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T~-e fourteenth meeting of the Midwinter Conference of Imniunologists
was held at the Asilomar Conference Grounds, ~~cific Grove, California,
January 25th-28th , 1975. A total of 375 persons attended the Conference ,
which group incl ided 259 paying registra nt s , Q5 nonpaying students and 21
speakers . There were 5 half-day sessions with four speakers per session.
The theme of the Conference was “Soluble Mediators and the Im m une Response ”.

Dr. Den H. Campbell , one of the three originators of the Midwinter
Conference died September, l97~4. A sne’iql lect ’ir e was p iven  in his
memory 

~~~ Dr. Irvine H. Lepow . Thtr lecture wami the  first in a series to
he given ann inllv and t~ be k nown a~ the Den H. Campbell Memorial Lectur~ .
Dr. Frank Dixon , s cofounder of ~~~ Conference with Dr. Cam pbell and
Dr. Hig ’- F’j denbe rp- , 1ntrod i~ced t he  fir~’t ‘ect~re wi th .  a short ec~nmentarv
on Dr. Canu,bell as a human being and as a r c i en t~ rt . H~ spoke of Dr.  Campbe1l’ -~
~~~~~~ ahi~~1ty of r e l a t ing  f i n d i ng s in ‘inn-hemir .tr’.’ to biologic phenomena

~nd of his gen ercvis  gi v i ng  of ~is ~ 1m~ and cn ’inr1~ ~n ‘n i ~ peers and students
alike.

ABSTRACTS flF THE 1I4TH MIDWI NTER C ONF ER E’NCE OF IMMUN OLmIS~~

THE DAN H. CAMPBELL MEMORIA l LECTURE. Perrper t  lye on I’nm inn’ogic Med i-

~ ator ~ vr t e r n s  by Dr. Irvin H. Tenow , Univer-Itv -~f Cor ri~ctieut , Farmingtnn ,
Connect iciit .

Three examples , selected from the author ’s experience with the ccwnp]e—
meri t s’irtem , are ifluctrative of the Hegellan nature (thesis , an t i thes i s ,
s-’nthesis) of scientific Investigation , ~art1cuiariy in the  earl ier stages
of maturation of a field . Each was marked by ar~~ rently diam etrically

~~~ apposed concepts which emerged , In fact, to he at least partially reconcil—

~~ able. Each suffered fron problems of methodology, lack of’ apprec iation of
t e chn i c a l  de tail s , and need for definitive purification and characteriza—

Lj .J t i o n  of the relevant proteins. Each was resolved , at least in part, by.—~ independent observations which were not inunediatelv directed to the
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controversy at issu- . The examples selected and reviewed to the extent
necessary t o  es tabli sh  these perspectives are : I )  the enzvaat ic and macro-
molec il ar nature of C l :  2 )  appreciation of cleavage product~- of both C3
and CS as phlogistic peptides c~~ pat ihl e wi th designation as ana phy la toxins ;
and 3 )  estab l ishment  of the properdin system as an alternative pathway of
‘ornp~ e-nent activation . Althoug h it is not impl ied that a l l  scient i fic  con-
t rover s t*-  are resol ved by Hegelian synthesis , the frequenc y is impressive
wit~- wh i c h  th is  occur s a nd is contributed to by the serendipitous inter—
pla- of observations f l owing fr~~i vigorous basic research. In the context
of this Conference on sol uble immunol ogical mediators, it is also note—
wort ’-’, . a’- reviewed in the  above examples , that purification and characteri—
7ation are rrtticaflv imoortant st~ tv- that do not necessarily lead to valid
conclusions  in the absence of other conceptua l input .  These perspectives
suggest that w~ seek a greater degree of independence and charity of thought
~~ we continue to att empt to gain more definitive insights into mediator

~E~~’ION I :  INTERA(?fl (VS BETWEEN CEL1ULA1~ AND HUMORAL MEDI A TION SYST~ 4S
Chairman - Dr. Charles G. Cochrane

The Hage~iar~ Fact or  Activated Pathways

by Dr. C~-arles G. Coc
hrqne - Scripps Clinical and Rerearc ’r Foundat ion,

La Jolla, Cal ifornia

Current knowledge of the physical characterization of Hagernan factor
of h~~wi pl asm a wa~ oresented , and the means by which it can be activated
described .

3ol id-n}-a-~e and f1 iiid-pha~e (enzymatic ) activation is apparent . The
contrih it ion of each re~iiains In question in conditions where Hageman fac-

Is activated In whole plasma . The changes in physical propertie~ of
t~ e Hagernan fact -u- mo lecu le  associated with sol id-phase or l ipiid—phase
serve to distinp 1is~ t~ en~ two mechanisms : In solid-phase activation ,
Hageman factor binds to a negatively charged surface is n ot cleaved when
activated . A confor’national change in the structure of th~ molecule ma”wel l  occur exposing an enzyme site.

Fl-ild-thase activation is brought about in greatest ~~rt by actIvn~e~
s’i h~ k r a t e ’-  of Hageman fac tor , a mechanism termed reciru-c’sral ac ’tivatio :~.
Hage’ita n factor (~- urn,n ) Is sl eaved Into 52,flOO, 140 , 0(Y) and 28 , 000 MW ‘ra g-
~ent I~ ‘h e process. The f i r s t  two fragments bear the ~~r~ ct 1ra l ~r ”~s-
1n~~ r non ihIe for binding of the molecule to negat ively r’rqr~ei :rf~ r~ s.
T e  2~~, 000 ‘~W fragment is released fr c~n the negatively c~argeri ‘urf’ar w~’en
~~~~~~ w~ole mol ecule I~ cleaved b f lu id -phase  (enz ymatic ) act ivators . It

tt-e ‘n7vmat ic si te of Hagerna n factor res~ orv’ibl e for  generat ing
ac ’ivi~~ of t~-e kinln— forming , intrinsic ciottin~ and fIhrino’-’t~~ -v ~ t — ~~s.

