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A. Malley, E. Benjamini , and N. Talal

The Seventeenth Midwinter Conference of Immunologists was held January

21— 24, 1978, at the Asilomar Conference Grounds, Paci f i c Grove, Cal i fo rn ia,

with Eli Benjamini and Norman Talal as co-chairs. The subject of the con-

f erence , “Normal and Abnormal Aspects of Immunclogic Regulations,” was dis-

cussed during five half—day sessions by invited speakers.

One evening of the conference was devoted to a speaker provided by the

Graduate Students and Postdoctoral Immunolocjists Association. Their speaker

was Dr. Mark Lappe’. who spoke on the “Regulation of Scientific Research.”

The Fourth Annual Dan H. Campbell Memorial Lecture was given by Baruj

Benacerraf (Harvard Medical School) . His lecture was preceded by a few

introductory remarks by George Feigen (Stanford University) a close associ-

ate and friend of Dr. Campbell for many years. [1 . 0. McDevitt (Stanford

University) introduced Dr. Benacerraf , whose topic for the opening talk was

“The Regulation of Immune Responses by Specific Suppressor T Cells and

Suppressor Factor .”

Dr. Benacerraf presented data demonstrating the induction of suppressor

T cells to the antigen fpoi y (Glu 6° A1a3° Tyr10)j (GAT) , and that the induc-

tion of suppressor cells is under the control of immune response (Ir) genes .

A soluble factor extracted from suppressor T cells was described , and the

properties of the suppressor factor were discussed . The suppressor factor :

(1) binds antigens , (2) has a molecular weight between 40,000 and 50,000,

(3) is coded for by the Ir gene , (4) is active both in vivo and in vitro , and

(5) can function across the H-2 barrier. 
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Dr. Benacerraf presented data that indicate the soluble suppressor

fac tor also may induce normal non immune spleen cell s to produce suppressor

T cells. Because the suppressor factor combined with antigen , the role of

antigen-bound T suppressor factor was explored . Affinity chromatography was

used for removal of antigen from the antigen-suppressor factor complex to

attain antigen-free soluble suppressor factor. Antigen-free suppressor factor

cultured with normal spleen cells did not induce the formation of suppressor

T cells.

Experiments designed to determine if the in vivo administration of anti—

sera against the I-Jregion could deplete the recipient of suppressor T cells

and permit a normal immune response were presented , and the potential applica-

tion of such antisera to such various disease states was discussed .

The first session of the conference , convened by Harvey Cantor (Harvard

Medical School), dealt with general aspects of immunologic regulation. Dr.

Will iam Paul (Na tional Institutes of Heal th), the first speaker , talked about

immunolog ic recognition in cellular interaction .

The activation of antigen-specific thytnus-dependent (T) lymphocytes for

in vitro proliferation depends upon the interaction of these cells with

antigen-presenting cells. The latter are Ia
+
, I g ,  Thyl , adherent radiore-

sistant cells that are probably a subset of cells within the macrophage-rnono-

cyte lineage. The activation of primed T lymphocytes by such antigen-presenting

cells is most efficient if the donor of the T lymphocytes and the donor of the

antigen—presenting cells possess a common allelic form of the I-A subregion of

the major histocompatibility complex (r4HC) . Furthermore, in in vitro responses

that are controlled by MHC-linked specific immune response (Ir) genes , the

donor of the antigen—presenting cells must possess a responder allele of the
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Ir gene controlling the response if it is to stimulate the response of primed

T lymphocytes. These results suggest that the primed T lymphocytes detect two

characteristics of the antigen—presenting cell; the antigen that it bears and

the Ia molecules expressed on it. Furthermore , Ir genes express their func-

tions at least within antigen-presenting cells.

Recent stud ies have exam ined the “rules” for cellular interac t ions and

Ir gene product expression in the more complex dual Ir gene system controlli ng

the immune response to poly—(Glu , Lys, Phe) (G14). Paul and his associates

have concluded that both Ir genes must be expressed during lymphocyte activa-

tion , tha t both con trol cell surface phenomena , that both are expressed in

the same cell , and that the antigen—presenting cell is a site of expression

of these genes. These conclusions were based on studies on the inhibition

of activation by anti-Ia sera, immune responsiveness of appropriate radiation

chimeras , and presentation functions of antigen-presenting cells.

The joint recognition by T lymphocytes of GL~ and the gene products of

two separate I regions places very serious constraints on immunologic recog-

nition mechanisms of T lymphocy tes and on antigen-processing mechanisms of

antigen-presenting cells. On the whole , these da ta ar~ most consistent with

either “linked dual recognit ion” or “complex antigenic determinant recogni-

tion.” They strongly suggest that the antigen-processing event is a locus

of Ir gene product expression.

Dr. Richard Gershon (Yale University School of Medicine) next discussed

various aspec ts of immunolog ic regulation in cellular interactions.

Dr. Gershon and his associates have shown (a) that purified helper T

cells indu ce cells  of ano ther T cell set, expressing the Lyl ,2,3
+ 
Qal

+ 
sur-

face phenotype, to exert potent suppressive activity , (b) that this T-T 

_s--. .~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~
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interaction plays an important role in regulating in vivo immune responses,

and (C) that this interaction represents an important barrier to procedures

intended to augment the immune status of individuals by adoptive (or ac tive)

immunotherapy . Their results also indicate that the Lyl ,~~,3
+ 
T cell set

mediating feedback suppressions in vivo is sensitive to both low doses of

cyclophosphamide and removal of the thymus in adult life . The importance of

this T—T interaction to normal physiological regulation of the immune response

is emphasized by the f i nding tha t the major T cell def icit of NZB mice (an

inbred strain of New Zealand Black mice in which an autoimmune disorder

spontaneously developes) is the absence and/or the malfunction of Lyl,2,3+

T cell set responsible for feedback inhibition.

The third paper , by Tadamitsu Kishimoto (Osaka University Medical School),

discussed regulation of immunoglobulin class by T lymphocytes.

Previously , Dr. Kishimoto and his associates had shown the requirement

of distinctive helper T cells for the activation of precursors of cells that

secrete IgG and IgE. Several recent studies have also suggested that helper T

cells are uniquely specific in their interaction with precursors of anti-

body-forming cells that bear a given class or subclass of rg or even a given

allotype of an IgG class. These results suggest tha t suppressor T cells for

the IgE antibody response may also be distinct from those for the IgG antibody

response and that the Ig-class antibody response may be regulated by Ig-class

speci fic helper and suppressor T cells .

Dr. Kishimoto summarized some recent experiments about IgE-class specific

suppressor T cells and their soluble products. Pretreatment of BALB/c mice

with DNP-Mycobacteriuxn suppressed induction of the anti-DNP IgE antibody

response with DNP-OA , whereas the IgG antibody response was enhanced by the
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pretreatment. The ~;e1,~ctive supp r cn ~; ion  of the l yE an t i  body response was

shown to be due to the  indu c t ion  of DNP—reac t ive  IgE— class  specif ic  suppressor

T cells w i t h  D N P — M y c o b a c t u r i u m .

The suppressor function of lyE—class specific suppressor T cells was

mediated with soluble products released from these cells upon stimulation with

DNP—antiqen . Anti qen—~ pecific stimulation was required for the induction of

suppressor factor(s), but the suppressor a c t i v i t y  of the factor(s) was not

antigen-specific and was not adsorbed with DNP—anti yen . The suppressor factor

(or factors) has a determinant en coded wi th  t h e  NHC gene and did not exert its

effect across the MIIC barrier. The suppressor activity was adsorbed with

spleen cells that had beeti primed with DNP-OA for induction of an IgE antibod y

response , but the activity was not adsorbed with nylon—purified T cells, a

fact that shows the  t ar g e t  ce l ls  were B or ny lon—adheren t  T ce l l s  precommit ted

to the lyE ant ibody response.  One clone of T cell hy b r id s  between BW 5147

and T ce l ls  from DNP-Mycob ac t e r ium-pr imed BALB/ c mice  c o n t i n u o u s l y  secretes

IgE— cl ass s pe c i f ic  suppressor f a c t o r .  The hy br id  P ccl is expressed Thyl , 2 ,

H _ 2 K d , and H-2I~ on t h e i r  s u r fa c e  and had (~2 chromosomen .  The T cell  hybr id

tha t shows the  f u n c t i o n  of IqE-class  s pe c i f i c  suppressor T c e l l s  w i l l  be a

u s e f u l  tool in t he  s tudy  of t h e  mechanism of I q — c  lass ;;pec i fic  r e gu l a t i o n  of

an ant ibody r t ’~~~~~~ by ‘I’ COl in

T h e  f i r s t .  s e ;  ion  concluded w i t h  a paper by Thomas A.  Wa ldmann (National

I n s t i t u t e s  of flea i t h )  on cl i  :;ar I e r s  of r e g u lat o r y  T c e l l s  in human d i sease .

A Set  j (~ at  SU} ~pre~;sor ~ 11 systems requ a t  ts ;  v i r t u a l l y  a l l  immunologic

processes. R e c e n t l y ,  it. h o ;  In- n recogn i .~&nI that many immunodef ici ency

a u t o i mm un e , and ma l  i i ~~an t  di:;, ;es .u ~cSso~ l i t  ,sI w i t h  d i so rde rs  of these

negative regu I at  o r y  ;;  c 1 1 system- ; . In acid it ~on , T cell icukomias
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have been identified that represent nionoclonal expansion of either the helper

or suppressor P cell systems. To analyze these defects of immunoregulatory

cel ls, Waldman and his associates utilized a technique for the study of dif-

ferentiation of peripheral blood B lymphocytes in vitro with the polyclonal

stimulant pokeweed mitogen to drive B cells into terminal maturation into

imznunoglobulin-synthesizing cells. A modified version of this technique was

utilized in the assessment of helper T cell and suppressor T cell activities.

When assessed with these techniques, the majority of patients with common

variable hypogammaglobulinemia or with selective IgA deficiency were demonstrated

to have an intrinsic defect of the B cell — plasma cell system . However , in a

subset of patients a disorder of the suppressor cell system appeared to play a

more significant role in the pathogenesis of the immunologic defects. An

abnormal number of activated suppressor T cells was demonstrated in this group

of patients with common variable hypogammaglobulinemia. The coculture of cells

from the patients of this group with normal cells suppressed immunoglobulin

synthesis by the normal cells. In addition , the purified B cells from these

patients were able to synthesize immunoglobulin molecules normally when separated

from their circulating suppressor T cells. Some patients with a selective IgA

deficiency had an associated circulating IgA-class specific suppressor T cell.

Non-T-cell suppressor cells that appear to play a role in a polyclonal defi-

ciency associated with multiple myeloma have been demonstrated in the circula—

tion of patients with this disorder. At the other end of the spectrum of

immunologic response, a reduction in the capacity to generate suppressor P

cells and suppressor P cell products has been implicated in the pathoqenesis

of autoimmune diseases in mice.
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Waldman and c o — w o r k c z  s have stu ~ ied T ccli 1 eukem i as of man to dcl. inc

homogeneous ‘r ce l l  po})uiat ions w i t h ,  r e ta ined  immun oloy i act. i v i t y . When

anal yzed by the in vitro biosynthesis technique , per i i ’hieral blood 1 eukemic

T cells  of p a t i e n ts  w i t h  Sezary  syndrome could not syn thes i ze  immunoyl obu l it i

mo lecules , nor could they be act ivatecl to become suppressor cells;  however ,

the leukemic ccl is of some (hut not a l l )  patients w i t h  t h i s  disorder were

able to act  as the helper cells  r equ ir ed for the maturation of B cells to

immunoglobul i n — s y n t h e s i z i n g  ce l l s  in p o k e w e e d - m i t oq e n— st i m u l at e d  c u l t u r e s .

