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Re ~ I1I~ i l l  ~ i n  I ~~ 
‘ Ii t I~~ ~ U t l i f U  rt of this contract , we

~~‘re  a b l e  t o  I so I t i e  b y  l)l~Al~ cci [u l o s e  c h r o m a t o g r a p h y  a supp re ~~si  ~~

l 1tl i~~1e b u I  i n  i r c t  i o n  I r om n o r m a l human p l a sma . We c a l l e d  t 1i i~
t r a c t  i o n  I l u n t l i l o r e g u l  a t o r v  a1 1)ha g l o b u l i n  (IRA) because i t  SU ~~~~~U1 ‘~~SeJ

a w i  de V . 1  F l  t.’ t V 0 C . ’ 1 I u l  J I i iii ii luii e res p O J 1 S C S  i.n a n u m b e r  o f an i ma 1

~ p c c i es .  t h i s  f i r s t  work was essentially a con firmation of t h e

e a r l  l e  r re~> o r t s  o f  ~1owh ray  who  had o b t a i n e d  s i m i l a r  m a t e r i a l  f r o n t

ho V I f i t .  S t .’ n tnt . l i i . Ii i i i u a i i  RA we had o b t a i n e d  s u p p r e s s e d  the re -

t e c t  l o l l  u t  s h u t  a I l o t ~i~ I l t 5  ii i  bo th  r a b b i t s  and inb red m i c e  ~sce

c u e  [o s & ’d  b i b l  i o g r ; t p h . ~ c a l s o  foun d that this material would

~~J i - j) r ess  L u  V~~t i o  t b i  ~-~ t I m u ]  a t i on  o f  n o r m a l  h u m a n  p e r i p h er a l  b l o o d

1’ ,- m p h o cy  ~ ~~ h v in I t oge s a n d  spec I i i  c a n t i  o wh i cli t he  I ymp hiu  —

c dOilO r h i d  ) econie  s e l i s  i t  i .~cd. The sup p r e s s i v e  a i p h i a g l o b u l  i n

r i f t t ‘-~ ri a I was qu 1 t e  li t ?  ‘ rog& ’Ift’ oflS by e l e c t  rop hore s i s , was  n o t  d e s  -

r o v e d  b v l i e  a t  i i i  g a t .~~~~~~~~~~~~. a n d  w a s  ;t p p ar en  t I y non toxic to a

~a r i e t o U nautuma I I a r t  cc I I s i n  v i t r o  as m d  i ca t e d  by Tr y p a n  h I ue

L h ( ’ ~~~~~ i t i r  . I I a I ~~~~ t had  no e v i d e n t  t o x i c  c f l eet s  oii e X I I I ’  r 1

l i fe i i i  .1 I I I  I t1 I I

~~‘ ~t Htmnid t h a t  I R . \ —  l i k e  ac t  l v i  tV W~~ S c on t a i n e d  in Cohn

I i  a c t  t o i t  V i h~ p r o d u c t  o t  c o m m e r i c a l  b l o o d  U r . i c t  l on a t  ion

I i t o  r . t  I or i t ’ s .  I m i ~ ( . o l i i i  i r a ct  i o n  IV  w a s  t h e n  u s e d  as t h e

1 . t  i i i , i i i . t  t e r i a I l u i ’  m t  re e x i m e  F litent s des i giic d to ch a  rae t e  r i  :e

i I i v . ’ ir ,ic l  on c o i t t a  i t i ed  in the  IR A . O v e r  the s u c c e e d i ng

I c e  ‘ I  I -
~~ we ~~~~

- i t. II) I e to  s h o w  t h a t  F RA t n I t  lb i t e d  t h e  p l a q u e

For ‘ i i i ~ t . t . l  I r ” ’ m oise m i c e  to s h e e p  red blood cells (SRBC)  w h e n

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



, i d r i t i i i i s t e  red p r i o r  t t t  t h e  Iti lec t ion of antigen. It inhibited

1)0 t Ii t i t t .’ pi .  I fli~J i~y a i t . t  ~~~~ c o i l t. I a  F ’?’ r e s p o n s e s  . I RA was  fo un d to be

t o t  a 1 l y Inc  lie et i y e I ’ I t i  c t .’t  b i t  f o l l o w e d  the a n t i  gen .  We d i s c o v e red

t h a t  I R A  I I l i t i l )  i t  l o l l  o f  pe l ’ i l ) I W  Ia 1 I ) lOOd l y m p h o c y t e s  i n  v i t r o  c o u l d

be cut i r~c 1 y c i  m u  I I a  t e’.I e v e i l  a F t c  r 1Jö h o u r s  exposure  o U the c e l l s  to

I R. •\ I I t h e y  w e r e  t~ ; u s h i i ’ tI t ho roug h l y  and then t e s t e d  for  s t i m u l a t i o n .

