥endent fashion.
\

With additional de3criptiens\of other new antlgens and w1th
v . v e,
different de51gnat10ns made by various workers, the whole field

'appeared extremely confused and complicated Then, in anrlnter-
natlonal workshop held in Lelden, Dausset- (37) proposed a unifying

—system calfed Hu—l (for Human —1; as compared to Mouse H~2 system);

Ten defined leukocytevantigenS'were described characterized by a-

very high frequency of p051t1ve and negative associations w1th onek

"another suggesting that these antigens might be components of a - E

L. 14



B . ; 1

complex 1mmunogenetic systemt Thls was<supported by the. results of_

s

'another workshap, 2 years later‘ whlch showed that most of tho'

,,chromosomal region, and that antigens of ‘the LA series of Pavne

leukocyte antigens were determlnéd by closely llnkec genes at one-

- ’

”FOUR” series of van Rood mlght be determlned bv gches,,t_

.

two different sites withln this chromOSomal reglon (95) .khlS was

'use=the'dQSignationfaL—Aa, for any HE-A antigens.

‘-‘Eatlon studles uslng the complement depeﬁdent cvtot0\1c1tv test

v

later confirmed (1) The Hu—l system was changed go HL A (for

human leukocvte, group \) locus or reéﬁon, the LA and ”FOUR” svstem )

‘o

were called LA and "FOUR”'serles, or the-flrst and second-sublocus‘

T /

VAR ‘“
-of”the'HL—A; and the! anmfgens/were indicated by a. numbe% followlng

the ;symbolfof.che_syscem R Thus, HL Al HL-A2 andeI—A3 belonged

lbtolthe.LAWSefies, and HL-A5, HL—A? and HL-A8. belonged to the "FOUR"

" seriess and so ‘on. 'Io av01d,confps1on; 1t,was agneec»not-ao.

o

. 3
® =

f_B)- The’ AT .
The exlstence of a thlrd lOCus 1n the HL A reglon was sugtexted

4

bv Sandberg 1n 1970 (145) based or absorptlon and famlli s;gre—:;‘

Ey

~ 9 ' : . e

Thls xas later conflrmed and de51gnated AJ locus accordlne to. thc

- . . e

|

'orlglnal descrlptlon of the serum named after the homqn \} (i57)

-

The gene products of- these thret ClOHel\ anktd Hh—\ 1OCL are'{
: S ; o, - . .
eipressed.on-most tlssues-and cell&ﬁﬂﬁcludlne ]\mphocvtes. They

\ :
. S

'tan be detected b\ two serologlcal technlquts - lenkoagglqtination"

N

“and lymphocvtotox1c1ty?\‘For the'sakeuof_convenience,_Bach.used

"

the term ' serologlcall\ detectablt o? S-Dﬁ"(6>ad9€§rmin¢hté‘

v15
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f'.interchangeably with these antlgens ‘to distinguish them from )

:'11 Q‘

) cytes but not readlly detectable by these serologlcal methods, -

"though they ‘can be deflned by another laboratory technlque called o 7;

C <)

(é ]
‘mlxed lymphocyte culture test (MLC) These latter determlnants

f-,have 1ymphocyte actlvatlng property in MLC \

g observed (5 9) The cell PIOliferatlon ‘can be assayed by dlrect">°“';

..or unldlfectlonal MLC (UMLC) test. ThlS is done by treatlng the~ :

>

1nhib1ts cell prollferatlon without 1nterferr1ng w1th the stimul—‘.

bhave been called MLC gene products, lymphocyte actlvatlng determin—“‘
‘Aants (LAD or Lad) (56) or simply 1ymph0cyte—def1ned (L D ) factors.:-l""

_;The S. D. - L D. terminology has been w1dely used though it now

f}“\

-

P

be detected Serologlcally and the so called S D determlnants may
K i . . a

—€) The MLC locus ’ B T d S y' Lo

e

. When lymphocytes from two genetlcally non—fdentlcal 1nd1v1dualsf

are» cultured together 1n v1tro, a prollferatlve response 1s

enumeration of blast01d transformed cells, or by meas“r;ng th‘i,,ﬂ~
’. . ,'On.‘ C

incorporatlon of radloactlve thymldlne. The response of each 1ympho-.‘

cyte populatlon cen be studled separately by d01ng the one—way
stxmulating ;ell populatlon w1th 1rradiation or mltemycln C Mhich

atlng capac1ty.i_vfi

The cells that respond In MLC are ma;nly T—cells (thymus derlved)

[ -

though some B— ells CBone marrow derlved) are also capable of respond—

.

1ng (3) Contrany—to previous bellefin a T—cell stlmulator,_recent 2“ ‘.

I“,» ) I

'seems 1nappropr1%§e in v1ew of the fact that these Lad s can now o DL
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studies indicate that B—cells are the stimulating cells in NLC -

‘v

In mice, H-2 incompatibility at’ the K end is sufficient for. .o o

o . v - . o

MLC stimulation (143) Sometimes, this can also be produced by the
' . e -
D end difference (96) In,addition a nonaH—Z linked locus (the M .&H{T

locus) can also provoke a MLC response“(SS) In Man, HL*A identical “”:

i
sibling pairs are usually’non—stimulatory in MLC whereas unrelated
individuals and HL—A non—identical siblings are., Ihis led to the

initial belief that MLC interaction was governed by the same loc1

-as' those determining HL—A antigens (2) However,-cells from S

°

o

HLFA idtntical unrelated indiv1duals do stimulate each other 1n MLC

(112) and recentlv cells from some HL -A identical 31bling pairs,ﬁQ“_;_@lqigt.

A'u have also been shown to cause reciprocal stimulation (197)

R : .
. . . callel

Futther, MLC experiments in families w1th recombination between }fi}u yf_'*:"
the first and second HL-A 1001 haVe shown that sibling Pairs who SR AN

e

because of recombination were only incompatible for one first

A .
b’ v . .0"'

71'series HL —A antigen, did not stimulate each other in MLC whereas

-one second series incOmpatibility led to stimulation QSl 198)

~. ""w :‘

These findings suggest that MLC inceraction 1s caused by dlSparltV»i’v

L at another locus (or group of loci) separate from but closely linked : f“~3355
to the second locus of the HL-A (48 198) The gene products of this -

locus are expressed on. the lymphocyte surface bdt not readilv -

detectable by conventional serological means.ijﬂﬂt ;f _ :;a*
o HOWever, it is, now p0351ble to type for some of the WLC gene

. ?" . B ‘r,- - -a




B

'z;i.prdducts in 3nrelated indiviéuals using the so called MLC homo—”
gous cells“f@om individuals who inherit an identical MLC gene ’
‘.“from each parent (49 112 178) Such individuals will not stjmulate

*;aeither of their parents, nor W111 they stimulate other unrelated

vltf-persons carrying the same MLC gene, in one way ?ﬂﬁ tests.'°In easing

o

o numbers of MLC homozygous cells are being identified and ,L‘, ',i "

0551ble iq the near future.,“;j f'=_7gl Ai_‘-§~

Recen» findings suggest that there might be another\MLbilocus f‘
in the region of the HL—A respon31ble fq; weak stimulation. 'Thisw
' minor" MLC locus, i{ 1t exists, is close to the first HL—A locus B

d) Present v1ew of the human MHC and nomenclature.'.’
B - - o ‘ N -o‘ " . .‘ N
It is now, known that the human MHC is located on chromosome i

o

6 (98) Within ‘or Iinked to this chromosomal segmént arei:'x'

. ..

f&several other loc1, one of whlch the Gb locus (161) controls the

o

4

‘serum level °f glycine - rlch B—glycoprotein (GBG) which is part ff' o

v

Thof the human comphﬁment system.v Recombinatlon studies suggest that

©

k;~this lotus is llnked clqser to the second than the first HL—A locus.'

"';Since the S region,of the H—Z 1n m*ce is also 1nvolved in the control'

? -

\of the complemen@ system (40), the localizatlon of this Gb locus
withln the HL—A further suggests homology 1n genetlc organization

v

/ of the mouse and human magor histocompatibillty system (Appendi# C)

g

e T
After the 1975 international histocompatlbility workshop, new -

B

kﬁhi%é:; very 11ke1y that@typing of these MLC gene products will be«ﬂf_f
P .

s
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-,terminology was. adopted by the WHO Committee on 1eukocyte nomen—

'clature ' The MHC in human is now called HLA gor Human Leukocyte R

Antigen (the hyphen was dropped) The four 1oci are now referred
o -
zto as locus A (previously first, or LA), B (previously second

-~

o or ;"FOUR"), c (preV1ously third or AJ3 and D (previously LD,

or MLC) The antigens of these 1oci ‘atre designated HLA— 4B,”

" nD followed by a number if such antlgens have an 1nternationally

»

’fjaccepted spec1chity Following the prevxous practice, anTlgens
‘ffwith provisional speclficity are identifled by a number preceded

‘ by the letter W (for Workshop), the W will be dropped when the

v.’]spec1f1city 1s approved by the committee , . -
t e ) | . ‘b l‘,
: A complete 1ist of these loci and antlgens are presented in K

o,

’ Appendlx D. ~;“-' s

s s . ! ’. s

"e) ,Relevance of the MHC in transplan@ation t

Agaﬁt from the ABO blOod group system\KZA 62) the HLA (A & B) e

' was considered to be ‘the" only maJor transplantatlon antigenlc' :
K o- ,. -
‘i'ﬁsystem in. human. EV1dence in support of this notlon ‘had been.'

-

dobtained by-severalrgroups of investigators n kldney transplant—

‘ation‘and skin graftlng experlments in genetlcally related _ B o
,Vindividuals (7 26 .99, 188) ' However, in unrelated 1nd1v1duali e n
.*n; signlflcant correlatlon could be establlshed between the number f_ .
lof HLA (A & B) antigens,'compatlble between donor ‘and reclplent

‘vand the skin graft suriv1a1 tlme (26 188) 031milar flndings have

also been(obtained in cllnlcal transplantatlon in North Amerlca

g-.';,.. . g ,o




' . o

(11, 99, 116), but not in Europe‘(38. 57, 126). This lack of

. .

"correlation between HLA (A & B) compatibility and ‘graft results in

'siblings, suégests that another locus, closely linked to HLN>(A &

L] .
unrelated individuals, in contrast to the good correlation in

2

-~ B) may be more relevant to transplantation than -HLA (A & B) In

siblings, ‘HLA (& & B)‘compatibility might, unknoWingly; also. match

o,

".for this'loéus ~h¢hcé prolonging graft'surVival while in gnrelated

situations, matching for this locus in most 1nstances could not
L . :

-be'achieved despite compatibility for HLA (A & B). In favour of

<

this locus being HLA—D is the accumulating evidence that suggests

°

an- association between the degree of MLC stimulation or MLC (HLA [ip

'compatibility and graft outcome (30,"57 79, 167, 184'~18q) - It

' linkage becween these loci and at the present ‘one of thelmajor-

thus appears that ghe good graft results obtafned in HLA (A & B)°

identical sibling may be due to- HLA—D 1dent1ty because of the close

°

,efforts'that manyltransplantation Centres are making is to make

. . : .

'itjpossible_to:tjne‘for these'HLAepvantigens in'unrelated-in—.t "
di;iduals.a_h T . -
'“f) 'Tissue t?bihgltedhniques :»t | . o ”B
Aéﬁmentionedbearlier, HLA‘antigens of“the A ‘B and ol loc1 are

{

detected se*ologicallv. The pr1nc1ples of the two most w1de1v e

R4 .

i used.techniqués;‘1eukoagglut1nati9n and 1ymphocyt@tQ§1c1ty wereﬂ

o 3 . R : - ) - >

originated by Gorer for H—2'serologic,study (68, 69). ' Leuko-

ta

o

agglutination was used almost exClusively-by'earlier workers;

20
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lymphocytotoxicity was adopted :later (162). Both techniques have

.

. been miniaturized and'modified (121, 166) Other not: as widely used

techniques include platelet complement fixation of Shulman (153),
mixed agglutination of'Milgrom (117),fimmune adherence of~Melie§

(111), etc. . S R

\

Determination of the HLA—D antigens of a defined specificity

is still in the;early stage of development. The most,reliable

.method for this purpose at present is by doing MLC ‘tests using

HLA~D homozygous cells Six workshop specificities have sd far

o

, been idéntified (Appendix D) though many . more are being character—

. ized. W1th the present speedaof development, it is expected to have

nearly all 'spec1fic1ties deflned~1n the very near future._
: v
. ¢

The technique of antibody—lnduced cell—medlated cytotox1city’

'has beep used in the study of allosensitizatlon in human, follow1ng\

'pregnancy (43, 109, 173) or after bloodftransfusion (81,:101).

"Cbmpared with lymphocytotoxicity, this-techniquetappears to be more ™

,’sensitive and capable of detecting antibody speq;f1c1t1es that the
. i £

-former fails to detect- (81 173), thus raising the possibility for

3

this technique tg detect non—HLA (A & B) antlgens
The main task of thlS study was’ to explore further the ‘Hature of
_theSe non—HLA‘(A & B) specificitieS}- This will-be presented in,~"

.,Chapter IIT. As.itfthnS out, this teChniqug 1s capable of
N ‘ :
‘detecting HLA-D spec1f1c1t1es which other serological techniques

-cannot'detecta Theveffector cells are cruc1al.1n-d01ng all these.




studics and some 1nterestin& data an activity of effector cells

L4

* ~from different individuals will be presented Ln the next chapter.

ation, a highly controversial qdbject,'will be diqcusaed in

© .