Thus , t h e  leukem ic ccl 1:; of some p a t i e n t s  w i t  h the Seza ry syndrome or ig i n at  c

f rom a subset of T ce l l s  programmed e x c l u s i v e l y  for  hc I pec i n t e r a ct i o n s  w i t h

B cel ls  in t h e i r  I ’r o d uc t i o n  of immuno cj lobul in  m o l e c u le s .  Tn g en er a l , a c u t e

lymphocytic  l y m pl i o b l a s t i c  l eukemic  P ce l l s  do h o t  s yn t h i e s i  ~e immunoylobulin

molecules  nor demonst r ate  helper or suppressor T cell function . W a i d m an  et a l .

observed an i n ter e s t  j u g  except  ion to t h i s  qehier ~i 1 iz a t i o n  in a patient w i t h

l eukemia  and p r of o u nd hypoqammaglobul in e m ia .  T h e  l eu k em i  c c c l i  f rom t h i  is

pa t i ent  acted as a Pot.cnt suppressor o f i m mu n oy l oh u l i n  synt .hesi  :; when

coc u It  u re~ I w i t ii norma l ce l l s  . These 1 eukem i cell s required a cooperat ing

subset of norma l ‘r cells i i i  o rde r  to cx p r e s s at  ul 1 suppressor . f fec  t . Tlie :;e

ob serva t .  ions are c o n s i s t e n t  wi Ut the  view th at  t we T cells , a

and i suppressor act ivator , must  i n t e r ac t  for  the getierat iou of :;uplicssou

e f fec t o r c e l ls .  Lt ’ukenuic eel  Is of t h i s  pat  ient seze presumably of c i t  h i t

the prostil ~ ressor or t lie suppressor act  i vato r  c i i  s but were not suppressor

effector c el l s .  I t  i i ;  hoped that the  : ;t t z d v  of ma] iqu.tii t P < t h i s  ~i i i d  th eir

produc t may eventual ly i’ro< ’~ t o  be as r eward  i m i  i n  re ; < ’ lv i nq quest ions

r ega rd ing  the T c e l l  r e g u l a t i o n  of humora l i m m u n e  response:;  <i s t h e  s tud y of

myclomas and t h e i r  par apro tei l l  products has proved to be in r e s o l v i n g  q u e s t i o n s

conce rn ing  humoral immun i ty .

.5
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The st cumid session , on the  imin u i<~~r e yu l at o r y  e f f e c ts  of t he  h i s t o c o mp at i —

bility system , was chaired by Hugh McDevi t t  ( S tan f o r d  U n i v e r s i t y  School of

Medicine). It opened with Paul Terasaki (University of California at Los

Angeles), who discussed the  a s soc ia t ion  of lI LA an t i g e n s  on B l ymphocytes w i th

disease susceptibility.

The highest association of an lILA a n t i g en  w i t h  d i sea s e  is found with

I {LA-B27 and a n k ylo s i n g  spond y l i t i s .  People with P27 have a relative risk (BR)

of 88, i.e., they are 88 t imes more suscept ible  to hav ing  ank y los ing  s p on d yl i t i s

th an n on —B27 pc op lc . Other diseases , e.g., Reiter ’s disease , psoriatic

ar t h r i t i s , amid a n t e r i o r  u v e i t i s , are associated w i t h  P27 . The la r < ; e s t  group

of d iseases a s s o c iat ed  w i t h  a s ing le  lI LA a n t ige n  is t h at  with lILA—PB . This

group inc l udes celiac , dermatitis, myasthenia gravis (MG) , Sjoyren ’s disease ,

Addison ’s disease , Graves ’ disease , juvenile onset. diabetes , and ch ron ic  a c t i ve

h e p a t i t i s .  The BBs for  these d i seases  range  from 2 to ~‘ . T h er e a r e onl y a few

o the r  diseases for  w h i c h  associa t ions  with l ILA ar e  now well estahi ished :

hemachromatosi s  w i t h  A3 and P 14 (B R = 9 ) ;  p sor i a s i s  w i t h  P13 , P17 , and B37

(RB = 5) ,  and more s t r o n g ly  with CW6; and m u l t i p le scle rosis  w i t h  A3 and r17

(BR = 2) . There is a long list of about 50 diseases  thj t  ire h ot. a snoc i ..t t ec l

w i t h  UL A or arc o n l y  weakly  associated .

Recen t ly at the Seventh  In t e r n at i o n a l  l i i  stocomp a t ih i  I i t y  Work shop,  i t  was

established that liLA—P antigens previously defined by mixed lymp hocyte c u l t u re  It

(MLC ) or lymphocyte defined (LD) typ ing could now be d e f i n e d  by serologic means.

These a n t i gens are  DRW 1 through DRW B . Some of the  DEW types a rt ’ more closely

l inked to disease than  the previously known aA or B loci a n t i g en s , and IILA -P8

diseases are more closely associated w i t h  DRW 3 t han  w i t h  BE . The REs im e  two

to f ive  t imes h ighe r  in most of the diseases studied thus far. t’lultip le 

-
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scl erosis  is  more c l o sel y  associated w i t h  DRW 2 t h a m i  w i t h  I ILA — A 3 or 87. R ht euma—

toid a r t h r i t i s  seems to lie c lo s e l y associated w i t h  DBW4 , p a r t i c u l a r ly in fe males;

the lILA — ABC a n t i gen s  have weaker  associa t ion s .

The e a r l i e r  f i n d i ng  by Terasaki et a l .  tha t an an t igen  on B lymphocytes

detected by cold in c u bat i o n  at in the an t ibody  step is of low frequency

in leukemic cells has been confirmed ; leukemic cells do not seem to react to

these cold antibodies by B lymphocytes from normal persons.

Studies are now being car r ied  out in which lILA types are P ing correlated

to the an t ibod y response to vaccines .  Terasaki  and co—workers have shown tha t

BWl6 persons , unlike non—BWl6 persons , do not respond to i n f l u e n z a  vaccine .

Vacc ina t ion  w i t h  rube l la  r e su l t s  in hi gh t i t e r s  in hILA— Bl~1 and 1322 volunteers .

The a s soc i a t i ons  w i l l  r equ i r e  t e s t i ng  in other ser ies  for  c o n f i r m a t i o n .  They

also have studied lILA associa t ion w i t h  immune response to liLA a n t i g e n s  themselves.

They examined human  k i d n e y  t r a n s p l a n t  p a t i e n t s  who have had a l lo cj r a f t  survival

for more than 12 mon ths  (2 , 074 pa t i en t s)  and compared them to those in whom

t i -ansp lan ts  have f a i l e d  between 1 and 3 m o n t h s  a f t e r  t r a n s p l a n t a t i on  (1 , 444

p a t i e n t s)  . There  were no d i f f e r e n c e s  in the frequency of the ElLA a n t i g e n s  in

these groups .  In a d d it i o n , the  su rv iva l  ra tes  of p a t i e n t s  w i t h  each of the

lILA a n t i g e n s  were de te rmined  and found not to d i f f e r  s i g n i f i c a n t l y .  Therefore ,

the responder s t a t u s  is not d i r e c t l y  assoc ia ted  wi th a p a t i e n t ’s liLA type . In

a study on spec i f i c  nonrespon sivenc ss , the i ncom i<a t ib i l  i t i e s  for  each of t h e

lILA s p e c i f i c i t i e s  were examined in over 5 , 000 p at i e n t s .

There were some d i  f l i c r e m i c e s  in var ious  c o m b i n a t i o n s ,  hu t  in  general i t

was difficult to establish tha t one combination of liLA incompatibilitie s would

resu l t  in f a i l u r e s  or successes. P a t i e n t s  who produced lar ge  a m o u n t s  of

cytotoxic ant ibodies  d i f f e r e d  from those who did not have any cytotoxic

~ 

... ~~~. ~ . s~~~.
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antibodies in  t h e i r  serum in the  f requency  of a few lILA s p e c i f i c i t ie s .  EI LA —A3

was high ari d HLA-A9 was low in the h igh  responders to liLA a n t ig en s .

The paradox of high su rv iva l  rates of k idney  t r ansp l an t s  a f t e r  blood

t r a n s f us i o n s  has liL t il con f i rmed  in 18 d i f f e r e n t  s tud ie s .  R e c e n t l y ,  Terasaki

et al. were able to associate the presence of cold B lymphocyte cytotoxir i s w i t h

high s u r v i v a l  r a t e s .  Thus , it is i.’ossible t ha t  enhanc ing  a n t i b o d i e s  induced

by t h e  t r an s f u s i o n s  may possibly he an t ibod ie s  aga in s t  suppressor cells or

a n t i - i d i o t y p e  antibodies detected by cold B lymphocy te  c y tot o x i c i t y .

The second speaker , Robert W i n c h e s t e r  ( Rocke fe l l e r  U n i v e r s i t y) , spok e on

human Ia de . er r n i n an t s .  lIe focused his discussion on the d i f f e r e n t i at i o n

a l l o a n t iq c r i s  r e l e v a n t  to disease in human b e i m i g s .

There is cons iderable  evidence that prote ins  in the major  c l a s s  of human

lymp hocyte membrane  g lycopro tcins  tha t  are s e l ec t ive ly  expressed out  B but  not

T ce l ls  are homologues of the murine Ia system . Thus , they  are termed I a - l i k e  ~~. -

or , for convenience , Ia d e t e r m i n a n t s .  The two types of reagents used for their

recognition are relatively well defined in terms of the n a t u r e  of the molecular

sys tem w i t h  wh i ch  they react .  He te roan t isera  ra ised to a m i x t u r e  of a l l  B cell

sp e c i f i c  a l lo a n t iqe n s  and a ll oan t i s e r a  both recognize  a ~i5 , 000—d al ton  nonco—

v a l e n t l y  l i n k e d  complex of 28 , 000— and 37 , 000—dal ton  polypeptide c h a i n s .  Cha in

dissociat ion occurs at  100°C but r esu l t s  in a loss of ant i q en i c i t y .