C rrn p’ement a ’- An Extraceflular Membrane Effector

Dr. Hans J. Mu l ie r— Eberh ar d  — Scripp’- C 1in ic  and Rer ~ ar~ h Fo’i nd~ t i~~n ,
La J6fla,  Ca l i for n i a

Attack of biological membranes by compl ement is I n i t i a t e d  h” ~ nz ”aqt tc’
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0 cleavage of CS. Activat ion of C5 is accom panied h ,  dissoc iat ion of the
activation peptide, C5a , f rom th e  o’-chain of the molecule. Thi-~ is accom-plished by the m u i t lp 1e subunit  envrme C5 convertase. The enzyme con -I  ‘~ts
of a fusion product of at lea st three dist inc t. prer:rrors , C2, C3 and CL
The probable subunit  s t ruc tur e Is Cbh , Pa , 3h . Cleavage of C5 constitutes
the biochemical s ignal  for s’lf-a~ semhlv of the C5b-9 membrane attack com-
plex. Assembly of this miltimo lecular complex is governed by adsorptIve
processes. In It~ nascent ‘-tate C5h-9 can attach to the outer membrane of
a cel l  and subsequently k i l l  the cel l .  The compl ex wa~ isolated and dis-
sociated Into its subunits h- SD3 polvacr’rlarnide gel electrophoresis. Its
predicted composition was confirmed , except for t}e presence of an as vet
unidentif ied protein. C5b-2 is endowe d with neoantlgens which are uniqu e
for the compl ex and are not shared by I ts  precursor proteins. The probable
mode of action of the complex In causing membrane damage appears closely re-
lated to the unique quaternarv stric 4 are of C~ .

Biol~~ ically Active Peptides Pr oduced by Neutrophil-ho ind Enzymes

by Dr. Bruce Wintroub - Harvard Medical School at Robert B. Brigha m
Hospital , Boston, Massachusetts

Mediators of inflammation may originate from humoral or ce lular
sources and from ceilular-hurnoral interactions . Enzymes supplied by neu-
trophll lysosome~ may interact with kininogen , a plasma ~i’-g]obulin, to gen-
erate kinins . In an effort to characterize neutrophil dependent kinin gen-
eration, a unique effector pathway, distinguishable from the plasma or cell-
ular kinin system , was detected. This pathway , designated the neutral pep—
tide generating system , provides a mechanism by which the neutrophil may
participate in inflammation independent of degranulation and phagocytosis.
A diisopropvi fl ’:orophosp bate Inhibit&b le protease located on the surface of
the neutrophil mlasma membrane acts on a heat stable , 20-95,000 M.W. plasma
rv-gl obu l in  to generate a tr ’ msl n ‘~ensitIve neutra l peptide which contracts
smoot~’ musc le  and Increases vascular  permeabi l i ty .  This pathwa~’ is con-
trol l ed h i  two normal plasma proteins. ~v—l -antitrvpsin inhihitt the neutro-
n~-il protease and a Ca $-+ dependent , 300-350,000 M.W. inactivator destroys

• neutral neot ide . ~ince t~ e neutrophil protease Is detected as an active
molecule in unpert arhed neutrophils , neukrru~ ii accumulation may outstri p
t~e available ~-l -antitr- psin vIt~ resultant neutral pept ide generation .

Cont rol s of :~~cret1on from Neutrophils: Compl ement, Cyclic Nucleotidec
and Cel c i ’i rn

h - Dr. ‘ era’d Welrs’nann - New York ehool of Medicine , New York

Htarv~ n ne-~t rop~ il ’ release ‘isosomal hvdrolases during phagocvtosis or,
w~e’1 p}a~ioc.to s1~ Is Inhibited by cvt ochaiasin B, upon contact with phago-

- , o~able  s~b~’an’es (z- mosan or immun e precipitate~~). Mlcrotuhules were
,ior~ nrominen

t In phag ic-itosing than in resting cells , and were observed
nea r primar lvsos cwn s and forming phagosncnes. “Regurgitation during feed-
lrw r e ’i lt . ’l  fr in de~ranulation of prin~ ry lysosomes Into newly formed
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pha~ osomes whIc ’~ were s t i l l  op ’n to the ext racellu lar  space as well  as
from the Ingestion of ~ddltIona l materia l  d i rec t ly  into already l oaded
secondary 1-isosome ’ - Bot h events led to the  release of lysosomal content s
from intqct cells. Whe n granule  volume , ca lcu la t ed as the percentage of
c~ t onlas’ni - volume , war determined h r point counting from electron micro—
graph s the fractional vo1~ me of granules In resting cells was 22.6% of the
r’-toplasm . After p avoc -~~n~tng 7- ”nosan for 15 minute~ the granul e volumewq ’- ~ed iced to ).2~,. Pretreat’a-nt wits- ~~E1 (2 x io~ i~i) or col ehicine
(~ o M) reduced degran ala t ion so tha t the fractIonal vol ume of granules in
t~ ese cells af t e r  ‘5 minutes of p~agoc”tocis was 13.14% and 11.6% respecttveli .
Degranilation war al’~o Inhibited by ~~E1 or c-olchicine when the cells i nges-
t ed im~n ine orecipitates. Degr anul ation of l ’isosome-s can he studied more
con venient i ’, b’.’ hot ’- . moro!- omet r t e  and b iochemical  methods when cvtoc ha l a s in
B (

~ ~g/ml ) transforms t’e le’ikoc ’t~ Into a secretory cel l In which l”sosomes
fuse  directi’.’ with t!e n1 arma membrane as if to a chagocvtic vacuole. ~tim—
ilation of c~tocba1asIn B-treated neutrop~-Iis wit’-’ zymosan led to a reduc-
tion of granule volu-’e wit ’--In the cell, and hIstochemicail identifiable
m’eloperoxidase appeared at the cell/7 -mosan interface , indicating that 1’-
sosomes fused wit’- k r ~ pl asma membrane instead of with phagocytic vacuoles.
A ’~ t h~v did in ordinary n”-agoc~’tic cells , eo1~ hicine , vinblastine , ~~E1
n l l r t~-eophylline , as well a’- dibut vr~l cA~~ pl us theophylllne inhibited
fusion of PMN granules wit~ the pl asma membrane : e.g. the mean granule vol-
ume in co]chicine-treated , ~ ‘mosan-stImulated cells was 13% and 12.8% in
cAMP treated cells as compared to untreated , zymosan-stirnulated cells which
contained a mean of 7.6% . r ese experiment s provide morphol ogic confirmation
of previous suggestions that fusion of granules with phagocytic vacuoles or
the plasma membrane may be modified by cyclic nucleotides and the state of
assembl y of rnicrotubules.

SESSION II : SPECIFICITY AND NA~ JRE OF CELLULAR ACTIVATING MECHAN ISMS
Chairman - Dr. K. Frank Austen

Cel l Receptors: Specificity and Function

by Dr. Pedro Cuatrecasas - Johns Hopkins University School of Medicine ,
BaIt irnore , Maryland

Considerable progress has been made in the identification and study
of cel l membrane receptors for a variety of peptide as well as nonpeptide
hormones and drugs. In these studies the general approach has been to
measure the interaction (binding ) of a radioactively labelled hormone with
t’-e intact target cell or with isolated membrane preparations. The bind ing
is surmised to reflect specific receotor Interactions if it satisfies cer-

• tam criteria ~‘ich a~ specificity, saturabilltv , tissue and target cell
“en’-itivitv, high affinity and reversibility . Although these properties
are necessar’: for th. Identification of receptors, they alone are not al-
wa’~s sufficient to characterize the binding process unless studied in suffi-
cient detail .