Chapter IV, Some %peculations and clinical applicatlons will be,
..made. in Chapter V-; R ey '

By

‘ « The significance of this type of antibody in the field of transplant-

22



.
»

dater TI,. The Effeq;;or Cells Activity (ECA) 1 Antibody Mediated

Cell Dependent Immune Lympholysis

r,u

A. Introduction T S EEE

g s
[, e

Even though.the first description in the antibody-induted cellh

\

,mediated cytotoxicity has been made no less than 10 years ago A

-

(122), there ia still consﬁderable debate on,the specific types of

) cells involved in the lytic process Various authors have s

it

independently shown’, in different animal‘models‘of thfs/system‘

that T~cells are not involved (14 806 105 176) but there have

-

been various conclusions as to whicﬁ\class of non-T lymphocytes,
or. macrophages, are principally involved as effector cells
One problem inherent in this test system is that different

investigators uge different models. Therefore, it is not sur-

prising that they reach different conclusions. In this chapter,

J \

~ the author intends to show, using two dlfferent antibody - target

03 . L]

systems, that different types of cells are required to lyse these B

o antibody sen51t12ed targets in human. - In addition evidence will-'

be presented that JAn normal indiv1duals there is.a di&ference in

.

~the. activity of their lymphoid cells to lyse antibody coatéd target

lymphocytes, suggestlng that sex. hormones may have some influence

on ‘the effectogfcell activ1ty (ECA) in this particular arget.systemf

TE
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~

B

B. Literature review . - .. '/}”/ ' P
‘, mw B

@

activity against the antibody coated chang-cells. Secondlx, they“

v

. 1.‘ Evidehce that T-cells are not gl!!&ffector cells fn anti-

body-induced cell~mediated cytotoxicity

-t

With the ?xception of. Fakhri‘and Hobbs who cIaimed that T—

lymphocytes are the killer cells in thedir model of rat Versus

mouse plasmacytoma tumor (SQ),.it is generally agreed that T—cella
‘- .

v are not inv01Ved in this system. S o

Using his Chang cell target system with rat anti—chang serum,

(«

B3

unsensitized at's’ thoracic duct lymph. did net. have any cytotoxic

‘ MacLennan andzhis associates (80) have sbown firs at cells~from

-

sho&edvchronic drainage,of cells fromlthe"thoracic;duct depleted

4

ratvspleenS‘of cells that were fesponsive mitotically to PHA! -

.‘Finallyj the-renaining cells -in the depleted spleen were sho&n to

-

‘have enhanced cytotoxie activity against ‘the antibody—sensitized

target. Taken together, this argues strongly agains t'T—cells being>

the killer cells in this antibody—induced cell—mediated system.
In a later experiment (105), ‘rats were either thymectomized

'sublethally irradadiaf%d or. subjected to both these procedures.;

All of- these manipulatio“s progressively impaired the mitogenic
response of splenic 1ymphocytes to PHA, yet/their cytotox1c

I

capacity remained intact. It was concluded that effector cells'
are independent of the thymic influence

Since they did not find macrophages to be cytotoxic in

their system, effector cells were- thought to be a subpopulation

\

24



o antiserum against burre erythrocytes with &killer celln frqm CBA

¥

) o v N ¢ ’ v , [}

+* ) T W

evof B-cella distinct ﬁrom cntibody producing cella ‘which they

callad cytotoxic "E" cells (104). . . .

° 0 ' t,
S&miler conclusiona have*been reached by van Boxel and his

¥

'vassociates in their study in mice (176). They used gulnea pig 2

. .

miée which had been thymeetomized lethally i%radiated and re—

cqnstituted with syngeneic baha marrow cella. In other experimentn,

spleen cells from BALS/c.mice were treated with anti 9 end Gomple~- -

[

v I
ment to eliminate T-cells before being used ‘in £he cytotoxic assay.

The results in both sets of experiments were.not different from

o

their controls. JIn fact, spleen cells from thymus deprived animals

_were more effective than those from untreated mice. To investigate ‘

[ v, ©

the role of B—cells in thejr test system, they.treated spleen

14

- cells with anti—llght chain antibody withoor without complement, in

both cases there was &iminished cytotoxic effect No firm &8n-

o4

clusion was drawn but it was. suggested that.either B—cells or a -

[

subpopulation of B—cells were the effector cells.

8

Evidence against T—cells as the effecteé‘cell population was

£ 1

blood 1ymphocyte preparations from several groups of immuno—'

el

deficient patlents as effector cells in thelr test system in which

K}

‘anti- HLA antibody was’ used agqinst°human 1eukocyte target. In,' ’E

’ ‘these human sgudies the same conclusion was reached Speciflcally,

”peripheral blood lymphocytes %f’seyeral‘patients with Wiskott—

Aldrich syndrome and several cancer patiengs (judged to have'“

4

P

obtained by Blaese and his assdtiates (14),.who compared peripheralp~”'
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defic1ept T—cell function because of thelr 1mpa1red l mphocytlc

respoﬁse tolallogeneicstimulatlon *in MLC’ to spec1f1e antigehs or 7:#.ﬂf;tﬂbh
fto hon—spec1fic mkgogenie stioulatlon) had novmal ef ctorycell :'E\;
'}activ1tv.f The thlrd éroup of patlehtsvwas most 1htervsting | ff*lh-“"

These were patients with 1ntestinal telang1ect351a who were chronl—“'

b - ° -

cally depleted of rec1rculating small 1ympho¢ytes thrqugh leakage

into their bowel Their perlpheral blood lvmphocyte.

te

-had ehhanced“,g

4klller cell actbvlty but at the same tlme they were

everly impaired K
/ ) .-

S : .
in thelr blastogenic response to all three stlmull_Just mentloned

Further.more; lymphocytes from their chylous pleura' fluld C\hlblted:

'exactly the opp051te phenomenon.— thev had 1mpalre3 effector cell

':act1v1ty wlth emhancement in thelr prollferatlve re ponse; A\f0urth',‘."
'group of patients with hypogammaglobulinemla had clearly dlmlnlshed .

‘cytotox1c capac1gy,as a group.» However .there;was no good correl—‘

.atlon of the«number of” 1mmunoglobu11n bearing cells %iﬁhftheir R

P T

'”extotox1c capaclty VeVLrtheless 1t wAs_eoncluded that the effettdf‘

‘chlg belonged to a subpopulatlon of B= cells ox anjthe{-class'of“;

,non f lvmphocytes . f"“"-. f; ’, . iﬁ e -,’ :-; }j; fg'»iu'

. 3 el - -
ﬁ B; FVLdenCe agalnst meunoglobulln bearlng c&lls as offector -

. ; B /_ . -

ol L

cells in antlbodv 1nduced cell—medlat d cytonox1cltv'

~

In addltlon to twe stud;es;ilted;above, EQ{&?“““ (138)'3150 R
‘-made the samt c&ncluqlon thiat Qells werefthe.c§totoxie eEfector, LA

lls in a heterologous sVstem emplovlng human oftector lympﬁocytes,;f
. sl

cnlcken ervthrocyte (CRBC} targg'° qnd<rabbit anti—CRﬁC serum‘ "By . :



.f pa351ng normal human lymphocytes onto ‘a glass~bead qolumn a

1ieffector The B~cells were removed by pa531ng the lymphocyte sus—

A:pensions onto a nylon wool column 1nstead. Desplte the depletlon of

e

precoated w1th human IgG and rabblt ant; human Ig, the B—cells.

1&’ .
:7hmoved*‘at ‘the same tine,’ cytotox1c1ty was markedly reduced

~lThls was taken as ev1dence that Ig—bearlng cells were cytotox1c'

U51ng a dlfferent method ‘to. deplete Ig—bearlng cellsi Wisloff

: and Froland (195) came . to an_ exactly opp031té conclu51on 1n the

4

.'same test model of. CRBC + rabblt ant1 CRBC and human lymphocyte

a
0

B—cells as judged By 1mmunofluorescent sta1n1ng,_cytotox1city was -

enhanced.- Slmllarly, several hypogammaglobullnemlc patients lacklng
=3 i
; . v o
B—cells had 1ntact effector function '
‘ ﬁ c& : f) R : . : .
o It is pos51ble that the Ig antl—Ig column in the former study
-

v 3(138) removed not onlyfthe Ig—bearlng cells but alsooother Fc

g

'.receptor—bearing cells respon51ble for antlbody—induced kllllng,
vtaccounting for the dlscrepancy in- their results ' Thus, 1t appeared
f.that B-cells were not involved in thlsosystem 1n human . In eupport-
‘of this: notlon is a study done by Greenberg 1n mlce (72) which ShOWEd
‘ ithat this antibody dependent effector was ; nelther an Ig~bearing cell
.,,nor a T—cell.‘ He"called'it a ;ll"'cell. In a later study (73), o

;thls cell was further deflned by.its cell 31ze, morphology and’ adher—-

- -

_ing property as belonglng to:the ‘monocyte serles

F1nally,~1n a heterologous system using chicken lymeQid

A

.‘f;J#;l;e



L4

effector cells, bursectomv, whdle svverelv depleting Iglevels 1n:

Ot RN S e .

the chicken, failed to’ abate the effector cell function (21) S

L %a

...Therefore, it 1is safe toaconclude-that B—cells'are not involved
sy R
vin this antibody dependent C)totoxic process 1“1’-'$h*"7"

A -,

3. ,Evigence that there may be more than one population of -
Ve : ' oo . S .

effector cells.’A'gL

At'thl"point, it should be pdlnted out that in manv of the.

n
{

~studies done, the phagocytic cells had been intentlonallv left ‘out - -

LR a

vto ellminate tRe role of phagocyt051s as an effector mechanlsm.bé,;‘

~,Phagocytosis . can play a role, albeit minor, as Shpwn bv Perlmann

"u (137)J» Holm had also shown using human AB erythrocytes and human 3

a .

;anti— sera ‘that monocytes and granulocytes killed these ant1bodv— B
| , ; Se S
&f‘ sensitized erythrocytes mainlv by phagocytosls, whlle 1vmphocvtes
W N ‘
kff;‘ had. 1o effect (83) Thesé phagocytlc cells can also klll bv a’

a .
©

process 1ndependent of phagocvt051soand the pres;ncL of- these

I
‘a

.cells 1n lvmphocyte preparatlons can often %peed up ‘the 1n1t1al

V.
- El

. . . S e T . E

v rate of lvsls (137 192). - .'”;‘.:I‘ o R

-0 - L - Lot “; Ny

;Ly That there .are more than one effector cell populatlon ln.,
m-1 this antibody dependent-cytotoxic system was clearl\ documented
.“by~Gelfand (60);whose‘expcrlmental’modelxwas CBBEv‘Vatht anti—_,
; CRBC and cells from dlffcrent Jvmp101d organs of’ 1ahbit as |

< . .

effector.‘ When the spleen cells werevused,rthoro was'an initiel

':rapid’phasevof”lMS1s, followed hv a more gradunl phase'. This‘”

. . . e
rapld.phase act1v1tv dlsappcarod whcn the sple@n colls werc culturcd

&
.
e
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f P R . -
‘for 4 hours prior to adding the target and it was absent from the
- : .

lympb node cells and thymus cells . It appeared that there are at -

;'1eai; two populatlons of effector cells in. the spleen Addition‘ L
.of’ phagocytic cells from the perltoneal cav1ty to the lymph node

-mcells produced the two—phased pattern of- the spleen cells Sp
o macrophages (and presumably granulocytes) and lymphocytes both

a

hplayed a role 1n hls particular test model. Similar COHClUSlOﬂS

‘1had been reached by another group of investlgatbrs 1n mlce, u51ng
. EL—4 leukemic cells as target (200) S
h In these studles, as well as others, macrophages could“clearly

i klll target cells in the presence of speciflc antlbody/ However,

‘in other studles, macrophages could not kill (43 104 123 319 3

;It appears llkely (l) that different types of effector cells may be ”f

required to 1yse different targets, (2) that cells of the monocyte—'.'

o,

:'macropﬁage system or the adherent cells are cap' f:lysingf;';ch

-iantlbody—coated erythr01d cells aﬂd this can be acc mpllshed through :

*

ta process 1ndependent of erythrophaégkyt051s (12), (3) that these‘

°

5dadherent“cells mey not be capable of lysing non-erythroid target
' lcells although there are reports that suggest the contrary (41

'h200), and (4) that the non—T 1ymphocytes are’ requ1red for the

°

lysis of these non—erythr01d targets Whether or not - these non-

'T—cells are also capable of lysing antlbody coated erythrocytes

remains unclear.~ T o

B
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c. Materials and.Methods

Experimental models.‘ o d o 7:.'qv: "‘uﬂ

&

ye

. cytic, are used in this study.:-e ;v‘ﬂj rj;-_k,k ;{ ﬂ a.{ .

.

.:‘,:'. Two different human target systems, IYmnhothic:and.erytHEOQdgf: .