Definition of specificitics of the Ia alloantisera can readily be

accomplished with the use of a p anel  of B lyinphoid h u e s  de r ived  from donors

who ~irc hiomozycious for  d e te r m i n a n t s  of the P locus.  C d t  <l i ii al loant isera g ive

r e a c t i v i t ie s  tha t  en ab l e  them to be used as a paral lel method for the recogni-

tion of determinants closely related to the D locus, the DR specif i c i t i e s .  Of

particular interest are antisera tha t recognize d e t e r m i n a n t s  exc lusive ly
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x~ i ~~si;t~ I en ci  t l i  ~ r .1  or OW I ti ’Ino~~~l iw; c~ 1 l i i  or I hose r~ - t i i t - ~~t t F i a t  r u i t

w i t h  an an t  iq er i  s h u t e d  l v  l o t h  P.34 a n t  [ ‘W i u i i d i v i ~ h i m , l s .  AI~~or 1 - t  i e m u  i xpe r i—

emict’s pr e v i i~ evidenc e of t Fe s i m i t j l spec i f i t it  ‘,‘ of th e ser t react i v e w i t h

both OW-b a r i d  OW? .  I n  t~ - r a of p i t  lent s w i t h  r l u - u m t t o i J  a r t h r i  t I : , 80% reacted

w i t h  t he  i i p W 4 — 7  ;~ - - 1 f i c i  tv r ugen t 1; o n l y  25% of n o r m a l s  d i d . T ilL  ~i l C  testing

of thes e p it i c u i t  a dens. ‘ i st r a t  ~~ s i g n i f i c an t  i n c r e as es  in  hot  iW-2 and O W ’  i i i

r i i e u r at  a i d  a r t  h r  i si a ~~~ ient a; 7E% c i p at i en t  Pu t  o n ly  31% of con t ro l s  had

P - b  an ,l or W i  . W i  r i ch e s t  or di  - ;cusdc  I ex arn ~ 1 e: of t a t  i c ut s  r i s e  t l i i i  wi t l i  t he

0 R W 4 — 7  re,i~j ’r i t  a who r s - v t r t . h e l t s s  were  fu g i t i v e  for  t h e  PLC tv ;- e s  0 3 1  or 7.

10 WdS an  . u a so c i a t  ion  of r h e u m a t o id  a r t  O r i t  i n  w i t h  u r e lat e d  f a m i ly  of D

b c  i a 11 e It ’s , i a t  re r n . m  w i t h  a a i r i s  i i  i i ,  t i m i m u a m i t  0W4 is or ig i : n 1  11 y descr ibed

hv J a r s u ’:

The Is  sy s t  - r i  ~ as v i e s . - c , i  in  t i n e  cen t  ext of a diff er ent iation allcian ti~en

0:1 le m a t o p o r e t  ic  t i - I  i s  r i o t  usual lv cons id i red to ii part of t h e  i m m u n e  s vs t  em .

The model  system of  q i i r n u b e c ’ t e  d i f f e r e n t  i t t  it ’s  w a s  used . I i  determinants

were clete ted on comm i ttei precursors (CO P — C )  as  well us on i m e l o l l . is ts  ii d a

f ew I r om~~, locyt  ‘s . 0’.- id~ ic,  t h a t  these s~ r e  t h e  s lrre m o l e c u l a r  sy st  em e xj r t u n d

S ce l l s  w as  ; - r o v i L i  i - v  ihi.orj t iori t - x ; ei i m n t s , pa r a l l el  r e a c t  i v i t y  of

a l  l o a nt  isera , and eli - mi c i i  e vi d e n c e  of the  same 2r1 , u ) 00 — t o  37 , lill O—da l t on  p~~o t i l e

obta i ned w i t  h 13 1 v m p i u o c v t  es . It was thought that t he  I a d e t e r m i n a n t s  f ur e t ion

on I h - early Ci 11s of t he -a m a  n i t  locyt e s er i e s  n ir  tht i t ’ F i le n t  a m e c l i au i  inn fo r

the  con t r o l  o f  pro l i f e r i t  imi q c e l ls  arid that the spi m a l role of the Ia e ’.-st cm

on B lvmphocyt i-s arid 50115,-vt es i t t  t i e  context of the immune rt’sl)ouise could be

a ph y logenet  i c i  11 y m o re  r t een  t t i  se of t h i s  ~y n t e rn.

J u d i t h  A.  K aRl’  (Jewish  Ilosp i ta l  and Waslu i  i i q t o r i  tin ivero i t  v School  of

Medicine) reported on the role of suppressor  and h 1 per T eel Is  in i mmune

responses to ant F gems under I r qene cent m-o F 
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- 13) I t )
The sy n t l u e t  m e  p o l y n u t - t  tO 1. — g l u t a m n u t - ac i d  — l , — a l a i u t i t e  — L — t .y m o r u l l u c  ( ;A ’P)

f .u i ls to r ; t  imul at e devi - I op mrue m i t  of GAT—r ;poe  i t  ie anti body respouin ;er ; i i i  ,u o Im r c ; ; l a m u ( I o r

mice but does r ;t  imu Ia I e development  u I  GIl T— r~ - i - - i lie s u i I ) l ) r t ’ r  ;s~~m ‘I’ c e l l s  tita

i nh i  ii it  ( ii , ’ dev i ’  I i~J ’m. i m  t ot  riot nra 1 m i t t  i — SA l’ ~‘1 
,mcqimu - form i r ig c e ll  ( I ’ i ’ t’) r t ’ n ; j  n i i se : ;

IS.) GA’l’ i Ot l i}  I eXe I I r f lu ’  I I ty  l a t  (‘CI boy i t ie  : ; e r i r n m  a I burn i i i  ( A’1’— M 1 3 SA )  . Fx t r a i t a (n -em

lymphoid  eel In nt A l — p r i m e d  bu t  not  of c - u u t u t  m o l  , i m n n i m e ; ; I o m t i e m  in i - c cant a in a

T ceE I factor (SM—Fa t- ) that .ilno sIie (-m I m e t  I l y  i i i I I t : ; . i i ’:; t e n , i o r u s ’a ;  to ;A’l’—MItSA

by ruc ) r mna I ~;ymi Iu - m ie i - m li i a - , Kalip ~~ 
t a u n t  i d  dat .u I u ulu ’ mnu ‘ t i : ; t  r a t e :  (I) t l ist  ‘-xt m a - t  a

from ~ I l  G A T — j u i m m m e d  n io t m r e r ; I ’ o r t u l ( ’ r  ( l I _ 2 1 • c i t~~ ) u f l i L - I I ‘ : ; t  ‘ - 1  en t u t  .i i m n i SAT — l’: ; l ’ , ( 2 )

tha t n o n — I I — 2  gcmii - r ; d i d  tot r e n t  r u t  l i i i’  pr od u c t  i o n  i t  t ; / Vl’—T~;I- ’, (.1) tha t .uI I

mi on re ig -ot i l e r  r ; t r , u  i t t , ;  of mic e r u-g am il Ii ;-. ; of I I n - i t  i i o m u — l I — .’ q ’ -t u s wet - ~~~~~ 1 1.51 .1

by ~; 1vl’—T ~;l - - fr u n i  a l l  o l i n -r at  m i  i n s  i i - . u t i m u q  t i m e  r i o i t r e a l ) uu l ( ’i  l l — .~ ~~~~~‘ 
-

( 4 )  ( lu s t  o t J - p m e : ; r ;  t o u t  ot  GA’l’ — MItSA resl o m i s t - : ;  by b o t h  ; ‘ çu iqouu e  i ar i d  a l  In i jous ’  i t

n o i i r e : ;I s s i . h ’i  19(1 ( ‘ i ’ l l  eel I : ;  w e ;  med i.tt ed by . i  m utt > I t - t u F t ’  , -i u, -o& l e t i  l y I h 1— .

comp l e x , ~ nd ( ‘ 1  t lis t bot h r i y i u q e i t o  i t -  and .i i loqeme’ i r i n i m i  u ’ : ;j o t i . h ’ i  Ill t e e  we n t’

nU~’prosned 1 y p u m  i i i  ed GA’i ’ — i s i  t h a t  I m e k u t i  I n u m u t u m i  r e t - I  i ye SAT . S he a I so

d i  :;c im :;r ;e d I he i e I , u t  i o l i r ; h u i I )  of  l i i i ’  gemn’t t e n ;  of  i;A I’—T, ; t -  to tO hi - u , i m i t  i t l u ’ m i — : ; p e e l I ie

‘rho next :;i t akt’r , l-OIq ,ur ~~;. l-:nq I t - m a r t  ( P t  . in I in  i i  t h u  v u  ~ u t  y )  , di scu:nn’d

r ; u t l  I t t  - - a ;  i n n  ot  I h -  m I xt ’ul I ym~u I u o c y t  c u - u t i o t t  (Ml .I~) iii un m uu I y ‘I vu-i I ;  ~umud F-

e el  F t . i e t  op  5

The f t  i l i t ,  0 of I yuit~.t io cyt  en IS) I ’ m  ol  i I e l i  I e l i i  r u - s l i l s e  t o  a l l  og l e - h e  , e F  I n ;

i i i  t h e  M I R  I i ;  an  u i r n m n ; u t a  I e v i ’u u t  . ‘I’lu& ’ -x p  )~~r ia t t o n  t n  I Iii ; phe mi oius -mi ouu i n  t w o

‘ f l i t t a l o n : ;  I Vt ’ ” I m e l  i v  i d i m a  I n ;  w a - ;  r-.ouiq ht

1 yin~iIuot ’y I C’S I t t I l l  . 1 1 1  II i,A I 1 2, I iW-I iuorin .~y .p n t ;  m a r t  (NM) , w h o  r u - v t — i  v u - ui I l iytuu i i

i r r a d i - i t  m u  s l i e r - I  l y i t t  cm h i m  I i i , f a i l e d  t o  u t a p o r i l i i i  t i m  111 W t o  ~ I rus i n ; i i l l

- - - -— - — - —-—-—
~ ~
_ i_~ ~~~~~~~~~~~~~~~~~ -~~~~~~~~~
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~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~

At thur Malley
Page 1 3

allogeneic cells. They did respond n o r m a l l y ,  how ever , to t h e  m i t  oqont : ;

phy tohemagg lu t i n imu  (P II A) and concanavalin A (Con A). Iii; ; lymphocytes suppressed

responses in the MLR of DW4 persons but not j u t  the I4LRs of Dl’14 negat ive persons ,

regardless of t he i r  HLA—A or B a n t i g e n s .  This  e f f e c t , which was radiosensi t ive,

was due to a T ce l l .

Another ind iv idua l (311) , a mul t i parous lh LA — B 7 , DW2 hometzyqou s woman ,

responded to most allogeneic cells but not to those of her husband ( W I l ) ,  who

was H LA—Bw3 5 , OWl homozygous. When her T ce l l s  were added to the  rcspomidcr

lymphocytes of lILA i d e n t i ca l  pe r sons , t h e i r  response ;;  to her h u sb a n d ’  al loqc ’neic

cells were suppressed by 60 to 95% . The responses of HLA nonidemit ica l  persons

were not suppressed . More r ecen t ly ,  her suppressor cells were separated from

her responder c e l l s , and suppression was shown to be spec i f i c  for  IiLA -DW 2 in

the responders. t ier  suppressor cells d i f f e r e d  from those of the  HLA— 1312 , l)W 4

homozygous man met t t ion ed  above (MM ) in t h a t  they were speci f ic  1)0th) for  II LA— D

in the responders amid for d e t e r m i nan t s  m i  the  i r radia ted st : imula tors  of WH .

In p r e l i m i n a r y  exper iments , supe rnat an t s  from c u l t u r e s  between t IM and

al logeneic  cel ls  or between Jil and WIl , were a l so  suppressive of MLR s .

