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L i SUMMARY ANNUAL PROGRESS REPORTS

YEARS 1967-1974 .it

Beginning in 1907 with the support of this contract, we
were able to isolate by DEAE cellulose chromatography a suppressive
alphaglobulin fraction ftrom normal human plasma. We called this
fraction i1mmunoregulatory alphaglobulin (IRA) because it suppresscd
a wide variety of cellular immune responses in a number of animal
species.  This first work was essentially a confirmation of the
earlier reports of Mowbray who had obtained similar material from
bovine scerum.  The human IRA we had obtained suppressed the re-
jection of skin allografts in both rabbits and inbred mice (see
enclosed bibliography). We also found that this material would

suppress in vitro the stimuplation of normal human peripheral blood

lymphocytes by mitogens and specific anti¢ o which the lympho-
cyte donor had become sensitized. The suppressive alphaglobulin

material was quite heterogeneous by electrophoresis, was not des-

o oS .
troyed by heating at 56°C. and was apparently non toxic to a

variety of mammalian cells in vitro as indicated by Trypan blue
dye exclusion. (it also had no evident toxic effects on experi
mental animals.

We next found that [RA-like activity was contained in Cohn
fraction [V a byproduct of commerical blood fractionation
laboratories. This Cohn fraction LV was then used as the
starting material for future experiments designed to characterize
the active fraction contained in the [RA. Over the succeeding
three years we were able to show that IRA inhibited the plaque

forming cell response mice to sheep red blood cells (SRBC) when




administered prior to the injection of antigen. It inhibited

both the primary and sccondary responses. IRA was found to be
totally ineffective if injection followed the antigen. We discovered
that IRA inhibition of peripheral blood lymphocytes in vitro could
be entirely eliminated cven after 96 hours exposure of the cells to
IRA if they were washed thoroughly and then tested for stimulation.
Thus, it appearced that IRA did not irreversibly affect lymphocyte
function but appearced to act in a reversible fashion most likely

on the cell membrane as indicated by its ability to prevent T cell
rossette formation and recognition of antigen. We were also able
to show that IRA had no c¢ftect upon B cell responses as indicated
by its failure to inhibit the plague forming cell response to

. colit lipopolysacchride 055:85. IRA also had no effect on B cell
(EAC) rossette formation by human peripheral blood lymphocytes.
lHowever, IRA did etfect lymphokine production by lymphocytes as
indicated by its inhibitory effect MIF production by sensitized
guinea pig perittoncal lymphocytes exposed to specific antigens.

IRA had no effect on macrophage immobilization once MIEF was present
in the macrophage culture medium, however.

In 1970 during attempts to purify IRA protein we discovered while
we could concentrate activity in smaller and smaller fractions by
gel filtration and ion exchange chromatography the specific activity
of thie final material was often no greater than that of the
starting material. We then looked at our procedurgs and discovered
that fractions at each step had been purified by dialysis.

Barlicer cexperiments had shown that at neutral pH dralysis of IRA

protein failed to remove any detectable activity, However, we had




conducted a number of chromatographic experiments at pH's in the

acid range and discoverced that at acid pH low molecular weight
material containing [RA activity was lost during dialysis. In-
vestigation of this tinding in detail yielded evidence that
the majority of activity detectable in IRA protein could be

recovered as a polypeptide fraction of less than 10,000 daltons

tollowing acidification of the protein and ultrafiltration on

appropriate sized membranes or dialysis. We then further
characterized the active peptide fraction and found that it con-

tained no detectable sugar or nucleic acid. It was not affected

by lipid solvents and contained no cortisol or prostaglandins.
Chemically the material appeared to be entirely polypeptide as

determined by the quantitative Biuret test. We found that 1XA-

peptide would perform biologically in a fashion entirely similar

, to [RA protein. This included inhibition of skin allograft re-
jection in mice, inhibition of immunity to experimental tumors
in mice, inhibition of kidney allograft rejection in rats and

inhibition T lymphocyte activation in vitro in mice and in man.
Over the years 1971 1974 we made a number of unsuccess ful

attempts to obtain pure [RA-peptide by repeated gel filtration and

ion exchange column chromatography. The active fractions obtained

at the end of such procedures were always heterogeneous by high

voltage clectrophoresis.  The same failure obtained when we

attempted to purify this material by polyacrylamide electrophoresis.

In the analytical ultracentritfuge the active I[IRA-peptide preparations
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obtained by gel filtration moved as a single peak with sedimentation
coetficient of approximately 0.3S.

We have also attempted sceveral times to make antibody to [RA-
peptide in the rabbit by coupling this material to rabbit serum
albumin by the carbodiimide method. We have obtained antibody which
will react with crude IRA-peptide coupled to rabbit serum albumin
in gel defusion assays, however, this antibody has apparently

minimal reactivity to the active IRA preparation and will remove

little of the ITRA activity from impure preparations. '
i the 1973-1974 grant year we began a study of approximately ﬁ
10 patients who were subjected to various degrees of trauma including
surgery and burns. We have found that approximately 60% of the
entire group ot trauma patients have immunosuppressive serum, de-

fined as serum which will inhibit by 50% or more the in vitro

stimulation of normal human peripheral blood lymphocytes by optimum
doses of phytohemaglutinin (PHA) when compared with normal human
serum or autologous scrum obtained from the lymphocyte donors.

The itmmunosuppressive activity in trauma patient serum does not
appear to be caused by anesthestic agents since patients undergoing
general anesthesia for minor surgery do not develop suppressive
serum and many traumatized or septic patients have suppressive scrun
without receiving any anesthesia. The suppressive activity also

did not correlate with barbituate or with cortisol levels in the
cerum of these individuals. We fractionated the serum of scveral

ol these individuals by DEAE cellulose chromatography and found that

the majority of the itmmunosuppressive activity was recovered in the

fir t protein peak, whereas immunosuppressive activity in the serum
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of normal b>aticnts s recovered in later alphaglobulin-rich peaks.
We have also found that the immunosuppressive activity contained
in Peak I protein from trauma serum can be recovered as a peptide
fraction of less than 10,000 molecular weight after diafiltration.
this peptide is apparently either unbound or loosely bound to the
protein in Peak |.  The peptide obtained by diafiltration is very
highly suppressive of 1 lymphocyte function both in vivo and in
vitro. [t appears, therefore, that patients who have been recently
traumatized have high levels of a circulating immunosuppressive

peptide fraction which appears to be similar to 1RA-peptide. This

trauma peptide has also been investigated chemically and has been
found to be entirvely composed of polypeptide as far as can be deter-
mined by the quantitative Biuret test. The presence of nucleic acid
and carbohydrate has been ruled out by standard chemical techniques
and no cortisol is present as determined by the competitive protein
binding assay. _Similarly, the trauma peptide contains no prosta-
glandins Bl and 12 as determined by radioimmunoassay.

It thus appcars likely that following major trauma or burns a
substantial number of patients develop immunosuppressive serum
which inhibits ' Iymphocyte function. The immunosuppressive
activity tn such serum ts apparently largely contained in a
peptide fraction resembling [RA-peptide found in trace amounts in
normal scerum. I'rauma scrum, however, contains from five to ten
times, by weight, the amount of [RA-like activity in normal scrum.
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