.

o

) The lymphocyte target system. Women after 3 to a
bregnancies-

ﬁ‘L antibodies.v

usually develop ABCIL antibody in addition to other Qf

.°

Thus,’sera from multiparous women are a good squrce

of antibody against their husbands peripheral blood lymphocytes

‘. ‘ o . <

' as target cells. It is, therefore, very convenient to ‘use this

,-»,,__

wiﬁe—ve—husband model in this study

PRI
<

‘h;k,‘ Antiserum. In these experiments except for data in’ Table 3

serum from ‘one multiparous woman (HLOC) was used., HLA profiles

of this woman "and her husband are A2 A3’.B14 Bw35“and A3 All 't_

. : A —
B7 B12 respectively.» In this serum, complement—dependent cyto—' ;

@

. was much more widespread and was. clearly not - restricted to the'A

-

Ctoxic antibody was directed against BlZ“ whereas ABCIL act1v1tyt"

<

c e

HLA annigens of the husband either directly or by HLA eross- g

‘“-reactivity as defined by Mittal and Terasakl (120) : However

‘

: the major ABCIL activ1ty may also be directed against BlZ (see

results in Chapter III)

a -

s

i Target cells., In most experiments,'peripheral"blood'lymphoeytes

: from one ind1v1dual (JHAY) w:th HLA—All A32,. ye,‘and BWBS were

e

used w1th HLOC serum » Thls particular target has.prev1ously been

o ¢

shown to be,equally susceptlble to‘lympholys1s 1n,the.presence oﬁ,

o

Ly o B . &

T e



“&HLOC serum as the husband's lymphocytes.,f$~y;} Ev>? Yol 5fﬁg__:{

(Y e e o w o R

b) The erythrocyte target system. Human group A or B

':.arythrocytes,are sueceptible to lysis in the ABCIL system in the R

:1presence of the gommercially,available human (ﬁyland, Costa Mesa,_@fnn‘

~

'ﬁ w:Calif ) or rabhit anti-A or Anti—B antiserum (Ortho Diagnostic, ,1*"'"n

°‘. 2

'ﬁDon Mills, Ont ) Although the agglutinatingaactivity of these

ﬂantisera from different batches is approximately equal the ABQIh_“"

”activity against RBC varied from batch to batch However, it‘masa.fvj

‘found that l lQ dilution was satisfactory for different batches.
'»oZQA The effector cells.»I;T %’~-.‘k’;[; -a.ﬁw‘;‘;ff,: ‘5'/d:$

.OV-~

"'ﬁr A total of 52 presumably normal individuals were used in the

".ffhaiﬂ:

e : ._.‘v...‘:,:l R

'lymphocyte target system. Of these, 9 were pediatric patients

:seen for dental caries, epilepsy, congenital heart disease or . :”_'“

a

. inguinal hernia,.with no- obvious infections or” hematological

L e

n'fdisordersr~ Their ages ranged from 11 months to 12 years._ Ihenty—o

t\

-.;seven were laboratory personne13 doctors or nurses, all allegedly

lﬂin good heﬁlth with ages ranging from 16 to 63 thally, 16 senlor

< )

citizens in two nursing homes volunteered in the participation of

R

this—study Their age ranged from 67 to 92 <A few had dlabepesv*ﬁ

I' mellitus but noné had any infectlon at the time of study.m'In.the3"

,erythrogytic system, nly-the 27 normal hospital persbnnel mentionéd.g'.

Yabove were involved_in the 1n1tial study, 14 of these were males (aged
¢

loj— 48), and the other 13 were females (aged 21 - &9)



R 'solution and layered on 2.5 ml of Ficoll~isopaque (

; %vlinnlo x 75 ~mm glass tubesr

il o T2 %O N
A w
8. > .
- : .
Y .

' l_3.j Preparation of the effector andftarget celﬂs. B
R C A

'(17y ”?erfphé

R

This was modified from the method used: by Boy’

eral blood’was collected into 7 to 10 ml heparinized tubes whfbh

cl'

were centrifuged to separate the celIs from plasma About 1 ml»pf

balanced salt @’h

\ LN

bp;,gn;;i.o77)ﬂ-fg

.fvthe buffy coat was resuspended with 1 ml of Hanks

These were then centrlfuged:at“lSOO'rbm‘ _3“7{

ffrom-ZO min.o The 1ymphocyte layer at the junction was then trans—7"m3‘“

N 'ferred to. ‘a’ plastic tube, washed,oand excess ethhrocytes lvsed ' f R

‘with distilled water After one more wash the 1ymphocytes,wereyf

finally resuspended in medium 199 with lO/ ﬁetal c#lflserum‘(FCS).

This method regularly gagé,a lymphocyte y#eld of about 80/ with 15 -

'”20 large mononuclear cells and less than 5/ polymorphonuclear cells,

and a, viability of greater than 98/ The effector cellsvvere ad— tJ%.:H

kY

justed to 2 x 10 /ml Ten million target cells in 0 1 of medium
LR - T

' ",199 with 10/ FCS were labelled with 50 to 1ao boei

§'54 Cr as

' ‘soaium chromate (Amersham, Toronto, Ont) washed four times and '

N |
' ‘finally resuspended in 5 ml of medium 199 w1th lO/ FCS

2

't

- Aor preparatlon of the erythrocyte target

<

O l ml of hepar— -i';,.fa

I"'M,'

L 2
Py

iniged blood from an A 'or B

ﬁtw1ce ‘and then§made into an

ind1v1dual was washed in medium 190
erythrocyte suspen51on of roughly 700 —f

: One tenth of 1 ml of thng

-, 500 %10 /ml in mediuk 199 with 10% FCs.

. r;" (L)

. was similarly labelled amd washed as above and finally resuspended

o

"in medium’ 199 w1th 10/ FCs. at«ﬁ*x 10° /ml L,

. e



c e

:_ suspensions for‘both systems.

e

- (unless otherwise stated) for the lymphocyte target system

‘: 5/ COZ atmosphere for 3 to.4'hours,,then 2 ml of cold Hank<

N from the cell pellets after centrifuging at 4 C at 1500: rpn

, in both ABCIL systems. ;'--e' '_:":p ' v:: J

. :fﬂ To each 10 x 75 ‘m glass tube, 0.5 ml of ‘various effect

Iy
>

'fgéaf Procedure for comparison of effector cell actlvity

(ECA) - '™

In all experiments that ECA was being compared the twi ABCIL

systems were carried out concurrently using identical effec_or cell

v
. PR
S B . o
\) @

suspension, thus, making the effector to. target ratio of 20

tor- cell

e suspensions were . installed followed by O 025 ml of target ,elg e

1 .o ‘,' CLe

In the

erythrocyte target system, varying the effector to target cell ratlo

over the range of 40 ito lO l did not change SLgnificantly

,theh

.amount of 51 Cr release in the presence of specific antlserum; and '

the lO 1 ratio was- used in most experiments in thlS study
he.controls) After mising, the tubes were 1ncubated at 37
bala ced salt solution was added and tHe supernatants were S

3

_min.- Cr. release was . calculated from'

Flnally,

o\ 0 05- ml® of heat inactivated specific antiserum was added (FCS for

© C in

N 'a¢

for-f‘ﬂ'

eparated,";fo



o

dglass beads (51ze O 2 mm per bead) were placed in a plastlc straw

"_f“:f> d . | .
° n; ". “ K ’ . ‘
thl.qr feléaée.(%),h cpm/ln supe:£:tihtsipi;zaiinzell pellet X 100
'IAnd;ePéCific gl.ér'releaee'fgom:.‘ N ;
g l'lif-' %\m ’Wfi exggrimentalfSi Cr release;'
fSpeeiflc sl:Cr~release %)y = . ‘backgfound Sthr felease

o o o \ ' , 'max1m31751”cf release -

background 51 Cr release. -

9
o
a2

Maximal.51 Cr release from 1ymphocyte target by repeated freez—

v

ing and thawing 1n liquid nitrogen was about 70 to°80£.f Backgroundhy

b

_ release ‘in the presence of FCS was’ from 1 to 2/ per hour. For'.
.51 '

-

Cr labelled erythrocytes, background release was usually less f'°

°

than 1/ per hour and maxlmal release 90 - 98%.° Varlatlons betWeenl

dupllcates ‘seldom exceeded 3%. . .;, ‘ K .

-1wh1ch was plugged ‘at “one end w1th nylon cloth. Two mlllllltersn

e - . ) . -
E3 . . 2

o

5. Depletlon of the adherent cells.\l q.'d C .
: R :

In a number of experlments, FlcolI+1sopaque separated cell “bw_;"

'éuspen51ons were depleted of-adherent ells elther by allow1ng

/
RN

them to stlck to a plastlc culture dlsh as desorlbed below Tor by‘

o

2

o

—
v

of effector'cell susgenSLOns (5 —»lQAx lO cells/ml) were allowed

m>r

to stay in the glass bead fllled straws for 10 min. -Then‘the;cells

B

X 100 -

‘means of a glass bead column. Four to'S ml of flne gum acac1afcoated3

34



were eluted from' the column with excess of medium-l99'wdth 10% FCS,

"washed twice, and resuspended in medium 199 with 107 FCS

6. . Preparation of the adherent cells In some experiments,p--
'effector cell suspensions (5 - 10 x 106 cells/mlf were aﬁlowed to

stick to a plastic e’gsue culture dish .at 37° ¢ for 90 min. "The non—

&

'adherent cells were then carefully removed and the Petri dish was.

',carefully washed once with medium 199 with 10% FCS. nThe adherent

.cells were then recovered by gentle scraping Qith a rubber police—‘
~ o .
man,hwashed-once, and resuspended in medium l99_w1th 10% FCS.

7. Irradiation of the effector cells T .

°

In a few’ experiments the Flcoll—isopaque separated cells were

/

. ' /
subjected to irradiation from a 660 keV 137 Cesium source,'atpa Y

diStance of 15 cm from the source and anroutput of‘226‘rads/min.
Th%se irradiated cells were then washed once ‘and resuspended in

medium 199 with 107 FCS and used 1mmedlately.



,
3

Fe

D. Results B ‘ ",.' ‘ ,‘;.

1, Results showing variability of ECA among normal individuals,

'in the- lymphocyte ta rget system.

ﬁ;a) Comparison of ECA of 52 persons, lymphocytes each studied

)
4

‘bn'one occasion. ECA expressed as the. percentage of spec1fic

’1 Cr release from JHAY target cells in the présence of HLOC serum
B | .

and effecto) cells from 52 normal individuals (plotted in’ Fig *1)

-

appears to vary widely regardless of | sex or age. Upon statistical

analysis, however, significant differences do exist among them

(Table 1. Although there is no difference in ECA between males ]
and females in the age grbups under 12 and over 63 femalesoin the
age range of 16 to 49 have signiiicantly lower ECA than males in the’
sdme age range (p<0 Ol) Their ECA are also significantly lower th'an
those of females over 63 (p<0. 005) : On the other hand there‘is ho

significant difference between the ECA of males over 63 and of those

in- the age range 16 to 49. ECA of both of these groups, however,

is 51gni£icantly higher than that of males under 12 (p <0.05)- Finallv

el .

1nd1viduals over 63 have 51gnif1cantly higher ECA than those under 12

‘ o

:regardless of sex (p<O 005)

Comparison of ECA of, lvmphocytes of tvo indiv: duals

© . . .

studied g! different occa51ons.. ECA from two 1nd1v1duals was compared
on 20 separate occasions. u31ng HLQC serum against JHAY lymphocyte.

targets. The data from this comparatlve study ere shown 1n Table 2

.

and Figure Z, In all 20 experiments, cell A consistently produ;ed a

'y

36
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Flgure 1. Percentage of specific 51Cr release from JHAY target + :

.

HLOC serum 4s a measurement of ECA of 52 normal ind1v1duals, plotted
‘accordlng to* age and sex. Males, closed c1rc1es, females, open ‘
circles.. Data pooled from experiments done “on two_ separate occa51ons:
7w1th cells A and B engaged in both. _ECA of cell A remaln constant
( from 52.5 to 52 7.) whereas that of’ cell B fluctuated (. from 18 to
11 ). See discussion forlinformatlon on: Bl,'BZ, B3, C (Hgﬁ—éZ AWBO

"B8; B12), and'D (HLA-A2, All, B12, BW35). B
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'Tabie'i ECA in 52 normal individuals 5rouped nccording '.
N ' to agc and sex (fnom figure 1).
| Q;ﬁAtegGry'. . 'Sex ".' .ﬁ#¢‘. "’Numbcr’ ?‘ FCA )
' , Lo N S mean +-S.D.)