Suppression was speci f i c  for  liLlt— D of the r espomt d~’r in both cast - s .

In  summary,  En glemn an am m d h i s  associates found  th a t  the  f a i l u r e  of ce l l s

from two persons to respond in the MLR s was due to a t ito sUp pr ess iom) by suppressor

T lymphocytes. These eel Is ( 1) only  in t h i h i l  the responses in the MLR of other

persons who share  i d en t i t y  of l I L A — f l ,  ( )  may also he speci fir for time s t i m u lat o r

cell , (3 )  ar e  f u r m c t- ionall y separable from responder T cel ls , and ( 4 )  m a y  release

soluble fac to rs  t h a t  media te  suppression.

The last  speaker of t h i s  sess t out , S tua r t  F. Sch l on u m a n  ( h t a r v a i d  School of

M e d i c i n e )  , t a l k e d  about d i f f e r e n t  ia t  ion r~m 1 ti q Cm i s  on normal and I e uk r m i c  l ymju hoi  d

c e l l s  in m an .

— -- ~~ - .  ~~~~~~ -- - ~~~~~~~~~—- ---=~~ ~~~~~~~~~~~~~ -- -—- - .-- ~~ -~~~~~—-~~~~~~~ -- -~~~~~~~- ~~~~~~ -
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In man> the precise dissection of the cellular mechanisms and interactions

involved in the generation of the human response in vivo and iii vitro has been

facilitated in recent years by these interrelated areas: (1) The development

of in vitro methods for the characterization and identification of human> lymnpho—

cyte  classes by cell su r f ace  markers , ( 2 )  the development of new techn iques for

the isolat ion> of h i g h l y  pu r i f i ed  subsets of lymphocytes and moitocytes,  and (3 )

the development of it> vitro techniques to discriminate both the functional

properties and interactions of the isolated subsets of lymphocytes autd macrophaqes.

Schlossman ’s report described the preparation of heteroantisera arid the recent

fractionation of alloantisera that allowed the characterization of human helper ,

suppressor, and cytotoxic T cells.

The subject of the third session , with Norman> Talal (University of

California at San Francisco School of Medicine) as the cha i rman , was autoimnlunity ,

and the opening paper was given by Toshikazu Shirai (Ch iba University School of

Medicine) . lIe spoke on the differential effects of itatui ral thymocytotoxic

autoantibody (NTh) on suppressor and helper  P cel ls .

One of the most remarkable abnormal i t i es  r eco gm i ized  iii NZB mice  is the

progressive decl ine iii certain T cell f u n c t i o mi s  that in  a;;sociat:ed w i t h  a

decrease in the number of rec i rcu la t ing  T cells. Sh i r a i  amid his associates

reported that NZB mice produce autoantibody (natural thymocylotoxic autoamitibody:

NTA) that is specifically cytotoxic for thymocytei and peripheral T cells, amid

they suggested that the  NTA cont r ibut es  to the age—dependent  dec l i ne  o f  T cel l

f u n c t i o n s  tha t  is c l ose l y  re la ted  to the development of tu t o m n i m u t i e  I ;h enomenua .

To assess the b io logica l  si gn i f i c a n c e  o NT/I , S l i i r t i  a r id  co—workers  stud ied  the

d i s t r i b u t i o n  and content  of N T / I — r e a c t i v e  a n t ige n  1tmom uq T c e l l s  t h rough  two

d i f f e r e n t  approaches: F i r s t , DNP—KL II -pr im o ’d  sp leen  cells from B/ILI3/c mice were

- - _ ~~~i n -  _~~i
___ 

~~ - - -
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rca ted with v a r y ing co m it - e t u t r a  t ion;;  of NT/I amid ‘ sup I i-me lt I (C)  , a irti wi-re cultured

wit)> 0.1 ug/mi of L>NP—KL 1I i t t  t he  motif ied Minih~ l 1 — I)utt t n t cult u t ’  system . It

was found tha t al  though  tlit’ treatment i f l)NI’— K l . I l — p u im cd  - ;
~ 
loon cells w i t h  UT/I

at a low dilution> sU}ipie~ st ’i1 t h e  alit i —DNP sccotid,try , t i i t  i l u ’ i y response , t ime

r eatment  at  ii igher  d i i  u t io n > s  rcsu 1 toil iii a s i g n >  i f meant -uuim ,iii ccmen t of t lit

in v i t r o  ant i body response . The results suggi ;; t i - I  t l> a  I t lie o r u t m a n r t ’m e ;  t et

a n t i  body r t -sI om use  was due t t the se lect ive  el imimia I ion of carr i ~-r — spec i I i c

suppressor T ce l l s  t h a t  w i - re  th ere st’nsi I lye to NT/I I l i a r> li t -i  h -e r ‘1’ t - u -11s

Second , in > order to le sru t  w h e t h e r  c e r t a in  T ce l l s  have i hi  ‘t i t e r  c o t >  t e n t  oF

N r A — r e a c t i v e  a u u t i q u ’ni t han >  ot hers , thesc imtve: - ; t i q at o r s  sta m mcd l i t  I y i n i o c - - t  i l ;

ant i  s plen ti c  P c e l ls  w i t ) >  N’l’A am id f l i t o r e s c i r m a t e d  r ab b i t  a n i t i m u i n u s e  I t ; ; . ‘l’lie

cel l s  wore s u b j e c t e d  to time an a l y s i s  wi l l>  f l im or e s t -ence— act i v m t t ’ d  i i i  1 sor t  ~-r

The f luoresceruse pat  t -ern i m id irs  led that t l u c r e  w e r e  two d i nit inc t pei ’u l m t in s-

of T cells tha t wore  c I t -an y di nit i r> qu ishab le by eta i n >  i r ug w i t  h NT/I. Phi t i ’oth

it oj iula t  ~o n ;  had abo ut  the n -lame a i ~e wa ;; dot  e rmu u i  ru ed b y the  ;; I ;~~t ; ac-mt I c m i  i i t j

p a t t e r n .  The t I tymocy los  and nip 1 em > i c  ‘I’ c c l i; ;  w eu s  t rca I c i  w i t I> appr opu-  i t t t

d i  lut iom un of N’l’A intl coniplemuuem>t ; abou t 40’i ot  t he  I n t >  1 c e l l  uu u u t ihe m welt ’

kill ccl ar id t ime  peak w i l t >  a l i i  qher  C l a m o r e n ; v u -n e ’ i n tl i- r i ;; it y di ss})peamed

Ph i  is m a rid h i s  a s s o ci at e s  have :;ugqt ’;;  t e d  t l ia  I t I i t ’ tI i f i t -  m t - m i c e  i n  t i e

con ten t of NT/I—reactive a nt  i gem between sup i’rL ’s ;c ’i t r i d  lie I per P ~~ l i s  wou i~l

a c c oum r>t  f or  t h u e  at ’ l i-ct  i Vt ’ ci ~lui I list  ion> of nuj-pren;;;~~r 1’ ct - i  i s  i t >  ti>c above

exper im m ’n m t  , and I l u st  NT/I lisa 1 so! cot i ~a’ l i ’l e I n >  t i n ’  .u ue— ht ’petudemu t tlt ’L I t ’ ,l s t ’

of cu - m t  t int ‘1’ eel I. function;; itt NZ I P m i c e .

Al fred P. Ste i ruIu’rq (Nat i ona I I n i ;  t i t  UI  i n ;  t ’ I  lIes It h r ) t >1 k t a i  em> n i r p t u r t ’;;;;i~m

