
Still another category of fluctuations 
in superfluids is critical-point fluctua- 
tions. Although these can be observed 
in helium, as Tyson showed, critical- 
point fluctuations in superconductors 
appear to be of theoretical importance 
only, because the temperature must be 
within about 10-8 ?K of the transition 
temperature in order for one to observe 
these fluctuations in superconductors. 

Fluctuations and the behavior of small 
systems, such as whiskers or micro- 

bridges, were discussed by James 

Langer (Carnegie-Mellon University), 
Ronald Parks (University of Rochester), 
and Watt Webb (Cornell University). 
Small systems offer more opportunity 
for observing fluctuations, since the 
fluctuations are approximately inversely 
proportional to length. An interesting 
debate resulted over the question of 
how closely one could determine the 

depression in the critical temperature 
AT, by measuring resistance. Parks ana- 

lyzed some simulated data which indi- 
cates an error of a factor of from 2 to 
oo. Webb cited evidence that the error 
was probably of the order of tens of 

percent, although he conceded that con- 
siderable care in sample preparation 
and measurement techniques would be 
necessary for such precision. 

Michael Fisher and John Reppy 
(Cornell) described an analog to flux 
flow resistivity in superconductors- 
the decay of superflow in helium. The 
time dependence of this decay is loga- 
rithmic in the same way as for flux 

creep in superconductors. 
As with many "first" conferences in 

a newly developing area of research, 
one is struck most by what is not 
known rather than by what is under- 
stood. Fluctuations in superconductors 
appear to be sometimes much larger 
than fluctuations in normal systems, but 

they also are often much smaller. How- 
ever, the types of noise which occur in 

superconductors appear to be similar to 
those in normal systems. Thermal, shot, 
and flicker noise all occur in supercon- 
ductors, and no noise source has yet 
been shown to be unclassifiable in terms 
of noise mechanisms of normal systems. 

The proceedings of the conference 
have been published. Copies are avail- 
able from the authors and from the 
U.S. Defense Documentation Center, 
Building 5, Cameron Station, Alexan- 
dria, Virginia 22314. 
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Immunological Tolerance 

An international conference on im- 
munological tolerance, sponsored by the 
Extramural Programs of the National 
Institute of Allergy and Infectious Dis- 
eases and arranged by Maurice Landy, 
was held at Augusta, Michigan, 18-20 
September 1968. The topic of each of 
the six half-day sessions of the meeting 
was outlined by a designated speaker, 
whose presentation was followed by an 
open discussion period averaging about 
3 hours. As the number of partici- 
pants was limited to 42, a very free and 
rapid exchange of ideas and informa- 
tion was possible. 

One theme permeating each session 
was that a unifying mechanism which 
explains satisfactorily both immunologi- 
cal tolerance and antibody synthesis will 
be found. The participants seemed con- 
vinced that tolerance can be understood 
only in terms of immunogenicity, and 
that the process of antigen recognition 
is central to the induction of immuno- 
logical tolerance. Yet how the same 
substance can induce both tolerance and 
antibody synthesis-even simultaneously 
-is not understood. It may be that 
antigens that are freely diffusible in 
body fluids are tolerogens, whereas 
those that are phagocytosed are im- 
munogens. But, as was brought Qut by 
several discussants, this interpretation 
cannot account for immunological tol- 
erance induced by particulate antigens, 
such as erythrocytes or polymerized 
flagellin. 

The long-held idea that tolerance is 
the result of antigen-overloading has 
been shattered by the discovery of "low- 
dose" tolerance-the induction of tol- 
erance by repeated injections of minute 
amounts of antigen. According to Nos- 
sal, extremely small amounts of flagel- 
lin, 10-14 molar, when given to rats 
repeatedly, readily induces immunologi- 
cal tolerance. An interesting difference 
between the low- and high-dose forms 
of tolerance is that the immunochemi- 
cal specificity of the former is greater 
than that of the latter. 

At least two kinds of lymphocytes 
were implicated in the immune response 
by several participants. Although anti- 
body-synthesizing cells seem to originate 
from marrow lymphocytes, mice lacking 
lymphocytes derived from the thymus 
form antibodies poorly. However, when 
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both marrow and thymic lymphocytes 
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normally. It is unknown how these two 
kinds of lymphocytes "cooperate." 
Mitchison postulated that thymic lym- 
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phocytes trap antigen by means of a 
hypothetical immunoglobulin, "IgX," 
but no physical evidence of an antigen- 
concentrating mechanism in these cells 
has yet been obtained. 

Another two-cell system, lympho- 
cytes and macrophages, was discussed 
intensely. The immunogenic material 
contained in RNA-antigen complexes 
extracted from the macrophages of im- 
munized rats was found by Gottlieb to 
be a peptide that contained only 15 
amino acids. How this finding will affect 
the notion that the tertiary structure of 
an antigen is required for its immuno- 
genicity remains to be determined. Since 
the immunizing antigen was the T-2 
phage, it is evident that considerable 
processing is carried out by macro- 
phages. Braun presented his theory that 
an RNA, derived from macrophages 
and acting as a nonspecific depressor, 
may activate lymphocytes; antigen 
bound to the RNA "guides" it into the 

appropriate stem cell of antibody-form- 
ing clones. Whatever "processing" may 
be ultimately, there was no general 
agreement that it is essential for anti- 

body synthesis, and until more direct 
evidence has been obtained, disagree- 
ment on the role of the macrophage 
in the immune response is likely to 
continue. 