A number of prnh’er~s and pitfalls in the study of hormone receptors are
de’-crlbed . Man’.’ of the~ e re l ate to the problem of “nonspecific ” binding.
It is acknowledged that apparently specific binding of the type expected
for receptors can alse be seen with ri~ terial s not containing receptor macro-
molecules. For example , radioactive Insulin and glucagon can bind with sur-
prising specificity to Inorganic substances such as talc , alumina powder,
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and mIcros-ilica . An examni e is presented of specific Insulin binding to
talc whIch demonstrate” a phenomenon which has been interpreted as “posi-
tive cooperativit ’.” in studies of binding with biological tissues . Since
this effect cannot be due to receptor interactions or true receptor cooper-
ativity , it is suggested that this effect is due to hormone-hormone Inter-
action and llgand-ligand association. The consequences of such processes
fc~r interpreting the results of bInding studies are dIscussed . Such
ligand self-aggregation , as well as nonspecific binding, can compl icate
.~catchard plot s and give the impression of second-order binding sites.

Other problem~ discussed relate to the difficulty of ascertainingprecise kinetic constants of binding when the receptor concentration in the
assay medium is exceptionally high, as is usually the case In binding studies
which utilize ligands (hormones) of insufficientl high specific activity.
In addition , assessment of binding affinity on the basis of’ competition or
displacement curves with native or unlabelled hormones will underestimate the
true affinity constant . These pitfalls will be evident as wel l in Scatchard
pl ot analyses. In addition, it Is pointed out that certain hormones can
cross-react with ~eceotors for other sometimes closely related hormone re-
ceptors. In such cases the affinity of the interaction is usually l ower
than that of the hormone or its true receptor. Serious oroblems of inter-
oretation can also result when binding data is obtained on mixed cell popu-
lations since the assumption is frequently made that all of the cells present
are contributing equally to the binding process. The erroneous conclusion
can be made , for exampl e, that few receptors per cell exist In a given clini-
cal state when in actual it’~ the change is in the relative comoositlon of the
cells under study. The need for correlating the affinity of binding w1~ b
the affinity for hiological responses was discussed and the problems freTlentl’r
encountered in such interpretations ~~~ described .

The possible mechanisms by which hormone-receptor compl exes, once formed ,
can modulate membrane-localized functions were discussed . These mechanisms

~~‘eI1lustrated with recent studies on the action of cholera toxin on cel l
membranes.

Biochemical Differences in Platelet Activation by Di fferent  Antigens

by Dr. Peter Benson - Scripps Clinical and Research Foundation ,
La Jolla , California

Rabbit platelets are activated by different stimul i (collagen , platelet
activating factor (PAY) from basophils, anti-platelet antibody, zymosan
with complement bound to it (zC ) and thrombin ) to secrete their preformed
content of vasoactive amines - mediators of acute Inflammatory reactions .
The secretory event requires Ca++ and energy, and is inhibited by coichi-
cine and agents which increase intracellular cAMP. miring secretion, in-
tracellular cAMP levels drop. Di-isopropylphosphofluoridate (DFP ) also in-
hibits secretion, but only if present during the reaction of sttmiilus with
ce’l. The stimulus—dependent activation of a precursor serine esterase on
the platelets is suggested. Support for this hypothesis comes from obser-
vations of inhibition of secretion by small molecular weight esters. From
inhibit ion data with series of phoaphonate inhibitors and with different
esters, it appears that each stimulus activates a unique serine esterase in-
vol ved in secretion. It is postulated that this process represents an
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Important mec’r~anism of’ r,’l activation .

The Generation and Release of Unstored Mediators by IRE-dependent Reaction s

h~ Dr. K.  Frank Ar Ls t en - Harvard Medical School at Robert B. Brigham
Hospital , Boston , Massachusetts

That b’~~~n IgE mediates the immunolog ic release of histamine , slow
reacting substance of anaphylaxis (sRs—A), arid the eosinophil chemotactic
factor of anaphvlaxis (ECF-A ) from human lung fragments has been e~ tab-
listied by showing deletion of activity with specific immunoadsorbents ,
competition for sensitization with IgE myeloma protein, and releasing activ-
It’.’ with specifIc anti-IgE. The biochemical pathway initiated by inter-
action of_IgE with specific antigen, appears to involve a DFP-sensitive
esteras~ (E), ar~erobic giveolysis, and certain cations, and is modulated
by receptors of the adrenergic and cholinergic prototype. The chemical teed-
iators presumably alter pulmonary function both by a direct action , perhaps
particularly pertinent for the smaller peripheral airways, and by an effect
on the epithelial irritant receptors to Initiate a reflex cholinerglc dis-
charge with constriction of the larger, central airways and possibly further
enhancement of mediator release.

The Terminal Events In the Release of Preformed Mediators by IgE-deperident
Mechanisms

by Dr. Lawrence Lichtenstein - Johns Hopkins School of Medicine at
Good Samaritan Hospital, Baltimore ,
Maryland

The preformed mediators discussed , which are released from human baso—
o3’ils by the antigen-IgE antibody interaction , are histam ine, ~~S-A , ECF—A ,
and a newly defined TAMe esterase which appears to he a kallikrein, since
it generate” kinin from h uma n serum kininogen . Insofar as these have been
studied , t.~-e mechanism of release of each is sim ilar : the process Is active ,
enerp~.’ requiring , and controlled by hormone-receptor interactions which in-
volve the cyclic AMP system. Histamine , acting through an }~ receptor , can
feedback to inh ibit the release of each of these med iators . The 112 recep-
tor is also present on T l ymphocytes and , in fact, seems to mediate a gen-
eral anti-inflammatory role of histamine . The release process can be
divided into two stages. The cyc l ic AMP-active agents Inhibit. in the first
“tage while agents which impair calcium f’mix , the generation of metabolic
energy or microtubule aggregation act in itie second stage . ~~ch of these
mediators is also released by the calcium lonophore A23187. This material
appears to bypass the first stage of release. Studies of lonophore hista-
mine release, together with the data mentioned above, allow us to propose a
sequence of steps which leads to the release of the preformed mediators of
anaphylaxis.
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.~E~~ ION I I I :  MEDIATORS OF T CELl. - B CEl L COOPERATION
Chairman - Dr. Richard W. Dutton

T Cell Mediator as a Mat uration Signa l in B Cel l  Response to Antigen

h Dr. Richard Dutton - University of CalIfornia, San Diego ,
La Jolla , California

A brief review of the development of the concept of T cel l-B cell
interaction was presented . This included an account of the more recent
developments In th i s  f ie ld and showed that the or iginal ly  simpl e model
was rapid ly  becom i ng more complex. The four presentations in this session
reoresent further examples of this increasing complexit’z. Our own studies
have shown that the proliferat ion phase of the h umoral immune response can
he Init iated in the complete absence of T cel l helper activity. The T
cell help,  which is needed later in the response , supplies a maturation
~ignal , which causes the differest iation of th~ already responöing B cell
into a mature antibody-secreting l\ ’mp }- oc v-te.