- v e S T
o | _:Combined Un&Er 12 ,'9'.":i'_'2054‘ifiq.9.
R ;jf CTLom 16 =49 __'*fz7f‘w T w2+161 -
< I " Over 63 - 16 . .39.2+13.5

4-. Male  Under 12 . 6. .. - 20L.4+10.6 .
s v 16 —h9 140 36,0 + 141

6. M over 63 .. & 39.9 +15.8
TR tseals 28T 34.0 £ 15,5

8 Female ~ " Under 12 3~  .18.6 +11.3

9 "o 16 - 49 i3T 0 1909 13,7

13_- " . over 63 . 8 . - 38.5%10.6°
car T foralt o240 - 26.2 +.15.1-

as meaéured by 7 spécific 51Cr release from JHAY target 6?1) + HLOC

serdh after 3 hours 1ncubat10n. p ~ values for l-vs..3,and 9 vs.- 10

<0.005, for 5 vs. 9 < 0.01, for 2 vs. 3 < '0:025, for 4 vs. 5,
u[‘. vs. 6 and 8 vs. 10_ < 0.05. B ) " L
E ',“A .. _
- |
- - -
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(All and B7) whereas cell A shares none, it is possible that HLOC

’:U-B, as target cells, were affected to about the same extent by HLOC

Q'teld_A con51stently caused more 5; ¢r release Erom all 5 targets -

o4l

' e ) .
s ‘ .
i
' higher/degree of target cell 1yéis than cell B (Table 2) : In~another
. ”experiment employing this/same target serum Eombinat .on with varying:
numbers‘of effectgr_cells from these two individuals, cell A still é
hicaused more i} Or.releaSe than cell B at‘a 30—fold lower<cell~d055ge- R

Since cell B shares two HL—A antigens with the husband of HLOG

‘;Serum might havg reacted with cell B as another target 1n this ABCIL

fsystem, thereby inhibiting cell B. to function as’ fully aq an ..

'effector cell as cell A. This appears unlikely because cell A and COlJ "fsi'lh

': serum despite the difference in number of HL-A antigens shared w1th

the husband ' Nevertheless, experiments were carried out employing

.these two effector cells against 5 additional target cells in the

presence of 3 other multiparous wonwn s sera. Comparlson was also

‘made between ECA of these 3 sen51tized women and cell A. Agaln,_gt

=

&

it

han cell B ‘Cell A a}so consistently caused morc >L (r releasczn“'

- . B . .

v;than cells{%%om the 3 women whose sera were used in the cwporiments‘ L

'd(Table 3)” ginally, in a preincubation study, JHAY target lympho- 5

’ .

Z”cvtes were' pretreated with HIOC serum at 70 e for 1‘hr._ chess

. L R

serum was then removed by'washing before effector cclls from

dlfferent 1ndividuals‘yere added,to the sens1tized tirtet.v”ECA R
- ) - % -4.: "’.
H‘poor effector calls remained‘low deSpite ‘the fact that,no"
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antiserum was present. Good effector cells,von the other hand

continued to exhibit high activity in the absence o{ antiserum

v v
. . . ~ . .

(Table 4) ; : I -

BN ~

2.7 Comparison “of. ECA against agtibody - sensitized lvmpho—_

O‘ v

{oytes and efythrocytes in normal individuals.v‘

'

In contrast to thi ;esults seen in l a. ,.ahove,51 Cr'release

ol

cells and rabbit antiserum, did not show any significant sex -

difference (Fig. 3 B), Moreover when 31

kY

Cr release by any 1nd1v1d—

SNy
.

ual 8 effector cells against these two targets are plotted together

'there was no correlation between ECA in these two systems (Fig 4),
. g e, -' v .
suggesting that different populations of cells may be quuirLd for; I Cel

',‘each type. of target.v_'v”-.. - : ‘ o . o

~

oo

E"j“‘ The role of adherent and non—adherent cells “in these two |

P~

'target systems.sti MR {' T T g,

FEN .
o *

ﬁy passing these cell suspensions onto the glass bead column T ;
jvabout one—third (20 =y 40/) of the original cell numbers wcrc remOVLd

'.Vand the small 1ymphocytes 1n the eluate became enrithcd to 95 ~ 98%. -
" These adherent cell—depleted lymphocyte suspens1ons sh0wcd conslstently

~-?reduced cytotoxicity to the antibodv coated ervthrotvte tarpot. whervAs ;

co

:these same lymphocyte enriched cell suspen31ons had enhanced cyto— '

'tox101ty aga1nst the—antlbody coated lymph01d target cclls. In -

‘ eontrast, the adherent cells recovered ﬁrom the. tlssue culture dlsh )

) e v - ,
were strongly cytotoxic in: the erythrocyte targeL system but only S



Table 4. Lomparison of ECA '8 of different individual% inlthe g le e

presence and abscence of antiserum (done ‘in parallel) ; ﬁ ‘HQ

2 , . , o "

. o . . o " . ' [ e

‘Serum present -. . . . Serum abscence ..

- : o Lo . . ' .-

21_.'2 ." “'- "‘./.' . 9-1. ’ '

o e 3c_" : r“."*i,.] ,i§0_8; o o fﬁl":24[6. .
A B 2N B S LI R
B e . ﬁ |
:Q T |

é‘ﬁeesuredfas % specifzp ‘ ICr release from JHAY target in ‘the- "ilrﬁ'x.r

. B . . -

. excess: HLOC serum reﬁbved by wthing e 3 - f f e PR

) R , a; L RE Dk N
"l o T & © ' R p

’»ZS‘Yeer pld'female;with HLA'profiléfAl Aw31= B8, BW&O. ~.j§'.

presence of ‘HLOC serum, or from sensitlsed JHAY target w1th o l"\;j

cells 2 3 and 4 same _as cells B, A and C in. Flgure l . ‘:.

. @
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’MFiéufe“3 Activitles of effeg&or calls (ECA) from 27 normal v

@1ndividuals,_measured as percent specific SlCr release from Ay
"{1ymphocyte and B, erythrocyte targets 1n the presence of spe~;
Fofelfic antibody and . expressed as mean - ¥ S, D “The dlfferenCL ln
;.1FCA by males\vs‘ females against the - lymphocvte target is s1g—.

"nlficant (p <. O Ol), whereas that against the erythroeyte-

_target is not . ’- *
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Figufe 4o Scattergram show1ng lack of correlation of ECA from
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inoonsistently cytotoxic in the l ‘ghocyte target system. These,

in lymphocyte preparations obtained By the Ficoll~isopaque separ-
.ation method. adherent cells which ar morphologically macrophages,.
L and nonadherent cells or lymphocytes.' The former are strongly

cytotoxic to antibody-coated erythrocyt s and the 1atter to

s antibody—coated 1ymphocytes.

The following experiments were then designed to investigate ,_ﬂ"

further the residual cytotoxicity of the adherent cells against o
a, . [ : !

' ! \. . e

the lymphocyte target, or of nonadherent cells against the erythrocyte" '

. .
.

target. This reduced residual cytotoxicity might be due- to actual

~

ECA of- the less active cell type or ‘to incomplete removaLrof the T
‘more active cell type in the 2 test systems

; Adherent cells ‘were exhaustively removed by repeated passage

adherent cell free, wenn.fhen used in both antibody coated taxget

' systems As indicated in Table 5, these nonadherent cells were  #

o

completely devoid of any cytotox1c act1v1ty agalnst the ant1body—

.

coated erythrocytes, although they were quite capable of, lvsing
) .
the antibody coated 1ymphocytes.a At the same t1me, the adherent' '

cells, recovered from tissue culture dlshes,'after careful removal

“of- the nonadherent cells, were only cytotox1c to the antlbody coated

eryghrocytes and not the antlbody coated lymphocvtes. These f1nd1ngs

a . <

Indicate that the re51dual cytotox1c effects of tho adherent cells"

;agalnst the lymphoeyte target and the nonadher&t,.'cells against the

©

“onto glass bead column, the final lymphocyte suspen51ons presumably -

“f‘ "
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Table 5. Comparison of activities of ficoll ieopaque separated
‘(9 . f;(F I ), adherent (Adh.?) and. non—adherent (Non adh )
cells from two" normal individuals (Fl ‘and F2) aga{nst
the antibody coated erythrocyte and lymphocvte targetst‘ ' "»>
’ at,different_effector ‘to target cell’ratlosa. |

*®  ."

'Effector to target cell ratios at effector cell numbers O 25‘
X 106, 0.5 x 106 and 1.0, X 106 are 5: 2, 10 2 and 20 2 reepec—
"tively for the- erythrocyte target system; and 5% 1, 10: 1 and EE Co

20 1 for the lvmphocyte target system o RN

- . . . . . N
o . . . . T

% 51Cr release at.0 cell pumber serves as ‘the background SI.Y

_release in each experiment.

\

Human'B'etythrocytes'+ Humaq ahti—Bfantiserum‘diluted 1:10,
'HLA(A&B)-‘ pr‘ot”iie_ =».A11,Aw32,31-2,3w35 + .anti HLA-B12.undilyted. . -

After incubation at 37 C in 5 % CQZ'atmosphere for 4 and 20 °

hours
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Y Cr relenscb

?argét$ ‘ ' Erythrocytecl _ "Lymphocypgd

Effector cells  F.I. Adh. ~Non-adh. _ F.. Adh.  Non-adh.

-2

£l ?t.é'HfS’?‘

R T T 2
C0.25 1% 26.1 - 35.00 ° 3.0° ‘_'25}
0.5 % 10° 2709 3s.2. 0 4.5 - 36,
1. X 10% 0 2609 - I Y3

42,3

B A NOC R S R
O
w

El at 20 hrs.® : | ‘ : :
a 5.5 - . -7 2200 - -

1 0.25 x’106»' © 62.7 68.1° '7.1. - 72,0 25.0  85.0
0.5 x 10®° . ' 66.7 60.0 10.2 75.3. 37.4 . 86.1
10 x 0% 0 Uss.0. - 2 77,90 - -
) @ |

ﬁé‘at 4 hré,é ‘
o 49 -
0.25 x 10°° - 17.4 26.2
0.5 x 10° 2603 334
1o x 10° " 2901 -

1

8.9 36.0 °
11.5 51.0

|
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o
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i

£2 at 20 hrs.® R .
o .. bo - ¢ 26.
0.25 x 10° ©53.4  59.0 .. 3.7 74,
0.5 »x 10° . 62.5 64.2 5 '

1:0 x 10° 589 - - .78,

79.0
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erythrocyte targets were, in fact, due -to incomplete removal of the

other cell types. - .

4. Blockeng of nonadherent ECA-with adherent cells® and vice

versa..

Since both populations.ofAeffector cells carry Fc réceptors,‘f

it may be functionally pdséible to block the'cytotoxie'effector Qf

.

one highly purified effector cell population with the other, and

%

vice versa, in these ‘two systems. It was found that the adhereént’

Ty Lo

‘cells could, in fact, block the cytotoxic effect of tHe nonadherent

- a

»cells;to a certain extent against the antibody coated lymphOCyte
] ., .

target. However, ‘there is no ev1dence to suggest that the reverse

. is also true (Table 6)

5.‘ Effect.'-of irradiation.
"1t is known that cells;of'the'mOnocyte—macrophage series are
functionally.radioeresistant (32, 147).' It hasfalsorbeen'shown

that radiation had no effect on the effector cells, presumdbly
macrophages,Aagainst antibody coated chicken red blood cells (41),

-

.whereas lymphocytes are.quite radiosenSitive. -It is conceivable

'.that irradiation of the Ficoll 1sopaque separated cells may show a

differential effect on: thelr cytotoxic1ty agalnst thése two. antl—

body coated target systems. Therefore, such cell suspen51ons were

vsubjected to- 1rradiation and used ‘in both target systems. Morpho-
. i . ‘% )
~log1cally, these 1rrad1atgd cells were guite normal in appearance

w1th no_loss in cell numbers. Functlonally, a drscrepancy of cyto;

-

Lo

4

/

50
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."Iable 6. 51(‘:‘ release from antibody coated 1vmphocytn target ln the
presénce of ficoll-isopaque separatéd (F. I ), adherent (Ahd.) and '
non—-adherent (Non—adh ) cells,“ and- mixtures of 0.5 ~< 106 non—adhercnt
+ 106 adhe&nt cells or 0.5 x 106 non-adherént + 10 huma’ﬁ QN%C,
_ - Lo - 7 ler re_léasea' ' SR o
e e b L . Non-adh. Non—aw ’
.Effeg_t:o; Icgj._ls.. FI . Adh. E\lon—adh 4 Adh. © + ORH
~EL 0. 6 5.9 :
Tt 0w25 x 106 20,2 .. 103 24, 7 A Sl
0.5 x 106 L2901 12 00—, 35, 0————-——-»16 0 : - 30.0
1.00 x 10~ 38.9 : .
. - R ) . e . - . .
E3 0 6 5.9 AR _ T
£ 0.25 x°10] - 21.3 5.4 27.8 S
0.5. x 1o 27.9. 5.8 7 . 382~ 27.2 38.1
1.0 % 10 .. 37.3 & : ‘ . o
CrEE 0 o g 5.9 IR :
- 0.250% 107 12.0 6.6 19.2 . :
005 %10 o 16,1 7.0 - 25,9 > 150 . 29.0
1.0 x 107 -19.6 7 " 1 ’
E5 0 o he2 T
. 0.25 x '10'6 - . 18.0 . 5.0 . 26.8 o S,
0.5 x 10) 26.4 7.3 38.8 ——— 420 ©ONLDLT -
1.0 x 105» - 37.3 S : : EE .
"E6 O e N S o . -
T 70.25 x 10¢ 8.8 + . 4.3 -~ 16.6 - : S BRI
S 0.5 x 10g 9.2 . 5.1 = 2l.1——> 16.6° = N.D. -
1.0 'x 10° 13.0 - - . -
% After 4 hours, incubation at 370'C’1nv5 %' 6o, athSphegelf
"Badkgfbund 51Cr release = S 9 % for El, F3.and F4 and 4.2
% for ES and E6. ; : R
 b El same'as El in.Taﬁlq‘S,i e o _‘_ o f"n-”'”*

N.D. = ﬁaf_done. . . .. . : > -
R . . . . . l . B o - b‘k\ Lo R N - e ) /



: at 5000 rads, 1t was completely abolished. This- lasbgr ddsage how— '

B . Co ; - .
v : Th e e Y, . 5

® o g ~ .