c u l l  fu n c  I ion a u id a u t  i — P — c e l l  sr i  L i  hod i 0;; ~~Ii luu nu .unu a umd ttlU l i m i t ’  i n p u t ; ; .

- ~~~ _~~_ ..~~ _;______ _____.__ _ ____ _ _ _ —- - - - -  — -~~
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New Zealand (NZB and NZ I3/NZW ) mice and patients with systemic lupus

erythematosus (SLE) have a defect in generation of suppressor function. In

the mice , the defect appears to be in one of two cells that interact to bring

about suppression . Suppressor cells can be activated , but they cannot carry

out to completion the suppressive reaction because the second cell , perhaps

a Ly/L 3 pr ecursor, is defective or present in> inadequate numbers. Such cells

are presen t in young mice, but are lost early in adult life. Both patients

with SLE and NZB mice produce antibodies to T cells that in vitro and in vivo

preferentially eliminate suppressor fur~ction. In SLE patien ts with such

antibodies, the cells eliminated are brightly staining cells (SLE anti-T—cell

serum + fluorescein isothiocyanate [FITC] anli—Ig) on the cell sorter . In

NZH/NZW mice , administration of NT/I from neonatal life leads to acceleration

both in the loss of suppressor cells and in the autoimmune process. These

observations suggest that anti-T-cell antibodies are important in exacerbating

the T cell defects in New Zealand mice and patients with SLE.

Jane Morton—Siegel (University of Oregon h e a l t h  Sciences Cente r )  next

spoke on stem cell abnormalities in NZB mice.

Several lines of evidence have pointed to the existence of a hemopoietic

stem cell abnormality in the autoimniumie strain of the New Zealand Black (NZB)

mouse . Young adult NZB mice demonstrate very high radioresmstance in terms of

survival (LD
50(30) 

= 964 rads) , and in enclogenous spleen colony formation (CFtr)

after sublethal x-ray exposure . NZB bone marrow radiation chimeras with> the

H-2d histocompatible BALB/c and DBA/2 strains also showed enudogemuous CFU

formation that was elevated 10—fold or more. Itt the reverse situation> , i.e. ,

when marrow from a nonautoimmune donor was grafted into lethally irradiated

NZB mice , high CFU formation was abrogated and chimeras shpwed normal donor—type
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I
activity. In all cases, immunologic hyperresponsiveness to sheep erythrocyte

immunization am -id to stimulation by T cell mitogens as well as antinuclear

antibody formation accompanied high endogenous CFU formation . Normal immune

reactivity and the absence of autoantibodies accompanied low CFU counts.

Transplantable spleen CFUs were somewh>at elevated (two- to threefold ) for 1-

to 12-week-old NZB mice relative to the other strains. Transplantable marrow

CFUs, however , were virtually identical for NZB, BP~LB/c, and DBA/~ mice of

different ages. Endogenous CFU formation has been shown to reflect numbers

of hemopoietic stem cells in DNA synthesis at the time of x—ray exposure;

cells in this phase of the cycle are highly radioresistant. Morton—Siegel

and her associates therefore have proposed an etiology for NZB immunolog ic

dysfunction that is based on the thesis that stem cells in active cycle may

constitute the physiologic state during which immune potential is expressed .

The expanded population of antigen—reactive lymphocytes generated in the NZB

mice from an augmented stem cell cyclincj fraction could thus account for

immunologic hyperresponsiveness au>d the simultaneous developmemi t of autoarutibodies

in this strain. Attempts at regulation> by introducing thymocytes from 3-week-old

NZB or D13/I/2 donors along with an inoculum of NZB boric marrow into lethally

irradiated DBIt/2 recipients were not successful. The spontaneous development

of antinuclear antibodies was not altered . 1mm contrast , coinjectiorm of DR/I

marrow (5 x 106 cells) along with NZB marrow (2 x lO t’ cells) signi fican utl y

diminished autoimniune conversion. This suppression> may have been> due to th e

reduced space ava i l ab l e  for  NZB hema top oiesis or may have renul tt -d from a

control exerted by the  normal DBA/2 component on I is- ,>hu>omma l NZP compont-ut

of the hematopoictic system . Because stem cells amid P cell ;; as well is II cci ii

are hyperproliferative in the NZB strain , a n >  a b n o r m a l i t y  j u t  r e g u l a t i o m i  commomi
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to all components of the lymnphocytic lineage should be considered . Whether

this abnormality involves a suppressor cell , an enidogenous regulator , or a

receptor defec t should be fur ther explored .

The genetic aspects of autoimmune thyroid disease were discussed by

Noel R. Rose (Wayne State University School of Medicine) .

The obese strain (OS) chicken provides a striking example of geneticall y

controlled autommmune thyroiditis and hypothyroidism. Although time strain is

not inbred , one can identify several of the main genetic com>trols. Of 12

blood-group markers identified in the OS strait> , only one , the B blood group ,

is closely and consistently associated with the severity of disease and titer

of autoantibody to thyroglobulin. The B locus is also the NBC of the chicken.

Birds with the B
15 

haplotype have the most severe disease. B’3 birds develop

moderate disease, whereas B
5 
chickens without either of the other two haplotypes

have the mildest disease . Despite this statistical association , some individual

B B~ birds have severe disease.

Three inbred substrains of the OS were developed (OSA , OSB , amid OSC) . In

the OS/I substrain , B
13
8’3 homozygotes had the most severe thuyroiditis at all

aqon- studied , whereas B
5
B
5 

siblings had very little disease. h ybrid B
5

13
13

chickens were intermediate . In the OSB subline , i>omozyqous R
13

R
13 

and

5 1 3
heterozyqous B B - chickens were equally affected , hut the B R  sihlir>qs had

only mild disease. In the OSC substrain , younq 4- to 5-week-old)  135
B

5 
chickens

~i 13 13 13
had significantly milder disease that> their B 1 3  or B B counterparts.

However , this difference was not disccrm>ible in  o lder  ( 6 — to 1 0 — w e e k — o l d )

ch ickens. Thus, it became clear that , although flit’ B gemmoty~uc is u-rio genetic

element determining severity of autommmum uc thyroiditis , other genetic ,

age—dependent , or environmental influences also play a role.
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~tjmii’ i l i t o r m a t I St Or> ti t i - I -n;; s ib I ’ - m ech a n i  sm of MiIC influence on spontaneous

thyroiditmi in the ‘i . c h u c k - m u  call to obt,i in n -ti from studies on induced autommmune

thyroiditis in> tine mouse. i n  t h i s  n ip t - c i e s  it can be shown that the severity of

disease is determined to a gri ll extent by an> MJIC-linked immune response gene

that can be located in> the K or Ia subreg ions of the 11—2 complex . This Ir gene

expresses i t se l f  through the T cells s in tce  t Im e s ever i ty  of disease in irradiated ,

reconstituted mice depen ds upon wi>ether the T cells are obtained from responder

or nonrespomtder donors. B cells can be provided by responder or nonresponder

donors.

Similarly, in the OS chickens, the immune response is regulated mainly by

the thymus. Bursectomized birds have little if any disease . Thyroiditis

develops in bursectomized OS chicks whether reconstituted with bursal cells of

OS or normal , CS, origin. Bursal cells, therefore , do play a necessary role

in autoimnmun>e thyroiditis in OS chickens. However , passive transfer experiments

with OS serum have shown> that the disease can be transferred only to other

members of the qenietically susceptible OS; thyroid lesions rio not develop in

normal CS chickens after passive immunization wi th> poten t  OS serum .

In addition to the B-genie-associated genetic comttrol , OS chickens  have

two other abnormalities that may contribute to the severity of thyroidutis : a

thytnic disorder t h a t  seems to r e su l t  in pre mu la lun e p c r i p l> er a l i z a t i o n >  of e f f e c t o r

T cells , and an i n t r i n s i c  a b n o r m a l i t y  it> the  t h y r o i d  g l an >d , revealed by

heightened iodide up t ake  and d imin i shed  ou tpu t  of t h y r o i d  hormone.

Autoan t ibod ie s  to in > s u l i u i  receptors in d iabetes  were  discussed by C. R .  Kahn>

(Nat iona l  Institutes of Health) .

The f i r s t  step in> i n s u l i n  act  ion is h i n d  ing of i n s u l  in> to a s i u ’ c i f i c  p lasma

membrane receptor.  In several  p a t i e n t s  w i t h - i  i n s u l i n > — r r s i n t a u i t  d I~~hetes , Kah n

and co—workers  detected and c h a r a c t e r i z e d  a u t o a n t ih o d u t - ; ; to the insulin > receptor. 

~~~~~~~~~~~ -
.
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The antibodies were predominately IgG amid polyclonal. They inhibited insulin

binding to a variety of tissues from species as diverse as the North Atlantic

hagfish and man . Antibodies obtained from different patients appeared to

bind to differen> t determinants on the receptor and to alter receptor function

in different ways . Some antireceptor antibodies were capable of stimulating

insulin-like effects on target tissues; others blocked insulin-stimulated

effects. The insulin-like activity appeared to require bivalence and was lost

in the monovalent Fab .

Antireceptor antibodies can also be used in the imirnunoprecipitation of

solubilized insulin receptors or may be directly labeled with 
l25

i and used

as a reagent for the detection and quantification of insulin receptors (the

latter alternative eliminates the need to bind the hormone) . Thus, these

antibodies to the insulin receptor may be used in the definition of new

disorders of this important membrane component.

The last speaker of this session , Jon N. Lindstrom (The Salk Institute

of Biological Studies) , spoke on> the pathologic mechanism causing impairment

of neuromuscular transmission in myasthenia gravis.

The muscular weakness characteristic of MG results from an impaired

neuromuscular transmission caused by an autoimn>une response to acetylcholine

receptor (AChR) . The AChRs are integral membrane proteins of the muscle

postsynaptic membrane that participate in transmission of impulses from nerve

to muscle. When the nerve impulse reaches ti-ic nerve ending, acetylcholin> e is

released into the synaptic cleft. Binding of acetylcholine to AChRs causes

an increase in cation permeability of the postsynaptic membrane , which , in

turn , triggers an impulse that is propagated down the surface membrane of the

muscle and results in contraction .
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1mmu u ;n n i i .~ n t iu )tt el anuuniils with ACuuR protein p U n i f i u -d t r onut t h e  e l e c t r i c

o i q a n t n ;  oh  ft sit , .
~‘ i t h u  . u i>v  of r i t e  four  polvpe~~i i de ri ta i n > s ~-omu>pos i mug the torpedo

AChR molecu le , or w i t h u  AChR from sytugen>eic or t~~t i-icr m a m m a l ian  mu st - i c , r e s u l t s

l I t  am> auto m ni mu iun te us - sh’ nn ; ; t - t t . > s k e le t a l  nuuusc le AC i> R s . Ti m i s  is cal  led “ cx i e r i —

met> ta I a ut o  i n im um r>e nnv , ,  st h > t ’t> is g isv is” ( !-:AMU ) i ecaue - oh  t l ie detailed simil arities

to I wi-eu> ant ins t -; u ni umum > I :~ -d wit it AchR and p ai l  u’ntts with > N- . 1}> i n ;  PA M ; ; re sin I t s

m n:’, cm ; n ; ; s —  n. -a~ 
- t ion  w i t h  t he’ im mun > o qc m > , rat her t i t a n  i m i t h u c e d  . iutost  imu Ia t i e r >  by

,\( ;P i n >  t h. ; ;~mu uu u u - l  an> im.t 1

:;t u t i  i , - ;  ‘it [tot in EAMc; stud  Mg i r u t t i e s t  e t h a t I I > . ’ ~ut.o i tutmun e r t ’s ltO1>Se t ~ ‘ ACi >R

u s  mi- ti ia I d  pm urmi n > I .,~ [~y s r m t  i b o d y — d e p e n d e n t  m o chan>  i non , r a t  hen than> by cellular

i r:;n;iuu. ; ; u u - ; - h . t m u i smni s . [tim u dim ;q of ant j b o d ien  to ACliR ha;; onilv a sm,il 1. effect on

A; h t~ f u n u c  t m ‘it . Ti> . ’ pr  i m u i m n y  I u -n i o n >  in - i  M1 and E/IM~ j ; ; los;; of ACi>R . Thi s  loss

S .uc~
-on;;~ -stu n out by s i np 1 it t c iii or> of j-o;;t~synuap t ii’ men iibr an a ’ stt-uctum t ’ . Two

mu -ch i an  i stu n a r u - itrobai ’  1 i n ip t un  I n n >t  i tt c’sus I n>q t he ol-st ’n v t ’d  loss of ACl>R . One

n romp! m u -n t  —fl i t - il i at  e~I d e st r u c t  ion ; . The ’ ct tier is a l i t  .iqen> i c modu 1 ~> t  ion > . I t

may be t l u s t  c -c n ;u}- I t - m . ’ n u t  — mined j u t  ~-d destruct ion of the t>ornu,t 1 j t n u > c t i i o n ~ > 1 and > 1 ( o c t  ure

~‘ne -ceni . ’;; e’ f  I t c~ tent chest ruc t ion> oh  !‘tl’h >R t-’v a m > t  i gt ’n i  i ~ uuuod u t a t  i o n .  T i ’ e at m em i t :  of

u - i t  > 0 1 > 1  ;; by p1 an ;nitp h;o nt - s in; arid iunmn000nui’pi e sn; iv.’ dn utt ; t h>u ’rapy u . ’ntt i n  i mu

1 ,‘~htt , eui so rum at> I i —AC h R c n u > c e n u  t m-a t i on >  s a m id ma rkc.i ci itt ic,> I I nnp rov en nc -n > t

Th e’ fou r t  ii n ;t - ; ; ; ;  t e l> do.> I t  w i t  h t ine  nt ’u~u t a t  ~~‘ n v  t’  I tee t oh nusc -r o p )m ~nqes  a nil

o I l i e r n om n — T , lion — h i  hit -ma toi’o it ’ t I c  ~- h i  s . l i i i  s ;;t ’;; s i on  w~, cbs i t e d  by Not ’ I

Warnue’r (In n > IV , ’ t ; ;  i t  v of N ew N t x m en School oh M e d i c  i n - i . ’)

Time ’ t I m t  speaker , Malcolm ~~~ . Mo.— r . ’ (~~ l n m n  K.-t t e n - i niun lost m (t utu -) , spoke

cmi t b i t ’ r e g u l a t o r y  u t — h e  of p h ag o cyt  i c mon uinl nc 1 ear cells i n> i> t ’ma t u ’po i t ’;; i S .