Two interesting experiments dealt 
with the role of carriers in immunity. 
In the first, it was found that strain- 
13 guinea pigs, ordinarily unresponsive 
to dinitrophenol-polylysine, formed an- 
tibodies to that antigen when it was 

coupled to a carrier, bovine serum al- 
bumin. However, when strain-13 guinea 
pigs were rendered tolerant of that 
carrier, they failed to respond to dini- 

trophenol-polylysine-bovine serum al- 
bumin. In the other example, it was 
found that cells primed only to the 
carrier moiety of a hapten-protein con- 

jugate increased the responses of irradi- 
ated mice to challenge with the complete 
conjugate. These experiments imply a 
role for carriers beyond that of a simple 
schlepper; but how they function in the 
immune response remains unclear. 

Considerable efforts are now under 

way to induce tolerance in vitro. Sev- 
eral experimental systems were de- 
scribed, all of them dependent upon 
repopulation of heavily irradiated syn- 
geneic "test" animals with lymphoid 
cells supposedly rendered tolerant in 
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vitro. All of these models suffer the 

major drawback of antigen carry-over 
to the irradiated host. Unless this tech- 
nical difficulty is eliminated, most of the 

participants were unwilling to accept 
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fully the evidence for the induction"of 
MOST ADVANCED.EASI EST TO OPERATE 

tolerance in vitro. long-standing problem, the mech- 

- anism of immunological paralysis fol- 
lowing administration of large amounts 
of pneumococcal polysaccharides to 
mice, now appears solved. Mice given 
"paralyzing" amounts of pneumococcal 
polysaccharide lack specific antibodies 

-  in their serums, but Howard found that 
their spleens contain numerous cells 
that are able to form antibodies. It 
appears that this slowly catabolized 
antigen persists in tissues, neutralizing 
antibody as it is produced. Thus, this 

DIAL" U LTRA TH IN SECTIONS? form of paralysis represents an immu- 
Precisely ... since the new Reichert "Om U2" ultramicrotome is automated. nological treadmill. 
Now you just dial for single or continuous ultra-thin sections for electron The last session of the conference was 
microscopy. With all controls dial or push-button operated, you merely largely devoted to an attempt by Mel- 
"select" speed, sequence and thickness of sections. The completely inertia- yin Cohn to provide a molecular model 
free thermal advance of the "Om U2" represents a major breakthrough in 
ultramicrotomy. of tolerance based entirely on the evi- 
The "Om U2" gives you the accuracy of the thermal advance and the ad- dence he bad heard in the preceding 
vantages of a precision, mechanical advance in one instrument. The tedious 3 days. He began with four assump- 
task of producing useful ultra-thin sections is now a thing of the past. Lions: (i) the only recognition element 

Request literature and is antibody itself; (ii) there is constant 
a free demonstration. birth of antigen-sensitive cells through- 

William J. Hacker & Co., Inc. out life; (iii) antigen-sensitive cells ex- 

llacler * Box 646 press but one antibody-response and W. Caldwell, N.J. 07006 will produce it as secretable antibody on 
(201) 226-8450 induction; (iv) depending on the signal 

received, an antigen-sensitive cell may 
Circle No. 76 on Readers' Service Cord go on to either paralysis or to antibody 

formation. Assuming that a signal could 
be a conformational change in an anti- 

LOW COST INFUSION PUMP 
body, be sketched a model in which 

- . paralysis represented a "half-open" posi- 
tion of an antibody molecule on a cell 

UMUREPRODUCIBLE - surface achieved by combination with 

tibody formation the model required a 
TO ? 0.1%! -. a single antigenic determinant. For an- 

"wide-open" antibody, resulting from a 
A combination of two separate antigenic 

determinants held on 'the cell surface 

- in an extended configuration by a fac- 

16O !' tor he designated "carrier antibody." The discussions were transcribed, are now being edited, and the proceedings 

will be published by March 1969. complete 
ROBERT S. SCHWARTZ 

SIDNEY LESKOWITZ 
Sage Series 234 Constant Speed Syringe Pumps accept all types of syringes, Tufts University School of Medicine 
including convenient disposables. Several models are available, each offering 
a large number of discrete flow rates-obtained by varying syringe sizes (up and Harvard Medical School, 
to 10cc) and "quick-change" gears. Flow rates range from 0.112 p1/day to Boston, Massachusetts 
16.8 mI/mm-depending on specific model chosen 

Large constant speed pumps (up to 100cc capacity) and continuously variable 
speed models are also available. Variable speed pumps feature a linear flow 
control dial and a five million to one flow rate range. Optional accessories for 
both types include a double syringe holder for 2 channel pumping. Infusion- Calendar of Events 
withdrawal models also available. 

Whatever your application, there's a Sage Syringe Pump to provide uniform, National Meetings 
accurate, and reproducible infusion at the right rate. Ask your lab.ware dealer 
for a demonstration, or send today for complete data. April 

SAGE INSTRUMENTS, INC. 1. Arkansas Acad. of Science, Fayette- 
Research Incorporated yule, Ark. (G. E. Templeton, Dept. of Subsidiary of Orion Plant Pathology, Univ. of Arkansas, Fay- 

230 Ferris Ave., White Plains, N. Y. 10603 etteville 72701) 
914 949-4121 
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