Enhancing Factors for IgE and IgG Anti hod: T~esponse

rv  Dr. K imi sb ig e  IFbI7aka  - J o r n s  Honkins Universit’,’ at Good Samari tan
Hospi tal , Baltimore , Marvlan~

As. in vitro culture s:5t ems was set up to c~h’-e rve ‘~ecnnda rv an t i -hapten
IgE antibody response of rabbit l i & ~ h nod e ce ’l s .  Rat ’hi t s  were ~rn’m in ized
with dinikrop~-en-:l derivaties of either Ascqris extract or Ragweed ex~ract
Fr. D included in a 1 rn , ~nd their mesenteric l’-~msob node ce l l s  were s t imul a ted
wit~ a n appropriate ant igen.  F’ c~r i~~e ant i -Lapten IgE antibody response , bot h
~apten specific precursors and carrier—specific ‘r & ~per c el l s  are required.
Helpe r ce l l s  for IgE antihod y response were obtained when rqhhlts were immun—
ized with the carrier Included in a lum . Immunizat ion wi th  t b.e same carrier
Included in complete Freund ’s ad ,l uvant raised carrier specific cells which
have helper function for IgG antihod response but not for IgE antibody re-
sponse. Hel per function of carrIer-specific cells was replaced by enhancing
sol uble factor which was obtained by stimulation of carrier-primed l ym pho-
cvtes with free carrier . Anti-hapten antibody response was observed by
st imulating ~~P-prImed cells wi th  hapten-heterol ogous carrier “onj ugate
followed by culture of the stimulated cells in cell free superriatant contain-
ing enhancing soluble factors. The soluble factors obtained in our system do
not contain antigen , lack the imrnunoglobulln determinant and carrier-speci4’i-
c i t y .  Evidence was obtained that enhancing factor for IgE antibody response
Is dIfferent from the factor for IgG antibody response. When donors of’
carrier-specific cells were immunized with th e carrier in c lu d e d  in  alum , ce l l
free s’ipernatant obta ined from the carrier-specific c e l l s  enhanced hot 1- IgE
and IØ~ ant lhod ” responses. If ’ the donors were immunized with the same
carrier In complete Freiind s adj uvant , cel l  free supernatant obtained from
t~-e carrier primed cells enhanced IgG but not IgE an t ib od ’ re”pon se. Frac-
t ionation of’ cc’ I free super nat ant ha v Inj ’  bot h IgE arid IgG en ’~anc 1ng ad iv i-
ties indicated that enhancing a c t i v i t i e s  for IgE and I~~ ar~ a~~s c i a ~ eci with
different molecules.
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As the process of’ antibody response can he divided into two stages:
namely , activation of’ hanten-specif Ic cells by hanten-beterologous carrier
con,i igate and different iation (and proliferation ) of activated cells to
ant Ibody formIng c e l ls  in t he  pre sence of soluble factor , mecha n isms of
B ce’l ac t ivat ion was studied . It was found that divalent anti- imrnuno-
r~’obul In ( Ig) ,  hut not the monovalent ant ibody fragment , ac tivated hapten-
primed IgG-B cel l s  which formed anti-]sa pten antibody in the presence of
non-specific enhancing factor . The results Indicated that bridging of
ce’l-surface imnmnunogl obulin is an initial  step of’ B cel l  activation . The
activation of B cells by anti-Ig or hapten-heterologous carrier con~1ugate
was enhanced h- increasing, intracellular cyclic AMP level. By contrast,
the second stage of antibody response , which involved differentiation and
proliferation of B cells and secretion of antibody , was Inhibited h’r cyclic
AMP .

Antigen Specific and Nonspecific Mediators of T Cel l - B Cell Cooperation

by Drs. John W. KaDpler and Philippa Marrack Hunter - University o~ Rochester ,
Rochester , New York

Evidence wa-S nre”ented for two type s of’ he l per T—c el l s  in the mouse
“occific for a protein antigen , keyhol e limpet hemocyanin (KLH). The first
eel’ is able to ~~CiP B-cells respond to the hapten, trinitrophenol (TNP),
W1-en er~’:p 1ed to KIH presumnah’” through the oart icipation of KLH— specific T—
“e~ l 4’qctr~r~ . The second ‘-el rer cell when stimulated with }~~H is able tohelp B— cells respond to red blood cel l ~ntipens, hut not PNP-I~~H, throught-, production -i i’ q :ion-ant igen—specific factor.

Bot”- ~ .rne~ .~~~
‘ y elper cell were shown to he present in the spleens ~f’

“~LH-pri’i~ed msic e, alt,~ oiv ’k - ~~.ev occurred with  different frequencies. The’.’
were shown to be different T-cells by t”~eir segregation from each other in
vitro at limiting dilutIon .

Cells and Factors Affecting T Cell Func t ion

by Dr. Robert I. Mishe l l - Universi ty of Cal i forn ia , Ber~elev , C~ li~’ormia

Several examples of variability commonly encountered in exneriment s
involving In vitro generation of immune responses were discussed . The h”-
pothesis that much of this variabil ity Involves environmental e f f e c ts  on
accessory cel l funct ions was advanced . F~ periments delineati ng the speci-
fic role of accessory cells and factors produced by them in protecting T
cells from inactivation by hydrocortisone were presented in detail . Pr otec-
tion by in vivo activated “A ” cells was shown and advanced to explain oc5as-
iona l examples of hydrocortisone resistance which appear in the l i terature.
Finally a few other examples of accessory cells regulating T cel l function
were presented .