In V it n~~ u I  olm a I .n s  say I e~- h > n i  i ques in - i semi ;;o lid _ i
~is n ni  met  by !  cu ’ 1 J u l  one

h u , n v i ’  revea l ed t h e  ox i ~;t en > c t ’  of i>e’ma l op. -. i e ’t uc ruso.-n it nt u~ l I s  ct—mnu i t ted t o

- ___ —- ___  
—~~~~-—-—- - - - --— -- _~~~~‘—
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granulocyte—macrop l>age (CFU—C) differentiation. Proliferation and differentia—

tion of CFII-C depends on the presence of c o l om >y — s t i m u l a t i n > g  fac tors  (CSF s) that

are specifically and continuously required for cad > stage of granulocytic and

macrophage proliferation and differentiation . Peritoneal macrophages, particu-

larly in induced exudates , are also capable of extensive proliferation in vitro

in the presence of CSFs. Positive feedback control of CFU-C proliferation is

suggested by the observation that mortocytes and macrophages are a major source

of CSFs an-id that increased CS? production is elicited by macrophage-activating

agents. Limitation of positive feedback is in part mediated by a glycoprotein

elaborated by mature granulocytes that suppresbes nTuonocyte—macrophage CS!’

production. An additional negative feedback control is provided by the

inhibitory influence of prostaglandin E (PGE) that suppresses in vitro clonal

proliferation of myeloid and lymphoid cells at concentrations of lO~~ to io
8 M.

Murine and human monocytes and macrophages are capable of elaborating suppressive

concentrations of PGE, particularly after lipopolysaccharide (LPS) activation.

The paradoxical situation of macrophage production of mutually opposing activi-

ties was resolved in> studies showing that macropi>acjes were responsive to the

concentration of CSF5 in their milieu am-id that their capacity to synthesize

PGE was linearly related to the concentration of CSFs to wi>ich they were exposed .

Studies with LPS-resistant C3H/HeJ mice showed that the PGE-inducing action of

LPS was secondary to the acute induction of macrophage CSr production and that

CSF’s were directly capable of inducing PGE synthesis by phagocytic mononuclear

cells. A parallel situation exists for B lymphocyte clonal proliferation in

agar culture, which is dependent upon B cell mitogens present within the crude

bactoagar or is provided exogenously by addition> of LPS. Depletion of macropi>ages

from murine spleen or lymph> node dramatically decreases B lymphocyte cloning
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t’t I i c - l i - l u c y ,  w h i c h  is re_ ’c o u u ; ; t  i t  u t e r i  i . u c k h i t i o n u  of  low n m u m i s ’ m n ;  of pu ’n i t o t u e s l

m n c -r . . p !u ~n q t -n . i licru -as 1 n mq macrophaqo tiumbers proyres;; ive ly n ; u t p } ’ l e;;S hi l ymphoc y te

c loning  due’ to e l ab o r at i o n - i  of PGE. The comb i nat  i oi > iu f  adhcr ent t  cc - I 1—d ep le t ed

lymph n>odc B 1 vnu hio ~- v t e s  wi t !>  v ary ing  numbers of i’t’r I tor> ea 1 macrop haqes i n >  the

1)L - e~~ ’r m C e ’ cur a l;sonc. - of h i ’ ~ a u u d I ru clomet iiac  in ; , -t  p o t cm> t  m l >  ibm t or of PGE syn t  lies is ,

has shown> tha t  n i t  o c n e n u i c  B lymph ocyte proliferat ion clu -peii d ;;  on ad her en t cel l

product ion of a cit f f u sj h l e  st i m u lat o r y  f a c t o r .  In v i t r o  P cell pmolif t ’rst ion

is inh i b i t e d  by ad iu c - r t ’r > t  i -el i p r o d u c t i o n  of PCE t h a t , inn turn u , is induced  by

m .icrophage—d er j Votl c’~ F~ . Enn ) ua tnced  p r o d u c t i o n t  of t ime l a t t e r  act  i v i  ty in im>duc ed

i-v ag e n t s  such> as LI’S with dual activities both as dur tc i 14 cell nu i toq eu ;s  and

5;; macr o~’iiage - — a c t u v~~t inn - i ~>~i c -nt t s , Tht ;;e st ucli en ; suqgest a r e m it t a l  survei  1 lal> ce

amid u-equ 1 .it m om> s;;, - t u n i t  n t  ~‘!; t gocy  t i . - mon>o ni u c l ear  c e l l s  in the  product  ion of

I ym~- l> ; ’nyu-  i s ;  .1 st  in si st  c r y  t i c  t em s  ~ m> d an ei’pO ;; i rig i n>hi b i tory ac t  lvi ty idemm t if j ed

a~ P~ E.

The n t x  t -~ -c u k. m , M i . - ti~~c’ I h3 vn > miu ’ I t ( P o st o n i  Un i yen ; i t y  ) , spoke on the

i rnxnnun u ol u i~ ’1 eq ; ;~ n 1 urn >. - I ion ,u t ma rrow—de’peu>denit cc’ Ils.

M at n~~w — d u 1 - e n d , ’ iu  t i -e li ; ; in t - imnnur- ocvt en; t hcy  in - ic 1 ude co tt a  in  n at ura 1 k ii icr

(NK) c e l l ; ;  c v t  u ’t ox t - - t .- 1 ~-;:;~ ‘ts ’un. i  T ce l l; ; , w it  ich m u st  be i u u d t m c -ed t o  di  f f e r e u > t  iste

by at> m t  s~ I mar row m u  j c i  n,-ruv - j ron> m en t . M c-el Is , w h i c h  bc ’eotnc’ fum >c t  ionta  1 lv mature

at 1 we.-~~s of a n . ’ , s i t - dep l u st  e ’,1 in  ac iu m i t  m i  ct ’ t r e a ted  w i t !>  a luonc ’— seek i rig

- -i so tope , Sr. ~;n.- tu m ice’ I h I v e ’ a l - l a st  i i  m a c n e w , ar> d t h e  sp leen  t ak e ’~ c’Vel stern

ce ’li  func  t iomt  fo r  the I-ed’.- . C~ m u vt ’li t j o i n s ] P c e l l  , h3 ce l l  , arid nnscm ct;hstie

- - - t n t
_i

funiction;; of i iumc t r s l amid cellular im n_ immn>u ty art’ intact , hu t  ~ u —tre a t .‘cl mice

l e nt ’  t he  ,m b j i l t  y I e t u  j o e l  hi sto inicounl h’ .tt : i Pie  p auu ’u;ta 1 ;;t m a in> or al h q eu i e  ic

marrow grafts. The NK cell;; cvtotox ic for VAt’— i ar id  RI 1 1 yn>ph uom as S i t ’ dej ’l~~t ed

by 
89

Sr treatment ami d matur e funct ion>a lly it .1 weeks of sq.’. h owe-ye n , NK eel ls

-~~~~~~~~~~~~ ~~~~~~
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themselves are iuctcrocjeneous, and sotime types are i n t a c t  i n  mice  t reated w i th

8
~Sr; th~s~ in-iclude NK cells induced by infection with viable BCG organisms ,

NK cells in-i sp leens of mice 4 days after letha l irradiation doses, and NK

cells cytt- .toxic for EL—4 cells of C57BL orig in maintained in vitro . These

latter cells are Irtt crc ~ t im; nm because ti-icy mimic the genetics of marrow

slloqraft reactivity in vitro , includin>g Fl antiparent recognition and Jr—like

St-u ;,- control of the ability to lyse.

C57BL/lO and related strains of mice arc good responders to most immunogenic

allogerteic mairow q r a f t n md i>ave NK cells that lyse YAC—l and RI 1 cells well.

Such mice arc’ also q~-m>e t ic~u ll y r e s i s t a n t  to the  e ry th ro lc -uk cmic  and immunosuppres-

s i v e  e f f e c t s  of I’r i e nd  virus complex (FV) . Trea tm en >t  of CS7BL mice with 8~Sr

abrogates this rcnistau>ce comp letely, i.e., malignant erythropoiesis and

su ppress io n o f a n t i b o d y responses are observed . At > in v i t r o  system that

mimics the g e n e t i c s  of in > v ivo immnunosuppr essior > i n> vo l v c s  the s t imula t ion>  of

sp leen ce l l s  with T or B cell mitoqemis in cultures infected with FV . The FV

suppresses mitogen rt-sponses indirectl y by activating a suppressor T cell that

in turn inhibits mitoqen—responsive cells. Spleen cells from C57BL mice

treated with 
8 1

Sr are phenotyp ically susceptible to FV , and the spleem>s com>tain

suppressor T ceUs. Thus , M ce l l s  of ge n et ica l l y r e s i s t a n t  mice i n h i b i t  the

generation or function of these suppressor cells.

Genetic anal ysis has indicated that a single autosomi-ual qen e , dom inant for

susceptibility, controls time resistance to FV in this in vitro system . Tl>t’

same , or a closely linuked , gene controls resi star>cc ’  to suppress ion of a n t i b o d y

responses in vivo by ?V. Ti-ic gene, Fv—3 , is not linked to 11—2 , F’v—l , l-’v—2 ,

or Ir-like genes reinulating the ability to reject lI~ 2~ marrow grafts.
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su bseq uen t s tud i c ;  l u v e  m d  j e St  ccl t ha t  ~I cells i n it  ibm t growt h  of L i s t t n r i a

monocyto ;jen . - . n or g an  Lcd ;; d u r i n g  e a r l y  ;;tagen; of in f . - c t i o t t  . M i c e - t r ea t ed  wit!>

89 - - - 0 - - -Sr are a l so  c X t  r~ n;e ’i v s e ns i t i v e  to ezmcephai  i t  in  induced wi t i> l>c-rper ; simp lex — l

v i r u s .  f l ; . - m ec ha n i s m s  fo r  t i-i c increased s u sc ep t i i) i l i t y  to such in f e c t i o r t s  have

not bt ’e ;t dcte rmim > ed , bu t  l~~;; ;; of co t -i t r o l  over suppressor ce l l s  is a s t ron g

p o s s i b i l i ty .  I - l i c e  t r ea t e d  w i t h  89Sr have a ‘ p l e t h o r a ” of suppressor cells or

t l> e i r  i m m e d i a t e  p r ecu r so r s  i n  l ympho i d  o rgan - i s .  A m m t i b o d y  respon ses to sheep

er y t h r o c v t c -s in i n t a c t  mm; L- .- and in > slept  ive t r a n s f e r  s ;-;tein s are normal  when >

89
S r — t r eat e d  mice  or t i m e i r  l ymp hoid ccl is arc t e n t  tsci . h owever , both p r im a r y

a nd secondary r e sp onses  t o sh ..-e 
~

- er y thr o c y t es  in  v i t r o  are suppressed by spleen

ce l l s  f rom 89Sr — t r e a t  , - ;i m i c e .  After ~N ii of in v i t r o  culture , spleen> ce l ls

from such m i~- t - a re n ; m i - i r e s s ive  i n  the adop t ive  t r a n s f e r  sy s t e m  imi vivo . The

c u l t u r e d  ccl is cam > ~ ls~ inhibit mitoqen respounses. Finally, sp ieens of

Sr - t reated m i c e  have suppressors fo r  c e l l — m e d i a t e d  lymphol y s i s  r e a c t i o t s in

v i t r o ,  wh ethe r the  t ar g e t  cel l  is f rom a 11— 2 al  l o c l e n e i c  or i m m c - o r n i - a t i b l e  p ar em > t a l

st r a i n  ( l > y h r id  r e s i st a iu c e )  . TI -ic p r i m a r y  f u n >c t  ion > of N cells in> host  c ic fcm >s es

seems to l~.’ to i - r -v . -m > t  suppressor cci i s  f rom l i m i  t i m > q  I mm o ra l  and c e l l u l a r

immiunne response;; to t u e  cPa 11 cog m g  si lt -n i t

James N.  Ih i e  ( Fr e d er i c k  Cal-tce r Researc l> C.’t ;t o r )  t l > e nn spoke on “ n u l l ’

cell  react  i v i t y  assoc ia ted  w i t h  na tu ra l i m m u r > i t  y to endoqenous ~ — t  vpe v i ru se s .