T h u s . i t  appea  r ed  t h a t  I I .~.\ d i d  n o t  i r re vcr si  b l y  af f e c t  lymp h o c y t e

f u nc  t i on  but appe  .1 i.e .1 t o  l e t  in a reve rs lb  Ic f a s h i o n  IflOS t l i k e l y

on t h e  cc I I l i fe l i lhi r a n t . ’ is iii J I c a t ed  by i t s  al) i i i  ty to p r e v e n t  1 ce l l

r o s s et  te to r m a t  i o i i  a r i d  r i c o g l i  it ion of a n t i g e n .  We were  a l s o  a b le

to sh ìow t h a t  I R .\ h a d  i t o  t..’ I f t .’ e t  t ij ) 0I1  B cel l  responses  as m d i  c a t ed

b y i t s  F a i l u r e  to  i i i h u i h i  t. t I m e  p laque  f o r m i n g  c e l l  r e sponse  to

l~. c ot  i i I j i i i l u l c s . i . c } i r m d e  t ) .~5: 11~~. I R A  a l s o  h a d  no e f f e c t  on B c e l l

NAt: I i ’O S S e  t t c t o  I’ i i i ; I  t i o n  b y  h m i i i r t ~~ii p e r i p h e r a l  h lood  l y m p h o c y t e s .

H o w e  y e  i~ , 1 l&A ‘.11 t.I t.’ I F e .  t I v nip l i o k  I t i c  p r o d uct  i o n  b y l y m p h o c y t e s  u s

j i t t i  c i i  t ed b y i t  : i r i !  i b i t ‘.1 i~ ~ I
’ Fec t M I F  product ion by sens  i t  i zed

g t t i I t e i I  p i g  p . ’ i ’ i  I W i e : I ! I y m p I i o c ~’te s e x p o s e d  to  sp e c i  f i c  a n t i g e n s .

1 R.\ h a d  i t o  c t t t . ’c t  ii i n i u c r o j i h i i i g e  L imnol ) i i i  ~at I o n  o nc e  M I  I W L L S p r e s e n t

i i i  t I l l ’  ir i a c  t .o p h i a g e  c i i  I t t u e  med i urn , h o w e v e r .

I n  L) 7( ) d u r i n g  a t t c r i r p t s  to  p u r i f y  IRA p r o t e i n  we discove red w h i l e

we c o u l d  c o n c e n t r a t e  a c t i v i t y  i n  s m a l l e r  and s m a l l e r  f r a c t i o n s  b y

ge I ii 1 t r a t  on and  i on e x c h a n g e  ch r o m a t o g r a p h y  t he spe ci  f i  c a c t  i v i t y

o I’ t e  F i n a l  m a t e r  i a I w a s  o it en  no g r e a t e r  t h a n  t h a t  of the

s t a r t  l u g  m a t  cr 1 at . ~ e t h e n  l o ok e d  a t  our  ~ r o c e du r p s  and ~~ scove red

t h a t  I r u i c t  i o n s  at.  & ‘ a .  ii s t e p  h a d  b e en  p u r i f i e d  b y d i a l y s i s .

Nii rI i r expe r i r n e i i t  s I i .o . I  sh o w n  t h a t  a t  n e u t r a l  p H d i a l y s i s  of I R A

p r o t  I I I  I I I  I I e l I  t o  r & ’r r I o V e  a n y  d e te c t  ab Ic ac t  I v i  I 
, I I O w e VI’ r , we h a d  

-~~ _ _  A
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c o n d u c t e d  a i i i i r n h e r  o f  c h t I O i i l U t o g r U ~) h i c  e x p e r i m e n t s  a t  p i E ’ s in  the

a c i d  r a n g e  and  d i s c o v ’ red  t h a t  a t  a c i d  p 11 low m o l e c u l a r  w e i gh t

m a t e r i a l  c o u i t a i t t i n g  I N:\ a c t i v i t y  w a s  l o s t  d u r i n g  d i a l y s i s .  i n -

Ve ~ t I g .t t i on u I . t I t  i I l i d  l u g  i n  deta  i i  y i c  ide d e v i d e n c e  t h a t

l i e  m a l  o r  it y of ~ic t i v  it y the te t.’ tab  Ic i i i  IRA p r o t e i n  c o u l d  be

r e c ov t ’  red  .i~~ a pa Iv pep t i d e  f r a c t  ion of  l ess  t h a n  10 , 00f J dal tons

f o l  1o m ~ iu ~ a c i d i i i c u i t  j o l t  of the protein and ultrafiltration on