SESSION IV: MEDIATORS OF CElLULAR IMMUNITY - I
Chairman - Dr. Gale A.  Granger



B Cel l Lymnphokine Production by Trypsin Derived C3b

by Dr. Ann I. Sandherg - Laboratory of Microbiology and Immnunoloi- -i
National Institute of Denta’ Research
National Institutes of Health

Trvp sin  cleavage of the third component of guinea pig compl ement (C3 )
(i~ t rypsin , pH 7 .5 , 60 sec., 20° C . )  y ie lds  a f ragment which st irn -i lat es -
guinea pig l ymphocytes to produce a chemotactic l ymphokine . Under these
d i g e s t i o n  condit ions  t h e  fragment s obtained (C3a and C3b) are similar to
tho se  generated via Immune activation of’ the compl ement sequence. In con-
trast , fur ther d igestion of C3 (2% t ryps in , pH - 7. 5,  1 hr., 20°C.) :rie~dsC3c and C3d which are inact ive as Induc~ re of this l ymphokine. These di-
gested C3 preparations contain only m inima l Inherent chemotactic properties.
The C3 fragments, C3h and C3d , were characterized Immuno chemica l lv and by
t~-eir ability to Inhibit rosette formation bet ween i mph oc’rtes and er ’rth ro~
c-’te-antIhodv-C comp’exes hear ing  C~h or C3d. C3 and its digestion products
were added to sn1 een ce’1 cultures and 1~8 hr. supernatants were assa’-ed ~‘or
r~e~ ot~ rtjc ac~ ivitv in modified Bovcleri chambers. Chemotactl.c activity was
i’iantitated h~’ microscopic en’rneratlon of guinea pig macrophages which had
migrated tbrnug~ 5 u poivcar’nonate filters In response to the ce ’l’:la r de-
rived “ac tor . T’~ e l” mm h cw - - t e  product ion of’ chemotactic fac t or was c~ m~’ete _
l r  abrogated h-’ the adsorption of the C3h containing digest wit~ r’~~t anti-

~-~Inea nig C3 co,nl ed to Sepharose 14B prior to its addition to so ’een cell
eu ’ture” . The active C3 fragment was C3h as demonstrated by 3ephadex G-’~co l um n chromatogrn p”~” of the 60 sec. digestion products of C3. Th~ 1 -‘mob o-
c- - e  “tims’ilatir.i~ ~rtIv 1t ’ el-iteri onl y in the exclusion volume (~4v ~ . ~r 

~oo
-iq ’t n’-). B (bone marrow derived ) ~~~ nop’i’ation~’ (~- 

1~ 5~~ B eellr) n’-
tam ed h-~ removal of rabbit er’,-t’croc’rte rosett~d T (th”m is derived ) ~~~~~~~~

nrod uced b - ls  ~~~~~~~~~~~ fac tor wv-en st imulated  w i t h  C3h contain ir i ,- ore-
paratior,r . In contrast , T cells obtained h’~ douhi~ passage of sol e~ n c~~~s
thro’i~7h n- ,’~~on wool col umns (-‘ 95% T cells) were Incapable of elaboratIng
~ -Is i-’mpb okine when stimulated with C3 fragments but did respond to n”’rt o-
hemaggl ’itinln. T ese studies Impl y that free C3h generated b’: proteol ’t ~c
Cn7 ”f lCd ma contribute to immunol ogical seqtxelae ‘b’i virtue of its ahi’It-.-
to ~enerat~ l’.’moho~dnes.

Interferon and The I~a,iune 3’.’ste!n

h” Dr. T”-omas C. Merigan - Stanford University Medic’i’ :- chooi ,
Stanford , Cal irornia

Re”ent ’ -‘ , nterf’eron ‘-as been associated with the immune response in
‘wo wa -s . First , interferon has been noted as a pr oduc t of the cell-mediated
I -so me rescrInse associated wit*~ blastowenesis and the production of other

. ;e~ondl~~, interferon has been observed to have both immminodepress-
low and im ’~n~ -en” anc i ng effects in ‘~ mp~old ee’l culture r’,’stems.

(Thservatlonr In our l~ hor~ or’, ave document-ed the ability of h uma n
1 -mph ne - -4  preperations In tr ~ presence of inacrophages to produce interferon
in a ”  i~n ms’ ine  r~p~ r’ifIc hasis to undergo h’astogenesis in response to PHA ,

PPD , vaccinla or herr,e ’~ simpl ex antigen. I~ the can- of the l atter stimul us,

~~ T-1 -msp~oc-,’t~ ‘ q - - been s~ own t o  be t ” e source of the Interferon production
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and carry th e  memory for the interferon response related to recent prior
herpes simplex infection . Whereas, blastogenesis appears to he related
even to remote prior infection.

Our studies have demonstrated large doses of Interferon inhibiting
the subsequent production of circulating antibod to sheep red bl ood cells
as  a ” nti’nc’d -; forming ce’l prod u c t i o n  in ~~~ f o 1eC n.  Furthermore , it
interferon is given immediately uft r an~ 1p’en , lmm-;no-en ’-an cement of’ circu—
‘a~ ing antibod ’.’ ‘evel s t o  “been r~ d blood “~‘~s j~ L)h”erved . The ~mrn mo-
-‘ipnressive effect can be observed w~ t a~~o n ’ ’~ l a  t-: n~.t’ni ,ri’irn no l vracchar—
i d ~ ant  fr od ’.’ nr od-ic~ Ion as wel ’ and , in t~~ln la t t e r  sane the in h ib i t i o n
seems t o  h~ acting ‘ ro-i~~ a’-~ ~f~”~’’ on ‘-

~~ C ~~~ - ‘fl O~ 0~ ‘ e  when  the mechan~ s’s
I~ studi ed In vi4 ro.

IT .)ecretion, f~ey i ’~i t ¶ r’-~ and T in A ct ~nn ‘n Ta ryet fe ’’s

by Dr .  Ga ’e t ‘r~~ w*r - ~~ i ’,*rc~~t’.~ .Y’ Ca’ifornia , Irvine , Ca 1i fnr r ~~a

~~-id ie’  “‘ere c ‘~ i ~~~~~~~~~~ ~r •xa ” - ~~s~ if ’ t~~~r are ‘-‘ sn~~ro1 m e c h a n i s m ( s )
sec i 1a~ ~‘ fl~’ ~ “S ’s ‘i r f S  r ’~~~ ~~ - ~“ ‘ ~i ’ ~‘~~~r~— ’~ s ’- v a t — d  -

‘ smq n 1 -“nor  o c ’ -.en i s
v~~r .  ‘7’e-. ‘d •- w~~s “, c ‘

~~- “~~~~~
‘
~~~~~~ 

- our dev~’ooment of’ an In v !trs
a’~s a - -  w - i ” ’  

~~~~~~~~~~~~~~ 
i o s ”  ‘ ‘ ‘ ‘ -“n o’ t ~x -:n s”~’reted ~~~~~ a “uner—

na ’tan’ m~ dj r n .  ~~~~ f ’v~rid •- ‘ . - r ~~
‘ me sh  an i s m ’-  ope r at i v e  at sever—

a ’ l eve ’ ”:

(A ‘~ ¶ s ~ ‘. ‘s

(B) IT r~~ l I” o’. ‘ n~~uc1~~’~~ ~ v s ’  , ~‘a s h~ tu rn ed on and off ,
and ~~~~~~ “ s’~ -r~ w •~~ 

- —  ~~~~~~ - ‘ a ’’ Is in  - nn t n ’t wi th  t h e
“ r’n-r ’’t lnc a,- ’-’ .