Va r ious  i n v est  i ~s ter n; }>,nve dt’monmstra ted ~m n -ia t u r a l  lv  occurr  1 rm q cv I etox ; c

ef f e c t o r  cu ’ll tha t  lacks the  c l a s s i ca l  s u r f a ce  m ar k e r s  t l>et a  ar i d  in n-in iuut oqlohu l ins

fo r T and B ce l l s,  T m> h i s  s tu n  - n ; on t i n e  imni u nne r t ’s 1’orucc ’ i t t  m ice  ass In s t

qene t  ica I l  y t r a n s m i t  ted C —t y p e  v i  n t i s , ’ ; , l i - i  Ic’ e h ; ; t s u v c c !  t lust a “ utu 11” c o i l

c y t o t o x i c i t  v is an i m t t ’ q r a l  com p tun > c ’nt of the  immune rt - s p ce uu sc  aq s i r > s t  t I n e  v i r u s .

In  pa r t  i c u l a r ,  sp leen ce l l s  f rom normal  ( —  t o  1 0 — w e e k — o l d  ([i f~C l )  l~~ mice  m ayo
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natural cyto t oxic reactivity mediated by “ n u l l  ce l l ; ; .  T ine cytotoxic activity

is specific for virus—infected target cells and can be blocked in v i t r o  w i t h

pur i fied gp7l , the major envelope glycoprotein ot the t dog’-’uous virus. In

contrast , ‘ n u l l ”  cc l i  c yt o t o x i cit y  agairust . virus—replicating target cells ,

detectable in> NIH Swiss nude mice , is m-iot abrogated by gp 7l , a fact tha t

suggests this reactivity may have another immunologic specificity. In (B6C3)F
1

mice , “null ” cell reactivity was also t emporal ly  associated with> a “T” cell

blastoqenic responmse ; ;i ’ec i f ic  t o t  gp7 i. and wi th  the ab i l i t y  to in duce , in> v i t r o

wit!> qp7l , cytotoxic “T” cc- i Is. Moreover , all these eel l i m l a r  react iv i  t i  en

preceded the appearance of an t  ibody aqa in > st  the virus . ‘l’hese find ings demon>—

strate that inn some situations “ n u l l ”  cell reactivity is a mmorm m i , immun_iolocjically

spec i f i c  compon m em it of an immune re spom > se .

The m_ iex t speaker , Ala n-i S. Rosem_ itira I (Nat i o n u a l I tist it ut C;; of Heal  t b )  ,

on macrophages i n >  the  express ion  of qt ’u> e  f u m i c t  ion > in t lu i rn m um nu e  r c-s[ ) omnse

M~-icrophia qcs nrc required b r  a n t i  c l e r >—m c d L~i ted l ynn~’Iu ocyt  e’ pro i i ft’rat i ont

guinea pigs. 1mm such sym ;t c’nn;; , st imuls t ion> ci P l y n n h u i i o c y t t -  i’L~~l i f e r a l  ion > in> vitro

im volves an in it is I uptake c-if soluble Protein> Sti t i geniI; by n u u ;  - n d  ‘ii  I ( J ( 5 . ‘I’m i

capacity to in it isLe ar > t  i q en— sp e c  if Ic c loris 1 ex !u sn; ; ion > in ; tct~u m i roth by .i

te rn ! . ( ‘r a tu re—d ( ’ i ) t -n idc -u i  t Procc~~s tha t only  requires hr i c - f  exposure o f t he  m a cro—

1)h.1(l(’ to • i  n i t  i q em> . ‘l’h is i s fol lowed by phyr; i cal cot> ti c t in. - t w e  - - u  nnaer o~u I m a q e  a i m d

lymphocyte’ , a p m d . u - ; ; m m  kmmown t o  be i n u l m i b i t e d  by d r u g s , t ;ucl> .-c s cy t  o e l i i t i - m ; ;  in > ,

tha t imiter f ’- r e  w i t  h r in icrof  i la m c m m t fum> ct ion. Act ivat ion of t h i f l  P 1 ymuipimoc y l

to i’rotirt ’~ m e d i a l  or;; on- pro] it t’i- att’ is r - ;; t~ric t es i  in > t h u t  o n l y l i n t lqem m asso—

d ated with > synqenc’ i c or semi ;;ymt gerue i C macrophaqes c i i  e ’ i t  n ;ui ci> n .’;;pon;;er;

Macrophaqes m r - - also closely associated w i l l >  I ymp h> ocy tes  in  vi t i c  whom > i ymp h i t n  id

cells from mi cc’ , r ab b i  1 s , qu imiea pig ;;, ot- beings a ru - c u t !  t u r e t h  wit Pout m - e lev ami t
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antigen. This latter phenomenon suggests tha t  macrophage-lymphocyte in terac t ion

may have additional biological functions , such as the maintenance of lymphocyte

s.iability or the promotion of the functional maturation and differentiation of

lymphocytes from lymphoid cell precursors.

The final speaker of the fourth session was Arthur Bantkhurst (University

0 
of New Mexico), who spoke on the possible role of macrophage-monocyte populations

in hun_ian-disease-associated im.nunodeficiencies.

The in vitro immunologic hyporesponsiveness associated with several human

pr imary and secondary inuimunodeficiency diseases is caused by suppressor leuko-

cyte subpopulations. Those human B cell immunodeficienLy disorders include

the following : the hypoqammaglobulinemias accompanying common variag le

immunodeficiency; thymomas and acute lyn>phoblastic leukemia ; selective IgA

deficiency; and the nonparaprotein Itypogammaglobulinemia of multiple myeloma.

Suppressors of leukocyte-caused human secondary T cell immunodeficiency is

found in some patients with Hodgkin ’s disease (HD) and disseminated funuqal

infections. Also, leukocyte suppressors of peripheral lympl>ocyte cytotoxic

react ions  agains t  tumor cells have been reported in patients with multiple

myeloma and osteogenic sarcomas. Lymphocytes of monocytes have been identified

as the suppressor cells in these diseases. Monocytes are considered to be the

suppressor leukocytes in the secondary T cell immurmodeficiencies and multiple

myeloma , although a suppressor P cell may also be involved . The soluble

suppressor material released from suppressor cells has r>ot yet been identified .

Bankhurst and co-workers examined the role of a glass-adherent ,

prostaglanndin-producing (PG-producing) suppressor cell in the hyporesponsive-

ness to PHA seen in HD. Addition of indonnethacin, a PG synthetase inhibitor ,

to PHA cultures from 6 patients with HD resulted in a 182 ~ 60% increase in

I.,.
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311—t hymidine incorporation versus a 44 ~ 10% (mean ± SD , p < .00 1) increase

in 29 controls. Without indomethacin the mean response of the lymphocytes

from patients wit!> HD was 48% of that of lynipl>ocytes from controls. With

indomethacin it was 94% of the control value. In the PH~ cultures, lID

lymphocytes produced approximately four t imes as much prostaglandin-n E
2 

(PGE
2
)

as normal lymphocytes (p < 0.02). Removal of glass-adherent cells also

increased the response of HD lymphocytes hut decreased the responise tn t •;;-rmsl

controls, so that there was no difference in> the PHA response Letween patients

with HD and normal controls. The PGE
2 
production was also markedly decreased

(80% or more) after glass—adherent cells were removed . A compreherusive

battery of lymphocyte and mom>ocyte markers revealed that time on ly  s i g n i f i c a n t

cell population removed after glass-wool passage was tha t of the monocytes.

When normal leukocyte suspensions were examined for the presence of cells with

cytoplasmic PGE detectable by indirec t innmunofluorcscem>cc , on>ly mom>ocytes were

so identified . When the normal leukocyte suspensions wore double-labeled by

latex ingestion amid P~ E immunofluorescence , it was found that 80% of the

fluorescent cells contained ingested latex . Furthermore , the proportion of

cells with nonspecific cst .-r~nne or that were morpholeqically moniocytes closely

paral leled the perc em-nt aq c ’ of c e l l s  w i t h  cy top l ar ;mi c  PO [.  Th us , i t; aph .c ’sr s

tha t a g l a s s—adheren t , PSP-pro duc inq  suppressor cal]. ~.n ; ;s i i ; ] y a monocyte, is

responsible for th.~ hypor c ;;p onsiveu>ess  to PHA seen m u  some p i t  i e r t t ; ;  w i t h - i  Iii ) .

L. E.  Ben jamin > i (U n - n i v e r s i t y  of C a l i f o rn ia at  Davis  Schoo l of M e d i c i ne )

convened the fifth _ i session , on tb>e manipulation ci i m m u m m o r e q u l a t  i o n n .  The

f i r s t  speaker wa r; t~icic’orn G o l d s t e i n >  (Or tho  P i>arnn ia ceu t i c  Co rpo ra t i on , R a r i t a n > ,

~Iew Jersey) , wino diFcussed mmmunore qu la t  iou- n by thymopo iet  i i> ar id  o ther  peptides .

Thymopoictin is a 4~
) amino ac id  polypeptide chain (with a molecula r  w e i gh t  of
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5,500) that is secreted by epithelial cells of the thymus. A synthetic

pentapeptide sequence within thymopoietin has full biological activity.

Thyinopoietin is a classical hormone in that it is secreted by one tissue

(epithelial cells of the thymus) and ac ts on other cells (ce lls of the irmnune

system). Thymopoietin regulates the induction of early thymocyte differentia-

tion , but it also circulates in the serum to act upon and regulate the

reactivity of the immune system . Thymopoietin can be demonstrated to affect

the LY 123 subclass of cells in mice as shown in adult thymectomized mice.

Paradoxically , thynnopoietin injections lessen morbidity and mortality in NZ B

mice , wherein there is defective suppressor function, yet act to improve the

quality of the immune response in aged mice, wherein there is defective helper

function. Thus, thymopoietimt appears to act as a homeostatic regulatory

hormone for the immune system . Studies delineating thymopoietim> ’s mechanisms

of action, which can be best explained in terms of network pertuhations in

the immune system , should provide interesting data .

Autoimnumunity and anti-idiotypes was the subject of the next talk , which

was presented by Hans Wigzell (Uppsala, Sweden.