_toxic activity against these two targets was found. In ﬂhe 1ympho~

Y

cyte targem system. ECA was partially suppresbed At 3000 rada and

ever, had no effect an ECA in the erythrocyte target system (Fig 5)

In fact, even at. 10 OOO rads, ECA was not impaired in this system ]

This finding cohclusively supportiathe earlietﬂ;esult that the

Rl ﬂ"“'.

‘*,xfmacrophages are :he cytocoxic cells in the erythrocyte tavget

B

’W fystem but they are nob cytocoxic hgainst the antibody coated :

g B
8 .

targe: lymphocytes.
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Figﬁfe*s. Effect of irradiation on ficoll*isophque separated cells‘

against the antibody coated lymphocyte and erythrocyte targets._‘
Background 51Cr relea§e as 1nd1cated by interrupted 11ne Period of

-

’incubatioﬁi= 4°hours Number of cells used -, 106 per test maklng t-‘b
'effector to target cmll ratio% 20:1 for lvmphocyte -and 10:1 for

\\erythrocyEe target sttems Cell 00 is the same as FEl in Tablag‘
' S\and 6. B A & LT
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'UF.. Discussion e ;‘ b' ‘g' o G
Although normal individuals exhibit wide range of vartabilnty

I3 \ \:~.; - .

’~‘in ECA it appears: possible to group them according to. age and sex_

ﬂ'
'

‘with sbme‘degree of predictability ) Tﬁus, post—climactcric 1nd1v1du—

e

als have significantly higher ECA than those in the p:epubertal age’

',‘"1group, Prepubertal males have siganicantly lover ECA than pOSt_b

- “

j'pubertal males- preclimacteric femaleS/have signiﬁicantly dower

s -

EC@ than postclimacteric females, and females 1n their active'

-‘age - These findings suggest that male and female hormones may

Jhave some: influence on the effector cells either qualitatively or

‘fand B3 inuFig 1) and that on one occasion when B was ot oﬁ the/
“ pill”‘her ECA became sxgnificantly higher than usual (see Tahle 2

K Footnote-c) These findings may be purely COlnCldLntal On tho"

..othep;hand LCA isgnuch lowcr 1n cell D whlch also chrlos HLA B 17

‘on LCA

51
and yet had been preV1ously shown to release moro T Fr than cell

B wh«n hoth wero compared as targets u51ng HIOC svrum On thc

,‘5 ” : 'n,,

exual decades have significantly lower ECA than males of the same.ﬂs"

& E
o e

quantltativelv.' It 1s of- some intPrest to. note that some of the';, P4

o

‘v_females with “low ECA were on oral contraceptive medication (B 11, 32‘

e

: /

i

R
/

-_other hand thev may xeflect the effect of the oral contraceptives

.

The low ECA of cell B cannot be attributed to 1nh1h1tion bv

';fHLOC serum since 1ts activity remains‘low 1n Lhc absenCU of that

-

serum (lable 4) This is supported by the flnding that ccll e ‘“? T

'(Flg. l) which carrles HLA—B 12, had'a much hlgher ECA than CLll B

.




le)ycould possibly be explained on the ba'

'InfsUpport of this are'the data in 4

: argues strongly against the assumption that the - low ECA in cell B

o

4age—related increase in ECA may

172y’ ';_ .

A dlsease states, or for’ monlnoring patients undex immunosuppresgsive -

" therapy. = ‘ - _ PR

. Un addition_to A‘lli.: These findings, in contrast to: others (81

N ) Q@ nos
Sf sex difference.

A“-ll A not only cohsist—

ently exhibited higher ECA;than‘cell B

o

nsb other targets, but

also. higher ECA . than cells from the wémen whose sera. were wsed. ‘lhis’u

,,. - .

and cell D is dua to inhibition by HLOC serum.:'

Iv is not possible to define whether the diversity'in‘FCA in'.

fthis study is based on-qualitative or quantitative differences of

I
tVe effector cells. The data from the dose response Lfurves showna

in Figure 2 would favor a qualitat ve difference, although it is

e e

S

possible that the proportion of e; fector cells is 3ﬁ\fold greater

in individual A than individual Bf .It is afSo possible that the

e inversely relateq to the - o

decreased proportion of T cells that occurs. with age (76 144/ 154

J

1s not know, But this studv in/icates that lt Lh a factor rhat h,
should be taken into account {n future research in th] ,system.
In addition, measuring ECA | uﬁing tie lymphocyto tarpot SVstcm mav

becomc clinically useful s anothcr facet of finmune function in
7. .

s

The firsg indicétionfthatxdiffcrent cell populations may ‘bé ™ - -

‘required to lxse different types of targets:is tho.dissociation ofi'

J ‘_ 4.3‘ h _' e

e

. . 0 ’a
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ri;% ECA s against two different targets as shown in Fig.oa. ‘The lack

' *
of difterence between ECA“s of males and females against the.

o LY

' erythrocyte target suggests that these cells, in contrast to the

1cells involved in the lymphocyte system, are not under the influcnce‘

B - \

. i v
of sex-hormones. ;In addition, these;effectbr cells (for*tht erythro—

cyte target system) are not affected by immunosuppressive therapy '

.whereas the cells involved in the lymphocyte target system are (data.
5 . E 3 ) B X . . . .

not shown) : B R S R S ':/h

°

S By means of the adhering property to glass or plastic, of certain ,

“cells.in‘our lymphocyte 5uspensions, a differential cytotoxic offect

. ~ , I3

of the adherent and the non~adherent cells has been shown in thc two

s

RURNES

ABCIL systems studied “The functionally radio-resistant adherent
cell population with the morphology of macrophages or monocytes

are exclusively cytotoxic to antibody coated erythrOcytes.' That .
they are not cytoooxic to - antibody coated lymphocytes was

o .
-

3 supported by the fact that irradiation .could’ abolish the cytg-

3 toxicitz of Ficoll isopaque separiﬁéd cells against the lympho-

a. - . 4 . -

cyte target without any residual cytotox%g%gy whlch -if present,

3

might have beeﬁh&ontributed by the radioresistant'oells. Tn..

{

,;addition these adherent cells, known to»carry Fc recoptors,~

H
i

T

were able to block the cytotoxicity of thc nonadherent‘cells,' o . -

N ..

possibly hy competin w1th‘the latter'for the ¥e of thc:antigun; )

i e

jcomplexed,antibody_o @erget:iymphocytes.

] L S

\



hQn the other hand, the nonadherent cells with.the morphology

. el
e e

av

- of small'lymphécytes/weré'ﬁhefspie cytotoxicfcells_in fﬁe,iymphozyte“

"ta}get systeh. 'it‘Seemsuiikely,7therefore; thaf‘the édherent'cellee

‘ o

'are the cells responsible for the lysis of ahtibodv coated erythro—
\

cytes whereas the nopadherent cells are responsible for lysing non— o

[

erythroid target cells."f.f —'.4;3

53



' h L F.,1Conclusion

"o

7 cyteSewas'see in normal individuals in their active sexual age,;'w

this was not the’ case against antibody—sensitized eyrhtrocytes

[

’ \‘ suggesting that different types of effector cells may be required

) for these two targe-s.y Using the adherence property to glass or'u‘.

plastics and functional radiosensitivity, it has been possxble

: to identify two distinct populations of . cells, each with a
selective killing to only one of these two antibody—sensitiZed
iﬁ. target systems fhe adherent cells which are radioresistant in

- ﬁ;' :this syé§§§ exhibit strong cytotoxiodty against.the antibody

o

coateﬁ’erythroid target While lacking any killing effect toward

,gf the antibody coated target: lymphocytes The nonadherent ce]ls‘
A B - ,,‘ ﬂ o
oy which are radiosensitive in this system selectively kill the anti-~

3f body coated lymphocyte térget without possessing any cytotoxicity

3

"& againsg the antibody coated target erythrocytes A ~y -

P . . i ot
(S R . | . . . . . - P

While{seZ difference in ECA against antibody-sensitized lympho—

S5

W N . L K S o ] “

i
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'A~Addendu'm° SR S “.
. [ R - - ! N - ! - 2 : .
LIt had been suggested that the kiiler cells in this antibody

ydependent system be called K—cells (50) In a recent workshop
report from the International Congress of Immunology‘held in ‘f
. Brighton, England these killer cells have been classified further
1nto Kl K2 B cells macrophages ‘and others (106) The non—‘ |

; adherent cells in this study are compatible with the Kl cells.

Tt is not possible to define the adherent cells -as the K2 or the "

-

macrophages at this time.
‘Since the completion of this study, anocher group of investi—
: gators (146) has also shown that different types of cells are

'.required to lyse different antibody coated targets.

" 'sg



: Chapter'III,v.-Specificity Studies in’ Antibody Mediated Cell.
Dependent Immune Lympholysis, with Regard to HLA— ‘

‘A, B&D o
L d :5'_ : ) i
CAL ’zé'ii' .
e . ) Do o
. Pripr to the embarkation of the author on to the present study, L e
L SR . ;

McConnachie and Dossetor (109) in this laboratory had already been
;working on’ the ABCIL system using a modified technique of Canty and
qunderlich (22) whq employed rocking motion in their cytotoxic assaxs
At that;time,_three humoral antibodx,systems,namely, lymphocytotoxicityv
qf?TerasakiaCCYT);”ieukoagglutinaticn efdPaynei(AGG);;andxcapiliary B
;‘agglutination'ef'Thompsen and SeyerSOn (CAT)’had already been‘deveii
& oped. - Limined comparison of the ABCIL system with CYT suggested . :':‘: : :fh}
1‘an increased sensitivity of the former in detecting evidence of
-tissue sensitization Specif1c1ty of the reactions was partially

,defined by the HLA—A and B system (109)

At the beginning of the author s study,zsome modification of ,s

et

‘the technique waS'made Experiments were done»in test tubes and

petri dishes concurrently and identical results were obtained R S
ot > - / .
Since then, for convenience, all the experimants were carried ‘out’ A

&
in test.tubes o . : .

eIt has been known since 1958 that pregnancy is a formiof tissue

. sensitization-(lBZ 185) It was ideal for this type of study
because in the first place, the specificity of the sensitizing

§

’agent, as fara@s the A_& B.antigens of the,HLA system is. concerned,

) » . B ' L
e s . e . . ’ . -~ . T
nT T, LT ) I : . . . o < g

s Ry . .o e K . .o ¢
.
.




‘ in mo'sﬁ‘}:ases is knowh‘ secon.', the number of immunizing HLA-A & B
specificities is restricted (compared for example, to multitrans—

~fu3ed patients), and finally, the husbands are. usually available

for repeated or serial studies..

‘ In this chapter, “the author intends to show that although most;
"t

'AB@$L reaetions could be explained on the basis of sharing of the

A ang;B antigens of the HLA system directly. or by cross reactiv1tv,'
,_‘g'

-many remained unexplainédwon that basis. Evidence will be presenttd

to- suggest that some of" these latter reattions may be directed against

‘the HLA—D locus antigens, as judged by differential 1ymphocyte and
'-platelet absotption;studies, with confirmation hy MLC tests. Finalbv,
a step—wise process ;ill be formulated of how this test can be used .
to detect HLA-D Iocus antigens with selected sera. |
For the'sake of convenience, four separate but related sets

of investigations will be. presented in the following two SecthnS
‘Section B 1-4 describes the principles‘of these groupq of experiments
;Section BS a—g describes laboratory methods »Section_C 1-4 gives -

the - four sets of data.

61
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‘_Bn'uMatérials and Methods. fu_ ‘ ~ o ‘ .

1. Initial Study

a

Sera frbm 31 married women of varyiug parity were studied both ;‘

+

husbands and wives Being bled at the time indicated in Table 7.
) These parous women were not selected at random frem a largev

. population -so are: not ' necessarily representative-oﬂ.%ll

o

parous women. Sera were obtained from two control groups. women
,married for more than 1 year with no pregnanc1es and normal, pre— o

‘sumably unsen51t1zed 1aboratory‘personne1. In nulligrav1d married S "
o . .

o

women, sera were tested against ‘husbands'' 1ymphocytes, 1n the group
“of laboratory personnel, sera were tested against a five cell panel

:covering 16 of the known A and B- locus antigens of the HLA system, >

\ . ‘
In addition, selected women's setra were also reacted with panel -

cells that were HLA\typed for antigens of the A & B loci to define

-l

their SPeC1f1C1tY All sera were heat inactivated at 56 for 30 min

\

before use.-_" : o e

2. Correlatlve study us1ng one non—HLA-A & B serum (STIN)

against unrelated cells with- respect to their ABCIL reactivity,

MLC stimulatory activity and serum 1nhib1togy effect in UMLC.

One unique serum from the initial study (serum from woman 20

; onan 20 ggn

g %,
in Table 7) was obtained from an Inu1t (Eskimo) woman lO years

\after her last,(thh) regnancy. _As reported previously,'this woman
R e -

s HLA‘identical with'her'hushand at the A & E loci but different at -

- -

the HLA-D' lecus as evidenced from their capability to qtimulate

|.