( C )  “-. ‘—‘i~’°s ~~~~~~ ‘ - - . -‘ ‘.  ~~~~~ a’”~ a~~~~ce’-~ “iT ’
~~~~~~
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Be’at l o n r - h .i~ 0r ~( ) l : r  * I mp Id 0 ’ ’  }~ :~ e’~—~ ‘xlnn t Ccl ’ oedlat ed
C-~~ot n x I c t t ”

b’ Dr. 7o~ i — i n J I - i r ’ i ”  — 
- , a ‘ - ‘ ‘rd ~ ‘i  v r ”  ty  ~edlc’ i~~ Csst Cr .

. ‘ a ’r ” r ’: . Cn ’i f’ornia

H*man 1-’mo” os ’t e’r ac ’ I Va~~— ( ’ ~~~~~~~~~~ em cr ’- i l  ‘r u i n  release “evern ’ r”t o—
oyI- ~ In t o  t h e  s ’ir ,ern at an t  t’uldn T~x ~ns are qs’- q~ ed by 1 - s - i s  of’ .~oi ne

T r ’e ’ lc  grovth—inhlhl’ ed 1” a r t l n o ’n -j c l n  D. ihi e toxin (s-i 1’~~d Earl s’ I’..’mo’o—

~1n .  E IT ) ,  det *ct,d wit~~ n 14 boors after a”tlvmtion . is maxi rnal ’-r delco—
‘ed a’ ‘-our” • w”- r,af~

f er no f’-,rt *r n’t increase occurs. Anot ” er toxl-’r
(ca ’’~~ri Ia~e 1vm nhotoxin , 1IT (. is inI~ la liv detected 214 - 3i~ ‘ i- i r-~ a”ter
i~~~Ivati on: It , ’- rate of release into th e  medium progressivel y Increase s for



~~ 1

o ~~‘ ‘-°‘ir ’’ . ‘ -~T T  qu i t  I T T  qr n l S n  d l ~ l ’ ’ r  r’ici j ’ r’- ar - le h-j  ‘ii 1” er en t  v l : m --
d t ” ~~r U- ‘I o n  ‘r ’n ~~n’ adex 5— ’flfl r’ rs~~~ orr ob v (~~ T, ~~ L r , 990 ~a ’ nn - - :

00 ‘~0fl da ’tonn ) ‘m d  m r  I t  ‘ r ’ I o n  of ITT by rabbit anti— s I rsan I T T ,
it ~~s ‘no t i s ’ li lt tr~I T. A third toxin r-resent In ‘‘,‘ou’ old ~i ’ s r ~~s

— - r r ” ee’- , t~~rm,d Ad eren Cell Toxin (ACT), ‘r n elaborated n’z pl a stic—
‘~ t -  s n ’ ‘~~‘‘s , ores-srnabl v ‘nacrosit-ages , 1m m i tj q ~~e ly  ‘~ son a 4 ’t ”h r n c n t  ‘if +~~-e

‘ ‘  ‘ s ‘0 a s ‘i t  ‘ rfa”~~. Its re’eqse does rro ~ S.*-r - ; 1 5  ‘nit o~ esr—nt lm -rlY
v “ me ~~

‘ t i ~’i r i b  ~ ion on ;~ nh~ dex C— ’OO r~ romn t of’ranh -~’ l s slmi’ar to
• ~~~~~~ ~O L~~~ T ( “~~, 1.S , 000 da ’~~on s ), I it t h e r e  can h e n  enaro t~~h h-i s :r - e-j u~ s4

oi’ ’ ~‘s-~t owra r° v. It is  succe”t ed  t h a t  , he’ a -r ’ ’ , ~f’ P s  ~ ‘r oe of’ re ’ease ,
‘i -’ a ~‘ ot ixin , w-erea s ITT ma-’ ‘ a 1 — ,’-n rd or - ’t e  re~~- ;~~- . ’°r .

~~ : ~ V “I’~DIA’ -b. t 
~F Ct r~I I  r ILA R IMMUN ITY — II

C’- a i r m q n  - Dr. Jo~ n B .  David

o” - ~ Me d I q  urn  and Tse A c t i va t i o n  of’ ~~crophages

‘ - - -  Dr. J o ’s P .  ~. avId — Harvard Medical ‘
~ch ol

Boston . ~~~~~~~~~~~~~~~~~~

F ir  ‘nan- - ‘ ear” , it  p a ” he~ n ~ r~n~ rcnt  t ’n a t  ma s r - i s h q w e n  n 1q’i an irn” ’~’-
~ant  ~‘~~r i n  resistance to man-’ in 4’ectI in ” . T ese cells t ncer~ ~nd ‘Il” —
-~-s ’- of a varlet - ’ — if  organlsrn s wren obtained from recently ‘r Orn sr r l 7 e d
animal s , ‘ inc, exhih ’rt an en’rianced ability to do this and have been t e rmed

ar t  Ivat ed ”. More recent s tu d i e s  suggest tha~ in vivo i’nmune n i ot ivat i o’-. ‘t
‘s’i ”r o o’- -ace’ res-~ires tu e in t e r a c t i o n  of s o e n i f I~~~~ly  ser,r i t ’r 7 e d  T l ’smp ’- -o—

-te” w i t -  th e  appropriat e ant igenic agent . Once act ivated , t i n e  rnasropha ~-es
ia’.’ ~ x i i b it  a certa in degree of nonspecif ic  ant imicrobial  ac t iv ’i t ’ ,’ .

i~ow doe s t1 e i n ter ac t io n  of’ 1 vmo’roc v’t~~’n wilt antigen lead to t,r-~ activu—
• Ion of macrop~- accn ? The event- s that occur j~~ vitroare not - ‘n -nun . In vP ro

~~-~d’r~~ on ~~ mechani sms of ce’i’1iar h n ’n er ”en s it iv It ”  and i’nm-mit ’i, however ,
shown t h a t  sic st lo’~l a1-ed 1 -i’np” oc,~ ec produce q number ~sf s” l t le  med-

iators , severa l of w h i c h  affect macrophagen .
(~, n-cs’s-er of laboratories ‘ave shown t b-at ‘n~acronhswer lmcut- ~ ted wit h

l - ” --~~ o - - t C  mediator s show altered morpl oing”, metabolism an-I f’m~tlos . ~~~
‘

‘o’~cIq ’ interest~ are the c’an~ er t r a t  involve tue macros’ ‘ce ‘i~ ”'~ r a sP .
‘-ia~ r~ n’-a~-n” Incubated in ~‘rIF—ric’-’ Sep’nadex fract t o ss  e x - t b P  In ~ r~ n sed  s i r  “s-
core o g1ass and ~~~~~~~~ increase d ru f f l e d  mp ’n h r n n e  rn ‘v~ ’rrent , ¶ ‘ n ” r~~a o~-i
n~a~ ’)c-’tosin & r c~ne par t ic les  ~~ ch a5 dead rnvcobact~ rIq , i - -LI ‘l e sr ease  I ’ .
nt - er” s’ic r as- aggregated ~~rnoc loh In , e nh a n c e d  p lnoc - ’ t o ’-is  and I s ’ re -t s e  ‘r s
in ”o rpor at i  on of c1 uc osamine and decrea se in e 1 e~~t ron de” - ’ surf’~ “' s u h”~ anre .
There Is an i rlcrea”e in the act lvitv of the membrane ‘i n -’nc ’rat-d ‘ -n~ - a t en’ --
l~a ’* c-’rla”e . G’th- er  changes ln c l  ide increased ~-‘l ’i c i r ~ ix ’ d ’ 4 j o -’ ~l r - ’  r , ’ t e
‘ excnc’ rnn n on ~ o n p - a t .e s~ ‘ m t  and increased number ~f c -t “,i’q’- m i o  ~~~‘‘~ ‘ r v ’
a~ ”~ ss~ d -norp ’ ological lv. Pecent ’y, sic ’- act ivated -n rr ’r-- as ’ s  • nvt~ ~~~~~~~~~

sh- ’ws  t o  aroduce coliag~ ’iace. Of special  intere st is ~‘a ’ f’lodI’ ,- ~~a’ s- :c ’-
‘sq~’r op~ q~~c5 act iv a t e d  by l - ’ mp i oc ‘te  ‘oediator exhlhi t a c ’ er 1 o s I n s~~ ‘ 0
I~~c~ eria such as l i st  ar i a  and  erd~anced aM’ It’,’ t o  k i l l  s ‘ r r ~~~’r~~i c  ‘ ‘nor s~~’ ~~
C’ earl - - -