.1 p p  r op  i i  a t e s i .~ed me mb ran t ’  s or di a l y s  i s . We then  f u r t h e r

c h i , m r : i c t  c i i  .~et.l t h e  a c t i v e  p e p t  ide f r a c t i o n  and fo und t h a t  it c o n-

t m  i i i e d  10 d e t e c t a b l e  s u g a r  or nucleic acid. It w a s  n o t  a f f e c t e d

b y 1 i 1) I d  s o l  V e n t s  an d  c o n t a in e d  no co rt  i so l  or p r o s t a g l a n d i n s .

Chlem n i c a l I \ ’ t l t t . ’  m a t e r i a l  appea re d to he e n t i r e l y  p o ly p e p t i d e  as

d et c  r m i  n e d  by t h e  q u a n t i t a t i v e  B i u r e t t e s t .  We fo un d t h a t  i

p e 1) t i d e  w o u l d  p~~r l o r i r i  b i o l o g i c a l l y  in a fashion ent i re ly s im i l a r

t o  I R A  j ) r o t . ’i n .  T h i s  i n c l u d e d inhibition of  s k i n  a l l o g r a f t  i’e-

r e c t  b i t  i i i  m i c e , i n h t i b i t  i on  of  i m m u n i t y  to experimenta l t umor s

i n  in i cc , l a b  l b  I t. i o n  o I k I due  y a I log  r a f t  re i c c  t i on i n  rats and

I n I t  l b  I t i on ‘I ’ 1 v m p h o .  ~
‘ t i. ac t I vat ’  i o n  n v i t r o  in ml  cc and in  man

(ice i’ t h e  y e a  I. s I~ 7 1 1 a 7 1  we made a nun ib e r of  uns t i ccess  fu l

a t t e m p t s  t o  ob t a  i n  I ) t l i ~t.’ I R A - t i e p t i d e  b y r e p e a t e d  gel f i l t r a t i o n  and

1 ) 11 c x c h i ~ t r i g e  co I omi t  cli  r o i m n t o g r a p h y .  ‘the active f r a c t  i o n s  o b t a  t i t e t i

a t  t h e  ‘ i i t . I  o 1 s i t c h  p i ’occ t i n  re s we u ’e always he t e r ogeneous  by h i gh

vol t a t ~e t le c t rop h i a r e s  I S h i t . ’ s au te  f a i l u r e  o b t a i n e d  w h e n  we

; L t t ’ .’ i i i l ’ t C [ t o  p t n i f y  t h i s  i r l ; i t e r i a l  by polyac rylami de C l e C t r O l ) h O r l ’ S l ~~ .

I n  t h e  a n a  l y t  i t i t i n i t  r a ’ m i l  r~t Fuge the a c t i v e  I R A — p e p t i d e  p r e p a ra t  i o n s



oh t a i n c  U b ~~ I I i 11 t a t  i au  m o v e d  as  a s i ng l e  peak w i t h  se di  men t a t  I

cat’ I I’ i c i t .’ ii t a F t p p  ~~ .x 1 m a t  t’ 1 v (I . 3S

l~ t.’ h a v e  a [so  a t  t e m p  t e d  s e v e r a l  t i m e s t o  make antibod y t o  I I<i\-

I .1 .’ i i i  t h t ’ .’ r j u l ) l )  i t  b y C O t i l )  i i  u i g  th i s  m a t e r i a l  to r a bb  it s e r u m

Li l b  0 1 1 1 1 1 1  b y 1. he c it rho II m i i  t.lc life th o d . We have obtained ant i body wit i cli

w 1 11  rca c t ~ I t h  cru d e  I i’~A -  pep  t i d e  COUp led to r a b b i t  serum a l l )  u t n in

i i i  g e l  d e l u s i o n  a s s ay s , h o w e ve r , t h i s  an t i body  has  a p p a r e n t l y

J l u i n i l f l L u J l’ e ; i ’ .’ I  l v i i > ’  to  t i m e  a c t i ve I R A  p r e p a r a t i o n  and w i l l  remove

l i t  t h e  o f  I l i e  I R.\ a c t  i v i  t y t rout  imp u re p r e p a r a t i o n s

t n t  thi ’ .’ t~~’5- 1 9 7 1  ~r a n t .  y e a r  we began a s tudy  of  app r o x i m a t e l y