.each‘other in MLC (47)_. As expected this -serum did’zﬁé‘g ccntain

;g‘. R '_ {

&
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IR ’ q

any cytotomin yet .it had good ABCIL activity against her husband
‘and some children (97). This serum was reacted with 33 unrelated

individuals.' Then a limited absorption study was carried out with

\

.platelets arld lymphocytes to be desdribed'below..'Lymphocytes from

random&y selected individuals that were either ABCIL positive or.

iy
™ i

ABCIL negative with this serum were then used in, MLC tests with

el

\' and w1thout the addition of this serum.

u

°

3. Family study showing ABCIL detection of MLC (HLA—D)

,identity between HLA-A & B hap101dentical individuals ) ; Q

i .
in thewcourse of selecting a suitable kidney donor for a

patient with chronic glomerulonephritis and end stage renal failure,
a large familyg with three generations, was used -for family

: segregation studies The segregation patterns of certain~ ABCIL

©

- sera were expiored on the assumption that they might be directed

.iagainst ‘a spec1fic HLA haplotype This family will be designated
1as ”Family'F” Initially, 22 sera w1th known. anti—HLA-A & B cyto—
“toxic spec1f1c1ties were 3creened w1th the grandparents . Frgm
these, only two Were suitable for subsequent testing w1th other
”,members of this family in that each reacted p031tively w1th only
one grandparent in ABCIL -~ a different grandparent for each ‘7
_dserum.' Serum l was a gift from N.I.H. (#1 04-9 -05- 08-01) and serum
2 was from woman #27 in- Table 7 The specific1ty of both sera

was anti—HLA—B 12 by 1ymphocytotoxic1ty, although sera- 2 clearly
reacted beyond HLA-A & B defined specifities in ABCIL against un- -

related indiv1duals (Table 9)
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The' results of". ABCIL testing with these two sera against the
family members in the secon@ and third generation led to investig-
‘ations in the MLC test involving all nembers of the family to. be
_described below. N »

4, Studies in inbred Hutterites, "Tandem" ABCIL testing! using

[y

' unabsorbed sera or sera that have been absorbed with 1ymghocytes o !

from HLA-D'homogxgpus indlviduals,

Hutterites ‘are a group +of anabaptist farming . people who 1ead a T
. ;
closed communal 1ife. They originated from the Austn;an Tyrol -/ s

5
almost 400 years ‘ago whence they moved under the stlmulus of

1 / - e

persecution to Slovania, Hungary and finally Ru551a, where they Coie

Ca

lllved for lOO years. A group emigrated to the United States in

v

1879. As a result of further. persecution 1n ‘the flrst world war,

.-they decided to. move again to Canada in: 1918 and . established three S

/s

colonies in Southern Alberta (86) There are.non close to 100‘snch
colonies in thls prov1nce

nBecause of thelr.high degree of inbreeding,jthey ptoned-to’be'
an ideal Spurce"fof search of HLA;D homQZYgeus'cells. fSuch cells
'have become of great interest to transplantation laboratories
‘over the world for their use as probes for identifying HLA~D

antigens*responsible for stimulatioh in MLC (49' 112 178) and are

.ibelieved to be mOre 1mportant than HLA-A & B in cross*matthing for



«

LI

" have beenfstudied-to—date.

.

transplantation (39 57,79, 167, 180; 184, 1§9>

More than 10 colonies (anxeverage of 100 inhabitants per colony)

‘of Ege “were;HLA'typed for antigens ‘of the A& B 1oci. Then

. ébnropkiatehfamilies were seiected for further study in MLC. To-

aatﬁpepntokinetelxsjb HLA-D homoiygous cells with 10 diffetrent

though undeiined'shecificities heVe’beenifoundkand are heing

characterized by Bo Dupont in New York and Rose Payne in Stanford.,
Part of'a large family is depicted in Figure ll. In this family

Eliés'islhomosygous for HLA-D though not for antigens‘at the,

Y

A &”B'loci ‘ His sister, Mattha is homozygous for antigens of all

three loci A B, & D of the HLA. This homozygous D locus antigen.j

has now been identified as DW2 which is the same as the LD—7a of

ES

Jersild and his associates (90) , ' e ‘ ; S

The study to be further described involved the use of serum
a

from Mary, who is married to- Elias and. has 51x children, agains€

. 32'unre1ated cells in ABCIL. Then cells from these 32 individuals

were used as respondlng cells +o stlmulation by. cells from Martha

’\)_

- in MLC.

itially, individuals more than 8 years"

65,
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Su'”Laboratory methods :
) ' . ,i i
. ~a) Lymphocytotoxicity (CYT) of Terataki ?121)

i

e

| &
vLymphocyte suspensions were prepared from heparinized bloqd '
' NG

and placed on a column of O 2 mm - diameter gum arabic coated glass\Péads\'
contained in a nylon plugged plastic drinking straw for. 3 min at 37bt~-
‘to‘ remove contaminating granulocytes and’ large mononuplear cells.

fThe effluent lymph0cytes were adjusted to 2 x 1O6vcells per ml in
" McCoy's medium with 30% FCS One ul of this purified lymphocyte ?
suspension was then placed in ‘the wells of the disposable poly~

,styrene microtitre trays (Falcon #3034) which contained 1 ul of

‘test sera and covered with mineral 011 to prevent evaporation.'

-«

After mixing, the trays are - incubated at 20 C.for 30 min, - then

5 ul of rabbit complement were added: to each well followed by . &
.another 1ncubation period of 60 min before adding aqueous eosin' o |

(3 D). Three o minutes later 8 ul of formaldehyde was added

A thep the trays were" covered with 50 x 75 mm, microscopic slides to

]

,flatten the oil droplets -and read with an inVerted phase contrast
imicroscope using a 10 X objective;' Liv1ng lymphocytes ade small
and refracgile,'andgdZad ones are larger and stained with e031n.

'“A positive :eaction is one with more than 502 cell death and a
doubtful positive being ohe w1th increased cell death above controls

but less than 50/

b) C pillary agglutination (CAT) of Thompson and Severson (166f

-

This test uses crude leukpcytes which were . prepared from EDTA '

- Ta
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y) blood by pLaamagel s!)diment:ation, cont:aminaning erythrocvtes boLng ,

"efiminated by hypbqnic EDTA shocl“lysis and cellular debri‘e romoved

¢

, . "y
' .--by centrifugab(ion through a’ column pf 6% dextran\ Thq leukocyt:es

“

4
were then reauapended in gelatin, EDTA. phosphate'qaline buffor

. (GEPS) with 12 5% . né,rmal AB aerum and adjusted to 207 = 30 x 108
‘o :

| v 03113 Pef ml-r Ten ul of this freshly prepared 1eukod§$te Quspe.naipn o

N

»were mixed ‘with 10 ul of test serum and incubated at 20 C for#

P.

10 min, then the mixture was drawn 1nto microcapillary tubes which

t

‘*were sealed, Centrifuged, and affixed to a metal pla;e at gLQS

the cells wikl stream at: least: 20 mm, down ‘the capillary tube._-','it,\'":"-

s;redﬁer length of less than SOX of the normal was” considered

°

N

This uses defibrinaned blood with plaemagcl eedimentation

(LO ml blood: 2 5 ml plasmfgel or 4/ polyvinylpyrolidone in dllne)

L ~““5. 3 o

angle for 60 min with the cell pellets uppermost.. In narmal serum

!’,‘_ ‘i
|}

ﬂhe supefbagant was removed as leukocyte suspensiOn and contalns:"

Sl
N :.,);
.

; q2 —,6 X 10 leukocytes per ml One drop (0 .05. ml approximately) of

1!

+ .
. w N ‘ . ‘,
° ; this leukocyte susbe@sion was added to one drop test serum 1n Glean,.
b ,q S .
“_ " N ‘ - . l

10 x 7§ mm glass test tubes, these were then gentlv mxxed and\lnf

A:ﬂf CUbéﬁed at 37 €. for 75 - 90 min After adding two drops of 6%

.",‘mu,"

ST aCetic acid cq lyse contaminating erythrocytes, the mlxture wac,~
I -"l'- IR X -
S spread ouc in a thin 1ayer on microecopic SlldPS, allowed to dry,

N B .- - P ° S e : ¢
(] > oo . : . - . - .



‘fgﬁ< and btaiﬁed with Wright s stain. The dried sljdcs wexo then covorcd

68

Ve - . T

' './’ with oil and cxaminqd microscopicallyﬁr The'roaction was consldo;cd

.

= foliowed by two washes to removc o

Tositive if agglutination occurs 1‘5352'117:}c

«a'_f.'! d) Antibody mediated ccll dependcnt imnunc lympholvsls (ABCII)

\

S Tﬁis test has beeﬁ’deﬁcribed in Chapter II. In tho inltinlr . a

o Hrdﬁy, tho effcctor .and tatget celie were culturcd in 1 ml wiLh test

serum prusent being 10/ In subsequent studio und¢r hvldlngs 2, 3, -
f LT .
and 4 tho test waq semi-miniaturized to a tOtdl volume of O 75 ml

thh test qerum present still being 10/ Such modification did not

in any way interfere with the accuracy of the test. Since normal B

1

individuals 1ymphocytes vary in their activitv .to ki]T Lhis :

: syetcm, only lymphocytes with good effector cell activity werd Tused e

In all these studiea T . L - .{ , L

.-;:'ef Onewway mixed lymphocyte culturc tests. (onv-w@y WIL or

UMLC) and serum inhibition in UMLC ) '“ ;'f S ’"'e. :
TR e ’

i~_‘i° ‘ Thiq was done in triplicate according to a’ modnftcdtxnn of uif
- the. method by Bach (8) ?=responding colla, puriflvd by thg

- N 2, - : - . : ~
licoll isopaque 9eparation technique, weLo cu]turod tngothur with S -

L4 LA

105 mitomycin C treated qtimuLﬂting cellh for 5 ddVH in ] ml nf medium
199 with 15 normal AB serum Mitomy(in C trcatm@nt (onaxstid of

» . A
cxpoqurt of the cells to 75 Hg of mitomycin (8) for 30 min at 37“ ¢

R [

o

Tfitiat@d”thvmidfne'wuq”

added to thc cultures 4 hourq before

hey were pr0c¢squ for ouunttnpﬂ

in"a liqutd scinti]lation.(Packard)‘*ounte . 'Ihu rpsu]ts wﬂnu,

/ e



-exptessed as stimulation.indices'(SlI.) cnleulntéd»ntcotdlng“to:
o e . R - . y :

' e 'Cbmrbf‘tespondin& eellq'+'mitbmthn'c treatod
8. T. =R+ 8m  or - - stimulating cells i
: R + Rm cpm of responding cells + mlLomycin Il trentud

responding cells = - ,»-4t»\‘- _

~ ..' and relative response (R.R.) accoiding to: .
' ., ._"> . _'-" L : .. - .- p‘,l
- S » » . T
T RWRO L% AN experimental cpm = background cpm‘ R \ 100
L 'average cpm- of total response - backgroundgﬁpm .:’ ¥ .

.ﬁ- -

o in which experimental cpm--= cpm of a: responding ocll wqulnt ’J ﬂﬁ o
. A < n‘i'

te one specific stimulating cell; background.cpm = R + Rm dbOVL.

ey total'response - sum of cpm of all the respondlng LLll pupuldLinnH‘

o s to’ the specific stimulating cell.A ) “‘—: ;'»f ‘

R

E ;n experiments in which the‘inhibitory‘effeet'of Serum was o
g : . iﬁQesxigetedl cultures of reeponding and stimulating cells as
. . -'v" ' A

described above were made with -and without the addition of the

,Lust serumwto a anal contengatiQn of 1 5%. The tnthancxwp or - .
; ';‘ S Jl 2 ,'- . v f N
inhﬂﬁltory*é?fé&t was {Ql]ﬂﬁ%é@d from Lho fbllfwing {urmuln' e o é'-

v .

. o : : , . e S
- / (hcmg,e in S I TR + qn + se rum/l\ + Rm * Ser um ,‘ :
. «( — - 1 X 100
e , R + /Rm + Rm ST R
- with~pos£tive’balueslindicutlng enhanecement add nepative vilues, .
S ST S o )
1nhibition by test serum. . - ’ R o
. / R ’ ‘.\: * S P
-Vlf)» Serumnabsorption.»:Thiﬁ'was donvﬁby u*inp thc («ll dosuhu
of van Ltewen andthis nss001nteq (181) . Por ahaoﬁptlon wiLh
) R . . - L . R
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<.

Corem

v

~p16831ets,‘l m

* with the unsepd&atod PBL and were used as "T" cells,

S A
PV '

of test. serum was mixed with 109 platclets at

20° c with fre uent shaking fgr 1 hour, twice, The abborbjng
dose for lymphocytes was much less, being 50 X 106 cells; twice,i
. ‘ Lo

for l'ml 6f qerum.

g) Se paration of T & B cel]s from PBL This was done by

following the method of Wisloff and Froland (195) using nylon

..

wool. de“gm of nylon.wool were packed into a 50 ml syrlnge wettod

kY

'and warmed up to 37 C. Then PBL. (70 x 10 ) prepared by . the

-

ficoll isopaque separation technique was. plaped‘into the woo] and -

incubated at’ 37 C for- 45 m

The nonadherent cells werc then

flushed out 1in thc effluent with wcnm medfum I99. with 10/ FCS, :' i

. o

These effluent cells were" rich in sotting cLlls compared

.
Wlth an’ 18 ‘gauge needle connected to the syringe nnd immersed

1n cold medium 199 with. lO/ FCS and with the plunger inserteQ&

L]

‘the adherent ce]ls wcre eluted from the nylon wool into the cold

medium by drawing the plunger hack.and feﬁth This yielded about
10% of the origina] PBL was ricl in non—rosetting celIs with SRBC

and was used‘as‘”B” cells in experlmpnt 3. R

P

13
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C. Results.

e . .