, i - - m p h  oc-”t e ‘ne diaf ‘irs ‘“i n q ot  Iva~~~ ‘y{cropr a ,c~es,  It is -i Y e
hl* ‘,at ot ’er factors are also i~~vol vad i nc ’u d in g  d i r ec t  l y n s r o n - - 1 ° —
‘nacrophage ‘ml ‘ractions .
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I’:’”r ’m ’4 , - ‘~ 0 ‘t Ih ~ ~\ t ’ ’  ‘ys ,~ 1’ic r ic ’ ’~ ’”
I

P,  “ . - ‘ r ns “i. i -; ” - n~~l - t  — Hn- v sr d  -le - 1 ’r c— ’ “‘ o ~- ’ , i~ -r 4 f l .  ~r i r ’a ’n
t i n -  ~‘I a1 , f~or’ nn , Ma r’ -inc ‘ : r

1 * r  ~~ is sow ’ . ‘u ‘ .~,ohroc ~~~~ -n~ d I - ’m - , is s - i ~~”~~~ ’ !I~~, 1’~t e r - *c
• -r n -- r cip~ a,-” . Is, -,r t~~r ‘ i~ i u v ~~0 i c i e I ’  ~s rr r :d i~~m , -‘t i d l e -  were

1”” -~~“‘ ‘  w i t ’  t~ ’’~ l’ o’1 ow ’~r r~’ 4 w- - s : h ~~ ’- ’ (i ) T — ’ - i ’ — ’, ”e -in
• ;- ~~~~ r~~se “ - ‘r i - “' “ “ s  ‘r ~~”o-” , i ni t  (

~ 
) - “ cri~ n ‘r ’r ’~sc n ~r ‘~tI F ar ’ ” i ’ I

h~i p l ’i --’sq 
~‘ ° - -‘r - m s - ~ ‘r u l i t ’  is ’ - . I~ ‘‘o- r ’rt ~~~~ sr  ~~~ ~~~~~~~~ I n c ’ i t a i ; ’ r  ‘ -‘ - ‘ ‘r —

ir a c 5 s  WP1 : T — ” mc ’- -~ a ‘‘l’ ’ -’” ‘ “ n ” ” l v i ’ - ’  ‘“ i’ -i in e ’~ 5 ’ r r -’ m ’r -r ’i ’j  is j ib ii- ’ —
I ‘r - ‘ ic ’ or on - “ ‘sa cs  is - a c e s .  ‘ i n ,Ar  a i c nr s , si r r ~ a:’ ~— c ’ - m c n c e , D—ga ’’-~~—

o’- e , I —  r amn ose , “~~t u - ’ l — D — ’r~qn n o sI ’t ~~, a ’n ’t N— a c e~~- ’ l — D — g i ’ c o s a m i n e , ~n d  ‘n i

e f f ~ ct Ti C 9u01 Y Ion if ‘,l Iii act  i’,’ lt  -,‘ I ‘- f -mcose  vu -; s eve rs- i ’  l e.  ‘~~er ,
a’Icr~~m ” - i c a s  were 1nr-d ”at~~u w I t h  T— f-m cnrida sa , a c l ”  isidase w ’ f o b  - -dr  1
• er-s ’r na ’ I — f” m c o s e  f’ro~n ‘i i~~’ i r a r  “ - ‘‘, r ’r d e r ’  ) 4 r’~~l ’  ;r ”~ “s , a ‘-ar’r-”m- ‘;1~~~

no 1” n ~’~~r responded ‘o ‘~lIT~. Cm ~~ - it - er sod , ‘-h F Inc h’ a t~~’ i - ,” r t  I — ‘ -c’ ‘ — t  —

dae,  uns s ’r1l active . T i - I s  experiment st ron ~-i”  n ’icj ’e ’ t s  ‘ i a ~ T — ” -m ’ ’n re  I~~~

an a s sen t  Ia] par 4 of a macr ush ap o recent or for mlcr ’i t I on I s  lb- P “' “ ;s
~~‘ondl y, we st ~d1ed t e  e f f e c t  of p l a sm a  ‘snt ~~r ass  h ni Ii  P ‘r~ 5

fr y it - -It h on of ‘nlcration of ~ u lnea  pig peritoneal rn acr oosn c~”' ra :red h-i - ‘Ii ,
b ’~c a - i r s e cel l_ assoc iat ed esterases ha ve been s~~nwn t o  p~ q’,’ “ m ior - -- r t ’ n  ; vr
In  a number of regiila t i nk- processes . Reinc ubation of nvicrop a&i e s  —‘P in t i  a
si’i sma estero,se inh ibitors 

~ 
—antitryp sin, Cl estera~e it’d l i l t  or , and a ‘n 1-

‘ br  )m r - i n  ~~~~~~~~~~~~~~~~ cofact  or en~ anc’en the inhibition of migration cif’ +

cells c a u s ed in ~-~IF.  Heparin prevents t h e  ~IF—en hanc Ing  e f f e”t  o”‘ a n t i —
r srnb ln— ’eparin cofactor . Ti-is effect was shown to he speotfi” fir ant I-

t ’r o m b in— h e p ar i n c ofac t or, srnbal-l -’ d i e  to its a b i l i t y to bind b e p ar i r r .
-lr’d ’rf ’I ’” i~;n of’ arginine resid-ies of antitb:romhin—heparin cofactor and s o-i
i e p5  t r - -p n ir, ln ~ Ihitor , by 2,3—b ut-an~dIone, doe s ~~~ a l t e r  t i  air  -h F — e n —

anr ing r.a r -v i si t - ’, whereas tue t i rc~n’hin a nd tr ’,’psln i n h l hi tor  act  ivit-i is
a~~l a t m ’ i . These f i n n ing’- I n d I c a t e  t h a t  m o d i f i c a t ion  of tin e -trginine resi—

~t -~es is, as’ I -rornbln— -a arin rm f’r’~~’ or a r-r d soy i--can t r - ?p sir -i inhibitor i-ar n ’
is U ~~ in t er ar ’t i o ’n  ~~

‘ I i  ~ r~e m i  i i~i ors w i t ’  tin e ~qcron’-n~e , su 4 - g e c t —
h ”j’ n i I ’ f cr en ’ binding ~~i*c t’.

~eg-ilation ~r Ci~em~~axls and t a r  l -rnphok ine ‘4ediaior s -

hr Dr. ‘ e e r A. Ward — Jn I vers-ft ’; of Connecticut ,
- Far’nlngton , ConnectIcut

Norma l truman s-er-i’s contains a cI em )t a c t  Ic f a c t  or in s~~t iva t or (CFI )
wh ic h. irrev ersli-i-- tnartiva4’em nine complement derived chcm tac~~ic fact or’;
(C~ and Cf’ fragments and C’(7). CFI a lso inac t ivate ”  t he m in o r - -t n ci eon—
‘act lc activity in preparatlnnu of t i n e  C~ fragme nt ~is wu l~ as  t I~c actIvi~ -,’
pr ’nen ’ in  r’mlI ’ire fluids of ant igen—st-lrnulated lvm p t:nl -t cells. Incubat ion
of’ CF’I ’-r lc ’  preparations also lean s to I nact ivat ion of’ migrat ion  In h ibi t ion
fa c t o r  ( ‘-~I F )  present- In cu l t ur e  f l u i ds  of ant I gen - s t  Irn i l a t a d  ! ira n lymp hoid
‘rails . The inactivation of MIF anpears to h~ Ir r ev er s i t i e.  In addition ,

r e MIF ina rt l ,vat or  is b~~~t -labile; prior eat 1mg of CFI-rioI p r c par a t t o ns
at  A °C for  1 tsr. a~ -o 1isi~~s tin e inactivation of MI?’. Recently CFI has h~en
h r a c t  1ona~~erl i n 4 o two form.s, an r~ globulin and a F ’o h u l in .  !~n t t  for m s



ave t ‘ - ~~ a i-Il I t  ‘ I so c t j vs a MIF . Ti :~‘ -‘‘ ra ‘- - ;  I n ; I rd  i s-a ’ ~~ ‘ ‘ ‘ - “  —‘- I
r ’ re ’~~si I s  r ’na’r sur -  c” is t cr 1 a 1 1 ‘ at  1 mac’ I “r co’n p ’ am~ s’ — f ~~r ,“ ‘ a n d

ii’ - -
~~~~_ d~. r ’ t v a h ’  “i~~3 1 a ~~ir r- . ( ; ;r innr t ~~ t in ’,’ h I i i  Gras ” - AT -~~~~~~~ ‘‘ , ~‘- I  ~~~~~~