It is now well established that the immune system is endowed with the

ability to react against several self-constituents , including the antigen—binding

areas of the individual’ s own antibodies. The anticjenic determinants on such

variable regions of mmmunoglobulin molecules are called idiotypic. P am-id B

lymphocytes reactive against the same antigen-tic groups do express receptors

for that antigen and with shared idiotypic determinants. It is possible to

eliminate such idiotype-positive lymphocytes with anti-idiotypic antibodies

in the presence of complement , and data exist that suggest anti- idiotypic T

cells may also exist. Viewing the auto-anti—idiotypic immune model as one

- ~~~~~~~~~~~~~~~ -- - -- 0~~~~~~~ • - 
-
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0 
with  possible f u t u r e  u s e f u i m m e s s  as a modulator of the  immumme response in> adult

immun>ocompetenmt iridividua ls , Wigzell and his associates studied the trans-

plantation immune reactions against major histocompatibility antigens in such>

a context. In mice and rats ti>cy induced auto-annti—idiotypic immunity

measured at boti> ti-ne humoral and cellular level wit!> specificity for receptors

with reactivity agaim>st certain> histocompatibility an tigens. Such> auto—anti—

idiotypic immunity could be achieved either wit!> immunization via purified

idiotypic  receptors or with immunization via amitigen—specific T lymphoblasts

generated from con-itact with -i alloaritigemis in p r i m a r y  MLC reactions. The

consequen>ces of such a u t o — a n t i — i d i o t y p i c  immune react ion- is could be shown to

resul t  in selective elimination of those cells with specific reactivity against

the relevant alloantigons as measured by MLC , CTL, or GvhI reactiorms. However ,

significant variation did exist between> t i m e  reduction> as measured in ti -ic

different assays; MLC reduction> was ti-ne easiest to induce. Transplan>tation-n

tolerance , as measured by permanent survival , normally was nd achieved wit!>

the procedure , although a three— to f o u r f o l d  spec i f ic  in>Crc ~5sO in sk im _ i  g r a f t

survival was noted .

Clormal in te rac t ion  of complementary idiot.ypcs was discussed by hia m > s

Kohier (University of Chicago) , who focused his prosen>tationm or> tine com>cepts

of complementary idiotypes , defined by mutua l affinity and exquisite speci-

ficity, imi the context of recent findings on tt>c ’ir occurrence , r e st r i c t i o n > ,

and functional requirements.

Ti>e response of BALD/c mice to pl>osphorylcholine (PC) is ~ rt ’do m i m m s n > t l y

of the I1OPC—8 idiotype . Previous studies demonstrated that the  RALD/c mouse

has the po ten t ia l  to produce anti— lID idiotypic anrt i hody. Isoloqour; DAI hl/c

and homologous A/J anti—H8 were compared by ti-ne cr i teri a of i t h i o t v p i c

— -- ~ t — - ~~ttoA~~~ - =-~~ 
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specificity, clona l restrictions , an- i isotype composition>. Both> anti—idioty pic

antibodies were r~ strictcd by i soe lec -t r o focus inmg amid p l a q u e — i n i h i b i t i o m n  a nal y s is

am-id by the 01 subclass. Furthermore , the Fc portion of anti-HR was essential

for inducemen t of idio type  suppression> in V i t r o .

Measurement of the amount of 118 amid amnt i—H8 in sera from mmorn mal BALD/c

neonates revealed the  presence of a n t i — h I D  an t ibody Immediately after birth;

it disappeared by clay 5. On> day 5 , the level of HR idiotype begani to rise; it

reached adu l t  l evels  a f t e r  .~ll days. Tic possible rate of this earl y anti—HR

as a r egu la to r  in -i t he  development of clones i n n  supported by the fact tha t the

amount of id iotyp e present  du r ing  ontogeny a f f e c t s  t h e  development of clones.

Whuenn neonnata l liver cells were t r a n s fe r red  i n t o  norma l l e t h a l l y i r r a d i a t e d

symmgeneic recipients , t h e  d ental domiiuai-ice of 110 i n  t i>. - responise to PC did

riot appear. However , when > H 8—id io typ e— suppr es sed  r ec ip ien t s  were used , c ional

dominance to PC was restored . Kohior ci al. have proposed a model for the

role , d u r i n g  ontogeny,  of int e r ac t ing  complementary  i d i o t yp e s  t i -na t  r egu la t e

t h e  express ion> of c lot ies arid thus determine  t ime  c lonal  p r o f i l e  of the  adult

response .

The nex t  d i s c u s s i o n  was by Robert J. Scibiem> ski (University of C a l i f o r n i a

at Davis  School of Medic int o) w h o  t a l ke d  on an u t i q o n i  ic ru ed i f icat  ion as an approach

to immune manipulation.

Reduc t ion -n  and a lk y l a t i o r >  of t he  four  d i su l f i do  bonds of c h i c k e n >  egg wh i t e

lysozymo (CL) in> t ime  rr~~; en u ~~ - of C, M urea r e su l t s  in> complete den at u r a t ion  of

the molecule .  This  der iva t ive (CM CL) t o t a l l y  l a ck s  c r o ss— r e a c t i v i t y  w i t h >  t ime

na t ive  prote in> at t i -n e humoral  level .  tm - i c o m m t r a s t  , T cc-i 1;; w i t ) >  s pe c i f i c i t y

for CL or CMCL react w i t h  both forms of the a n t i g e n >  i n > a v a r i e t y  of assays.

This c r o s s — re a ct i v i t y  i s  evident a t  the level of d e l ay e d — t y p e  i -nype r s cnms i t  i v i t y ,

_ _ _
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tolerance , helper cell ac tivity , and Ir gene function. Further  dena tura tion

of the C!ICL molecule, including modification of tyrosine, tryptophan , histidine ,

and lysine residues , has no significant effect on its cross-reaction with

na tive CL at the helper T cell level . Therefore , it may be possible to

preferentially induce cell—mediated immunity to a variety of protein antigens.

One can also manipulate the immune response to CL by couplinmg the antigen

to bacterial LPS. The modified immunogen (CL-LPS) induces a very quick ,

intense primary anti—CL antibody response that is thymus-dependent (as shown

by a number of criteria). This thymus dependence notwithstanding , CL-LPS is

capable of induc ing a vigorous response in congenitally athymic  nude mice.

This anti—CL-LPS response of nude mice is sensitive to treatment with

antilymphocyte serum , a fact  tha t suggests it may involve some form of T cell

function.

The CL-LPS is also capable of inducing anti-CL antibody responses in

animals that norma lly are specifically unresponsive to lysozyme . Thus, mice

with either an acquired or a genetic inability to respond to lysozym e in

Freund ’s complete adjuva nt never the less respond vigorously to the ly sozyme

adjunct of CL-LPS. In > the case of genetically unresponsive mice , CL-LPS

induces a response despite the apparent presence of lysozyme-specific

suppressor cells. These results indicate that by coupling a protein am>tigen

to LPS one can overcome a number of the factors that normally are refractory

to immune responsiveness.

The conf erence terminated with a presentation , by Dr. Eli Sercarz

(University of California at Los Angeles School of Medicine), on the regulatc-iy

role of key antigenic determinants. Recent work describing the interaction of

T cell subpopulations engaged in regulation of the immune response has empha-

sized the delicate balance of the opposing cell types as a function of the i r  

~~~~~~~~~~~ = ~~~~~~~~~~~~~~~
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re lat ive nmumbers am> d ac t  iv  i t  y .  Ser . - c t  t a 1k , h i.  w ov en  , w .n c o mn ( : ( - r mm e ( I w i t h >

the presence of rare suppressive ant igt-n ic det ermin>ant on > pr~~t . m m t  macro-

molecules am-id their in> flu enm tial e f f e c t  on-n the potc -nu ti a I T c i i i  r e n ; p o r u n ; o

directed a q a I r u s t  t i me o t h e r  cp i topcs on the  ant 1gm -ni .

Sercarz described two systems. in> t h e  I i r n n t  , t i m e  n . - n ; h om>sc .- to (~— q - i 1 a c t os idase

(02) , Sercarz ansi ( -0—w o r k er s  located an at - n t  i g e m u i c  de t e rm i mhr nt on-n a pept idc

“CB—2 , ” c omp r i nn i n> q 9% of the GZ molecule , which addresses i t s e l f  u r i m n a r i l y to

suppressor T c e l l s .  Ti-ic s e q u e n t i a l  waves of help  amid ; u m p p r e n ; s i o n u  in>duc ed by

the native macromolecule can> be conceived of as rcflcctin> g regulatory

interact ion-is amon g T cell subsets , each> of w i- i ich  ap lu ar cr t l y is r e s t r i c ted  t a

combinat  ion - i w i t h >  d i f fer e n t  d e t e r m i n a n t s  on the a n t  i q e m m i c  mo lecu l e .  Th u t  , at

7 days,  the  suppress ive  a c t i o n  in m duce d by Cli-) w . m c  due  to L y — 2 +  suppr .tn ;sor  T

cells was shown in - i e xpe r imen t s  i n  wh ich  the suppresso r  cc i  ls wore t i  in u t  c i

in to t a rge t  imelpe r s .  At 30 days , the sp i . con - i c e l l s  f rom CB_ . _ p t in nu , ~d m i c t -  wer e

4 
s t i l l  unresponsive , hut for a diff eret-it reason; t li. -y were no lounger nnnrp}~res n iv . - ,

and the unrosporms i votness was r>o lommqcr Ly— )—depen>dcmnt. . Ti n i i n ;  t- eniu;mrkahl e

because CB—2 priming managed to prevent nom i—CB—2 --rel ated h e l p e r  c c I  i n ;  f i  , -n n n

express> mu g t i -iemsc ives wi t i >ou t  ti - i c mouse ever h a y  i n>q hoc-n -~~j~.’~~.- tl t o  ot i uc -r

helper— inducing regions of Z . Sercarz h y p o t h e s i z e d  t m a t  - n common ~d j ot  y r - v

between major i>elper an-nd suppressor cell T receptors mi ght i’xpia in t h i n ; u .- n g n i t

In the secon-nd system , the 11— 2 comitrollecl m-espon se to t u e  i v n ~~~ vmui ~-

evidence was prcscm>ted that  the mior ir osp onis ive  II— an > i ma 1 has  a II t hu- .o~ - - i ~i t u tug

cellular elemem ts necessary for m o u r m t i n g  at -n ant ibody respon se t ow a r d s  0 1 - .

Various exper imet>tal lines com verqo t o  suggest t h a t  scnp }nr ecsor  eel i s  .1 i n  ~- t  ed

against a s imigle dot  ormi n-ian -nt on 1-IEL ( e i > i ck e n m  ly s.n .~ -niue ) ca n >  u m ! - \ - , -t  t t him ’ imc i~ or

mechanisms and thus result in> ti-nc lack of ohv i own an t  bod y r ’o ;p. ’ tu  i v e n e n u m n
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The suppressor determinant can be assigned to the N-terminal portion of

chicken lysozyme containirng the critical phenylalanine residue at position 3.

By removing 25% of the molecule, containing this presumptive suppressor

determinant, it could be demonstrated that the remaining large peptide induced

a vigorous T cell proliferative response .

In each of these diverse systems , it appeared that the T cell reper toires

of helper and suppressor subpopulations were distinct. Whether this situation

was a result of distinct generators of diversity, macrophage presentation, or

idiotypic network control could not be determined .
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