- 1. 1Initdal Study - B

: Of thc ]O married women wiLh nd prior pr

- ~

e Y W

v

e
T
- .

egnanbibs,'tnxly 1 pave .

a specific 51t Cr release of greater than 2% with the hwusband's Pﬂh

_target.. The mean 51 Cr release in. this group of controls was -0.19 + .

1.40. Of the 60 AB(IL reactions by 12 normal sera agdinst 5 PHL'

. <
targeta ‘ there were 3 ruactions with a 51 (

s

"24, 2 greater than 3% and another 2 greater

' chcific 51, Cr nelease from- these 5 targets

and ffector cellstin this group of controls

r rclcaau “of greater than

than 47, o 'the mean
in thu presence of sera

wen 0.14 + ,($.25

2, &5 + l 12, ‘0.52 + O 83,_—0 59u+ 0 93 and 0.07 1+ 0 687 wlth Lhe

OVLr&ll me an of the- gr-up 0. &6 + 1 267,

P - p -

In,subsequent ;e:nl ,Jﬁ‘ thL 31 mdrricd

pregnanciea against the husbahdb (Table 7)
At the 957 confidano 1

ould bv considcred Lo have bcen qenqit{7od

.

evidungc of tiasuc sensitization in only ]3

_decactad 22 (79%) -Thus, ABLIL.was able to

R

in 334, which would have been undetectcd by

L

ncgapive sera in this series, 11 (734)

Becauqc the group under etudy was & 1]1

thc quult dOOb not permtt nny meaningful St

B P
~ . -

j)os Ltlve hy Al’,( I,

-

woan wlth one oOr more

. a]l bUL the ffrst 6

rel«.aSe of >)/ «Takinf; this as c_vjdon(‘( of v

ovvl -80"/ of t'.huso. women s

~

by thL{ r huslmmk, e

. -
e

(/z6/) ‘whereas An(:]_fl-,f

detLL t pn hvnhrLiz 1Lim\ ‘

(,Y'If :n'lc‘)n&; . ln ‘thcj- 15 .0y - :

-

M .
:md. not randomly sr-l«*(,tc_d

d;iSthaJ‘dnnlysis with =~

-

' o N :
Lhuac 28 qutanc where both AB(IL nnd (YI were don( « CYT d&lqctvd '
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'T:ab'l.é 7. ABCIL on 31 ‘parou.s wo:menb .ag?ins t.‘. chelr .husba_ﬁc_is.lf__.;, )
SN
WOman" Gravida’ lf;aga . Pertod L 51 Specilfi.c' (‘Y’I‘b ;.'
. : Pestdelivery Cr Arel-eqse (%) :
1 3 2 9 mo- -2, -1 -
4 3, 3mo 0,1 -
4 4 4wk 9,0 +
1 1 (2 mo. . 0, 4 oT
-3 3 "9 mo - 0, 1 -
;y;“2' : 2 6wk 1, 1 _'+
3 3 om0 Qs i - )
S BRI 9mo " | 6,6 el
[ 2 ¢5 ) . _-5_ 6 '-n_\_o.. 5, 8 ST = :
il 3. Ty 2-mo 9,9 . .
12_.‘- 4, . :.v.yﬁ .5 mo. S, 13 '%:_.
13 4, A s e ‘;';_1*5:, s -
14 4. e 1t mo s ‘v .16, 18 . S
ts 3 3 9 mo 30 20 g -
16 3 ) 10 ‘wk 9, 21 TN KL ®
17 3 r "2 mo 20, 24 B
18" 3 3 5wk 22, 24 SIS
19 .5 5 5wk - 28, T4 Sy
R0 12 12 10 yr 32, 34 - .
21 . 1 1. 6wk - 33, 33 - N.D.
22 5 4 3 mo 31, 39 +
23 B - 3 -8 ke 37, 39 o+
24 3 .3, -3 ma 41, 45 o+
25 5 4 7wk 46, 46" A
26 3 3 . 10wk | 45, b N.D.-
27 ‘3 = ? 10_'5mo"; . 47, 48, -
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5 ’ o e
v o . ) ;
‘Yable 7. (Continued) . o o ' : SR A

‘Woman ~ ° Gravida * Para’ Period - Sl‘Specif_ic SR (‘#1

P.ost:delivei'y Cr r‘e‘le‘és'_e (7Y -

5 R S s i
29 1k - 49, 510 4

IR, TV

7 mo ot 56, 57 EE -'
B A

& .5 wow

3
o 3
00 T4
31 A

N TC R ’ .
. M ¥,
a _ - ' ‘ SN SO
Ranked 'according to inéreasing percentage ofif§ " ‘regaelease’

'A‘at‘v{o_ hours.. Effecgt:b,r?'éells ‘in. ‘each: ihstan‘cec

b N.D, é‘o?&&ohe.c V
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CN ot : . o ‘ o .
reg‘&mdﬂ"fwiparity. The data do su'ggest,.however, that A‘BCIL .

L

!."' antibody may persist for 1onger pericrds of time after. qensitization

.l. ¥ ",.’ "‘;‘5‘ "
than CYT, as 9 women studied 6* months after parturit&tm wu‘e CYT e
negative but ABCIL was positive in- 7 ('I‘able 8) In suppbrt of o .
. R : o

thia .suggestion was the fin‘ﬂihg that in 9 womcn, L.tudied ecrlallv,

there Were 2 in whom both tests were positive at the time of dojkvery; : 1 e
‘u‘)- . *
ABCIL remained positive at 15 and 16 tmonths,, respectively by which RN

"
e

time CYT was negative (F*ig 6)’ ' ._ o ) *

: Attempts co characterize spécificity of the ABQIL antibody

were made by reacting sera to test panel cells, only some . of which

Bhered wife—-incompatible HLA antigens of h;, A ahd B loci of the L (

husbands. Sera pOSitive with each indivﬁu:ﬁ husband were not only

rl:&, 0

positi‘ve ‘with cells sharing husband’é wi%incompatible HLA (A & 6)
antigens. in. all instances except two, but were also bc:sitive withv
cells sharin.g none of the husband s HL)? (A & B) incompa(;ible antigons,
either directuor by cross reactivity as defined by 'I“' ki (120)_.
e Of particular interest is the finding in family 1 that AB(‘iL‘

was positi,ve with each of 14. cells tested ~In fact the only

ins tance that ABCIL swas-. negative was when the woman' serum W

, reacted against her own cells (Table 9) These flnd'\ings q’;‘l
* that ABCIL reactivity in this serum was not- restricted to: llLé\-—A & B
’ antigens, directly or by crossuﬁwgeactivity, wherons LYT apillary

agglutination, and lcukoagglutinatlon wero-strwtlv confmed Lo

13

A & B antians of HLA. .

coet e | . . i .

LY
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@abré 8. Resulﬁs*éf.CYI'and AﬁCIL reactions with r

egard to .
after»délivéry‘tp time of study (as indiocated 1in .
4 o ) . . IR
' Table 7). L. “
B \N, - ." IL,, L
- s -, . \,r\“, w ) RU" ©
. 1Test‘re§

.yt i ¢ ABCIL .
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o & T e g ‘
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v " s

N
5 .

< 6 months

> 6 months A ) ‘
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‘ 51 , ) . . ‘ ’
% Specific Cr Release

,3’3

MONTHS POST DELIVERY

* Figure 6. Serial study of CYT and ABCII in nine toupies. Couﬁle D

was the same as woman 27 in Table 7. e, CYT.+; Vo,‘pYT ~, ABCIL

reactions, expreSSed as percentage of speciflc 51Cr reiense, were

positive in couples A, B, g, b, E,.and-F at Qar;ﬁus points stu@ied, S
whereas CYT in couples D. and E had become négative ép 3 and IS ' ~
months‘posﬁdelivery, respectlvely. Noté élsoﬁthat in three ABCIL“
negativé couples G, H, and 1), one was initially CYT p051tlve

(Couple I). U | 3
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> oy .
In this and other familles, there appehArs to be some slmilarity

- N ’ . \ ’-v
" between ABCIL and antibody—induced inhibition of'unﬁﬁirectionul mi xed

4
.

9
lymphocyte culture timulation (Table g}n Yor this lattcr antibody
Gatti et al (59) have also reportad lack of restriction of 1ntlhvlum
specificitics to the HLA antigens of t%e A& B loci.

Finaliy, when these results were analyzed quantitatively with
. “ . . .. ' . ]
. regard to the number of husbq&ds' wife-incompatible HLA-A & B

u

antigens shared among test panel cells, directly or‘by»virtue of .
' known cross reactfvity, the percentage of specifit 51 Cr release "
cannot .be correlated with the degree of HTA—A & 3 sharod dispnritv

ﬂ’b(Fig 7)@* This suﬂkests that either ABCIL detects other histo-

G

compatibiligy antigens and not HLA-A & B or it detects othcr hi&to—
i
compatibility differences in addition to antlgens of the A‘& B loci,

of the HLA system.

L]
. A

2. STIN serum qtugy

o T - e

‘ .
0f thc 33 cells ‘reacted with STIN serum in the preevnce of @ , .
good effector cells, 16 WGre-positive (48%). -Amongst‘both_thg“, B F My

ABCIL positive and ABCII negative cells with the serum, lZTWere

selected so- that 6 were from the negative group and the other. 6,

positiveg _ : ) v

§

. ‘As shown in Table 10, cells A, B, C,-D, E and F arc ABCIL
negative with STIN serum; cells G, H;-I, J, K and L are positive.

'An ‘absorption study was used to explore whetheY or not STIN serum

Y | ‘ . . - R - .
was directed against a Similar membrane bound determinant on different
‘ : E T . :

) . % . . ) "'. * N : . -
. cellsd ‘and whether or not this detprminant is present.on platelets ,
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Filgure 7. Quantitative analysis with regard to HLA-A ‘and- B

antigens shared with husbands, directly or by cross~reactiv1t\»

and the degree .of target cell ly31s as, measured by percvntage Co-
of specific’ 51Cr release among unrclated subjects. No dlfference S
in percentage Of SPelelc 51Cr release can bé found among the B ‘:iv

groups that shared none or some HLA-A an B %imllarltles with j

the husbands ‘ e L L .
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Tahde IQ. ARCLL, rductlona‘us'moangrbd by $1ﬂr ”oluqnq,.nf 12 ‘ F gﬁﬁ
cells with rncve,‘ sex and HLA(A&LB) pm'{'il'c as shown, | ‘ N ' N ‘u_i
in the présende of STIN serum and,effector cells.. l\"-“l' BT
N i ] ‘ ‘ ! ' N . \‘.

———

b C ’ " Specific SlC; réieasec(V)
Cells ' .Race® sex’ HLA(A&B) r— - R
‘ ' ' . Background ° Experimental ) t . )
A c F o A2,A11,B12,BW3S 1.1 11.8 3
B c M-l A3AWIL,BWLT,BNAD - 7.6 C 104 .
c c F | A2,B7,B27 [ 5.7 '
b o M . .AZ,B5,BU35 4.6 N s
E . ¢ F . All,AW32,B12,BW35 9.8 - 12.9
P c F - Al,AW3},B8,BW40 7.6 9.6
G c o Al,Al1,B7,BWI5 6.7 - 40. 8" S
iy c F Al,AIl,B7,B8 7.2 331, .
1t ¢ F' A28,AW32,B14,BW22 4.4 18.7-
g ""t_' F - 'Al,A2,BW15,BW21 11.5° 26.8 ‘
K %o . A2,BH4D 6.7, 27.5
L ¢ F . A27,AW32,B14,BW35 4.5 28.1 -
, L ‘@, e ; : .
) :’f“:.a. : ot . “ | «sl o - L K o0
o -0 C = Cagcasoid,yo = Origntal. | i g - un .
3 b F = Fémalg,it = Male.. o o 4 ' ,
¢ é:\“ft:‘e’r 3 hr incubation at 37° ¢ in 5 % .Co, atmosphere. ’ ‘ " ./}
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B

Lymphocytes and plat!lets frqm individual C werc uaed at a dosage

similar to that adopted by-van hq?uwen et al -(181). The qbsorbad
[ T I

sera were tth used to reactxwith cells G, H, I, Jy and K.. It is
1.

clear from this exper%ment that the ‘IL‘activity of STIN gerum

L] /

"tannot Be removed«by platelets from G (Fig. q} ‘ On_the other hand G.
lymphocytas nbt only removas ABCIL activity ngainqt G but also
activity against H,VI, J, and, K to a comparabie extent. This
suggests tHat ABCIL activity of STIN scrum is monogpecific and diructed
Jag&inst a common‘ﬂeterminant onfc, H, I, J, and K 1ymphocytes but
not on thei} platelets.r . . \
The effects qf-SIIN-serum en'one—Way MLC are shown in Tatle 11’ 