-,I ‘F?2’~ ).

a effac ’ ‘ “ ‘ n’, InlP”r’ ‘ ra ’ ‘-ta - ros’ age !‘—nd - ;s -i on I r e Var ” ~~~
- r-’ ’

h~: ~~ . ‘ - : - ‘ r ’ A .  :‘r ’ ’ n i e r o a ’ - ”  — j h ’ r ”  “ “ ‘ 1 n~ ‘r n ’ 1 ~if ’ b f a d i ” ’,n a ,
I-i-a it  inor ~ , “tar - : ’ and

D e l -v  •—i I ~ ‘ 1~~’nma ’ ‘r ‘- — i ’ ;  r ear ’ i - i n - - , j0i~~ I t  j on  of mRcrocr a~’~ m i g r ~- —
• i on ,  an d  ‘c” Iva ’ I “: of ‘i’i ri ’in i i t s  “~ rY inca ’ ex ’m da t a ‘n a r r ip i ‘s-  u l U
r ’r - : - ’t  Ins ,  if a ‘ ar ,,’ ’  - -

~~~~‘ ‘ - “ - “ - “ q ’ a r - i r e  ‘‘-s tu”’t ‘n-i ~ - r - s t a i n  if  q;ir - ir ’-~~1—
~~~~
‘‘~~‘- ,- ‘ , Ii )O ~

“A , I -~~~1- ~~~ o f  “ r-~ n -‘ se ’ wr-,s’ -:tn ’: if ‘ ‘ :~~a s ’ t r ~‘t s t C r l ’i’
~~~~~~~~~~~~~~~ (

~~~
‘). ~~~~~~~~~~~~ r ”” ’- i ’ - -~~ ’ - t r ~ sP i l l - -s ‘0 ‘ ‘ - r ~ I n rhr~~d i -  t~~e - -;o€’r—

‘ ‘~ a r r o: 1mm- cia  v ”r ’~~’ r-~’e it ‘~~~~
‘ ‘‘- f - ’~ ‘ -v i s~- i n s - l I b a t ion  w I t h  r r r -~~c i f f ’  an t i—
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