Blastogenic responses were strikingly different to stimulation by Ca

o

i ‘ABCIﬁ negatfve*aé‘ well 5% ABCIL positive cells in the presence , S

of . STIN serum. w1th the exception of cells (of and Jy ‘a 1 other cells

sh0wed UMLC inhibition by STIN serum to\stimulation b cells G, H,

I, and J, all of which were ABCIL positive with STIN serum, The e |

~ . ! ,

sameﬁbeIls were not inhibited as respondors in UMLC when st

V by the ABCIL negative cells (tO‘STIN_serum) A, B C, .and D, On: \p"

the cbntrary, many responses were enhanced, especially ‘cells A, C

and’ J. Taking both enhancement and 1nhibitieﬁ irnto consideration :

'

'“cells C and J "It is cohcluded from this’experiment thaJLA

~

CIL

~and UMLC inhibltory.activities of STIN serum ‘are pigh;y correlated

N A . ! . : ) ,%',_
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- : /f./ G
t&pe a.‘ But this reaction was equivoca"l X

one from each grandparent, and yet the complement dependent cytot?xic ' w ,/

.sPecific:il.ties n;ere unrelat:ed to the A & B locus antig;ns *of thgse ‘:.?;_ ‘
“’ 'V"haplotypes{ These two haplotyes were inherited by Eleaﬁor ‘and Don o
""I,<Fisure DYSE TR LT Lo

By chance, each of these t:wo ABCJII: ;eactive sera also difﬁerent—'-‘ B S
iy :.ially marked Terry and Ruth two parents i}n. the second generatiOn’ | < :

V"although serum 1 was now marking haplotype x from outside the famiJ.y v
. TR, A N

'__‘and not haplotype c. Haplotypes a. and X were inherited by Bria@q

_,l’""and Laune in the third generation. o e i B ‘ ' T’ \ \.\\ o
‘ The next step was to investigate*rhether the determinants- on, | N ; \\
"ly‘mphocyte targets as’ detected by serum 1 in this family wasof e
the same” spe;j_ficity or was dlfferent.. This was carrieﬁ ou; by’;‘i ‘y . /
| absd’rption studles w1th lymphocytes and piatelets from Eleanor,{, | . ] ‘/
Laurie and Terry (Figure 10) \.The .resuzl.ts_j_.showed; that AB.C.IL S ;Q\sf
! fy o L



L Figuré 9

T

ABCIL segregation of sera 1. and 2 in family HE, Posytive

ABCIL reactions with serum 1 indicated by solid arrows and

with serum. 2 open arrows. (Other members in the second

generatibn ane not shown in this diagram)
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eanor -(haplotype ¢) and Lsuris and Brian. (haplotype x). =
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: The latter ‘was. consistent for a sing¥e
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&B and HLA— ;lone haplotype ;

HLA-—A&B

| 'ﬂ"._VABCLL defind ;
.o ha 1ot di fe S
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”;There 1s no,signlflcant«dlfference between this me

* SRS

15 o + 12 5 and t:he mean S. I of 20 4 ¥ 18 1 (N—-az)«fo'""

o

 ftype c or x) f}When data from these latter two groups are pog&ed .

ffP°°1 d‘S I ,1s 13 7 + 16 6 (N~76) gﬂi; pooled S,I,»ls 51f4;flcantly
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as 'hég itive i_‘ﬁ'.'_,t':wbl.‘ -of 'tﬁgé ‘women ‘wHo.

e ,l :




"ﬁificient for the detection of all humoral evid.

Y
1 .

Sl i? ' .
togepher witb findings in the finelfstudy, 1ndicates that the Cla

izatio

t*ndiyiduai family., This finding,

) w»'"

i

ABCIL technique, using approprta@etserum before and after rtmoval

o

particular antigen in. unrelated 1ndividuals; disregarding how

/

S broadly specific that serum may be

_In the STIN serum study, although it appears convincing that

this serum could be detecting a common HLA—D antigen in thOse-

B 1ocus antigens of the-HLA system.- Bus it was encouraging tok. S

find that a serum so~wide1y reactive against unrelated individuals‘

‘of an HLA—D specificity by absorption can be used to identiﬁy that-

ABCIL positive rndividuals, the pfbportion of cells so detected was ;iv

°

high Mdre cells we being tested at this point in order thdt a

o ; . . -

:Qv-,




e

Litha "B“ céll targét compared wiﬁh chat from thA unaeparanad ?BL.‘~v’

3.,0n¢ would expecc

“jturned out to be very rewarding. This inbred populhtion has so

‘ i
~mfar con:ributed Hho: 1ess than 30 HLA~D homozygdﬁs cells of lO

;different specificitiea.. Such cells are not only uséful as MLC

"uEimAtod 13 the genérnl populanion. Ohé o€EEr>intriguwha

" Y R

mdina ia :ho rathar constant deg:ee\ Qr releana from

‘,.h higher degree

i of 51"

\~homozygous cells, or MLC typing cells, in the Hu;terites has e S

‘, typing cells,_chey are also ideal for. abgOSBing out one particular

5‘

FHLA—D specifieity from serum’ for HLA—D serology using the "candem

"wantibodies/ightheir serum,_often many years after thelr lact-'

:ABCIL t:ec:hrd.que."i In addition, because of their grand' multiparity,r 3f ‘

5othese Hutterite women\hre not infrequently found to have good ABCII
. ‘

R TR

ipregnancy by wh!ch time any complement dependent type of cytotoxic "

RPN

I .
"vantibody would 1on€bhave disappeared.; For. some obscure reason, the‘-

. - -
. K Ea

-antibodies in such sera are usually non—HLA-A & B and cannot be

removed by platelets.e It is quite possible that many of these serd

.may - contain antibodles that are HLA—D specific and they are under

ﬁf




: : / TN
cytotoxicity test w;th one modification - prolonged incubation timl ey

Their results were very encohxaging in that two sera after pooled

m,platelet absorption to’ remove anti-HLA~A & B speCificities marked

:cells that carry a known MLC factor in complete concordance with the

.;presentluong B-cell cytotoxicity testing (B-CYT) is also

under stﬁ&'ﬂin this 1aboratory Preliminary results fai; Co show













are ‘many- Centres 1n\Canada and 11} t:he l?nit&d States WlthoUt transplant— B

: -'_ atlor\ fac111t1es.- Thelr patlents are treated only by hemodlalVS1s.,..
VN - di : : :




*yeérs;, There are ”however,’some aspects‘of the chronlc x nal

B Hence, a successful'






















’the 22 patients studied indicating

"hat 507 of the patients were sénsitized by CYT, CAT or MAGG.'%V f;ﬂljj7~,v52{:‘

~g1}ftogether, positive serum—cell combinations are 40/110 or 367. The 1{7_12’ﬁf{;#

seggwkiving these positive reactioqs Were from 13 of the 22 patienti ?.”

B Analyses of these data indicate thatﬂeach 1ndividua1

o ‘\‘- LR

'ﬁy;may be in a different stage of response to tlssue antigenic sen31tiz—1i

jfffation as a result of blood transfu51on.A By ppollng the results of

'ﬁfi4~
N
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‘ ‘Comparison of CYT,: CAT," |
c 2 hemodialysis .patienss’ sera against five

P

'éﬁdlABCIifréaétiops.

ive pahel cells.
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ftwo positive CAT and one positlve MAGG feaction;agalnst the panel

. blood transfusions were required CYT CAT and.WAGG bé%ame undetect—*'”

et

- : T k.3 ' L
'able apqthis p01nt but ABCIL reactlons were still positxve 20 months 5

'f_dlffers from DﬁkG 1n the widespread and perSIStent;ev1dence of CAT{
":mantlbody,,although both showed ABCIL antlbodles that 3& bome stage; ;

mark all flve pahel cells.v ABCIL antlbodles per51sted lgnger than.
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Rejected a

-

g13{¢§1ﬂf

JSurviving o3 .

‘Surviving,

" Rejected, hyberacutely

- Rejected, hyperacutely

e



‘ ll water used in hemodialy51?

! inadequate to det%ft >ii humora

\_;1»was.detec‘ed in 2 additional patients.; These 2 patlents were"

"ffthan 5 units of blood transfusion 1n th. vious yeﬁr.f_‘
H This modest increaselln the number of patlents found to haye

‘}x{l sen31thation is. not the'main reason for advocatlng ABCIL as. these

L P .
? Ca

'two sera mlght well have given'evidencéhof'eXistent tissue_sensitiz—_ N
o atlon by us1ng a larger CYT test panel The value of the'addltlonal-
T test is at once apparent Lf ‘one consldere the 1nd1vidua1 AbCIL-‘



':{ may,disappear before CYT., But in general the reverse is true.v

:.ilonger. Hence, CYT reactions tend to- appear later w1th sens:tlz-‘.xV"*

f;Thus

bvusensitization by blood Cransfusion could b,

D

Tin’all 5 patients tested late in their cour@e, after tlssue ;

g st‘opped ABCIL persistcd

P

N

'ation and disappear earlier after cessation of immunizatlon than ABCIL

ltreactiv1ty It is also clear that patient DHAG -1f screened for ‘i vl

i CYT from the 53rd ta the blnd month would be labelled as a ’non—

\ .

‘. - - @' B
,responder ;‘although we know retrospectlvely that he had p051t1ve

A

SN . M .,u'.

\CYT reactlons earller against one panél cell howevsr dn’ contrast

a-

ABCIL reactiéns were w1despr d and per51stent.‘ ThlS can be e\plalnedv

- . 1.»

“in part by the extreme sensitlvity of this test as wcll as the?

&

wider cell spectrum of react1v1ty as shown in Chapter III.

S L

The earlier studies (Chapter III) w1th ABCIL antlbodles in the
\. . .

sera of parous women showed that they per51st longer than CYT antlbody

.« et




fz,The succeSS or failute of any organ graft is a complex'p oblem

‘in which HLA matching plays a rolagbut is far from providing the

uagntire answer.- Intrinsic immune tesponsiveness may govern the

:ability of a recipient to mount a rejection on the graft (]83)

”fin the sera of patients on. dialysig.for more than one’ year with“

~fable correlation with graft success thus sounds attractive.. However,f7

“nen‘ f'the so called "nonresponders are, in fact, "different
hiresponders in that they do not prodUCe CYT but do produce othét
i'types of antibodies.; Perhaps some of these non—cytotox1c antibodles

j.may be protective to the graft, this may explaln why some patlents

ffwith more dialysis do better after transplantation (45)
Sl .

v

ransplantatio& (4 89 170, 171), the‘author flnds no- conclUslve
»:evidence from this study either by Judglng from the pOS1t1ve ABCIL
f'teactions against random cells or- by dlrect ABGLLtcross—matchlng

Experlences of the group,zanoston (23) and 1n Parls (42)

,are in agreement with this}f Although LDA (or ABCII)

_”The concept of nonresponders (128), as judged by the absence of CYTjHi“”“'l

A

In contrast to others claims that LDA (ABCIL) 1s bad 1n kidnew‘,bh"‘



“fof che antibody. He recexvedythe kidﬁﬁy from his 60 year old father'

e <
remained at about 2 0 mgA Because of the many blood transfusions
he recelved durlng dlaly513, this Fatlent represente a hyperlmmunlzed LT
- . L # g X - o . » - - -
' : i . '




icities HLA—A & B and HLA~

c:an be es tablished.

,~ Reciplent sera










General Discussions/and Conclusion
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; "‘x-”&e»»worthwhlle ‘to look for"complexes 1n urine

v




Y

1)-mphocytic, these ax‘ev : “
¥ R

,2; There is an’ age and sex difference of 1ympholytic effector’

"éerlé, there is no. sex difference umongst monocytic effector cells."'
e :

-;The former, but not the latter, are. also,sensitive to immuno— f{

suppressions ﬂ zg-" o ,' e

' 33 Compared with the lymphocytotoxicity (CYT), BCIL 1s a more
‘sensitive method of detectihg allosen51tlzat10n in human.{ F0110w1ng

ﬁ-:{, '_sen51tization, ABCIL apf/hody appears before CYT antlbody, after

-

- - L
'uceegation of antl%/nic exposure, ABCIL antibody also per51sts longer..‘ :

K 4, Differenﬁ 1nd1v1duals may respond to alloqensitizatlon

n_‘

. ‘by produc1ng dlfferent typea of anglbody, some of the so- called

nonresoonders that do not produce CYT antlbody are, 1n-fact, b yf;-ﬁ
- "ABCIL responders because they do produce ABCIL antibody.. ;'g; -

B .‘,Y,

:5{_ There are two types ‘of ABCIL antlbody with regard to:

5

ALA specxflclty, those w1th HLA—A & B (and probablv C) ‘ f., ir.f_ L :f;-
e ‘.spec1f1cities are dlrected to both .T and B 'cella 1n peripheral »

blood.. Those w1th presumably HIA—D speciflcitles ‘are dlrectcd onlv,;-lju

s

S \__



‘xbin the field of kidney transplantation is, as yet, not clear. o :,Ja‘_,*

'fto B cells, the stimuiating cells in MLC. In this regard AHCIL ‘f]’jy

reprasenta a rapid serological teqhnique for detecting HLA—D ancigena

e
I
e

)

6.‘ The biologic significance of these two types of ABCI& antibody
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