10 ci i  t s w h o  we i.e S U I ) I e c t e d  to v a r i o u s  degrees  of t r a u m a  i n c l u d i n g

so rgt. ’ i v  a n d  h o  r i t s  . Re h a v e  f o u n d  t h a t  app roxi  iii a te ly  ( mu °
~ of  the

t.’ r i t  i i .e ‘.~r o t i ~i m l  t r a t i m a a  p a t  l e n t  s h a v e  i m m u n o s u p p r e s s i v e  s e r u m , Ut.’ -

f i t t e d  as sc r a m m i  wI t  I c i i  i\ i i  I i nI t  l b  I t by  5 0% o r  more  the  iii V i t r o

st  111111 , 1  t 1011 ‘.1 t t O  t ’illd I i i  ( l i l i d l i  pe r i p hme r a I I) lood l y m p h o c y t e s  by  opt  i mmmii

do ses  o f  p i t y t o i t e i n u g i u t  i n  i n  ( I ’ l l A J  w h e n  compare d w i t h  n o r m a l  h u m a n

St.’ r ou t  o r  a u t o  I o g o m i s  ~e r i t i mi  oh t a  i r i e d  f r o m the l ymp h o c y t e  d o n o r s .

[‘li e I I l i n I m i u r t O S  1 1 1 ) 1 )  les S I vt. u ’.~i I v i  t y’ i n  t r a u m a  p a t i e n t  s e r u m  does n o t

i l h I ) ’ . ’ .1 1’ 1 a l . ~ c ‘ I ii ~~t ’ U h v an t ’  t I m . ’ st  1’.’ Li ge r i t s  s i n ce p a t i e n t s  ott tie n g o  i i i

v i ’ d I m i i . ’s t lit ’ s i a  o I ’ i i i  i 00 F a m u n ’ t.’ ry do no t  de VC 101) S 01)1) l e sS  1 1’ ’.’

se m mii a nd  m a i i v  t F a  i i i i i a  t i ~ U o t’ s ep t  i c p a t i e n t s  ha  Vt’ S i l l ) !)  re ss i cc s t. ’ m m m i i

i I i t  i~e . ’t ’ I V i i i  a n V li f t ’ St  he  s I a . ‘!‘hc s ~~~~ re s s I ye a c t  i v 1 t ’  a 1 so

d i  ‘.1 i i o t  c o r r e l a t e  ~ . i T h i  h a  i ’ im i t  n a t e  or  w i t h  t o r t  i so l  1ev ’.’ ) s i n  t h e

t i n t ii t hit ’ st.’ l u t d m  v i t . I t i . i  I ’ ~ . l~’.• t ract j o n a t e d  t h e  s e r u m  o f  seve n . t l

i I’ I c o’ I o U  i v I t . l t ia I s b y  i lk  .\I ~ cv I L u  lose  c h r o m a t og r a p h y and  (‘o tun  U t h a t

I l i t ’ m~ I i ) 1 ’ i I V  i i  l i t ’ .’ i ii t m u i t o s t i i m i i i ’ t ’ss i ve act  t y i t y  w a s  recove red i n  l i t ’

I i , ’ i i ’ i ) ? ’ i l t  
~~~ 

, t \ t t . ’ l ’ L s  l in h i u t n o su p p r c s s i v l s  a t .t  i v i t y  i n  t h e  s e r u m
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o h ’ u o i ’m i ial  ~ a t  I t ’ n t  ~. i s  j ’e c ov , ’m e d  i n  later ai phag lobulin — rich peaks.

R e h a v e  a l s o  t’o i i i i ’.i t h at  t h e  i i m i i u r i o s u p p r e s s i v e  a c t i v i t y  c o n t a i n e d

i n  Pc uk  I p r o  t e  l i t  I ro ut  t r au r n a  su r u m  can be recove re d as a P CP t i de

t ’ m a c t  i o n  o f  less t l i a m m  1( 1 ,001) molecular weig ht after diafi ltra ti o r t .

i i i  i s  p ep  t I Ut ’ i s  a p p~i m e r i t  1 y e i t h e r unboun d or l o o se l y  hound to t h e

p r o t e  i i i  m i t  P e a k  1 .  l ite p e p t i d e  o b t a i n e d  by diafil tration is v er ’,’

i i i  c i i  I v  s m i p p  m e s s  i vt ’ o f  ‘1’ l y m p h o c y t e  f u n c t i o n  both in vi vo and in

i t r o . I t a p p e a  , I he mc fo me , t h a t  p a t i e n t s  who have  I) ee!m r e c e n t  I y

t t ’ au i mta  t I at.’ ‘.1 h u t  ct ’ i I g l t  I eve 1 s o I a ci r cul  at  ing  immun os  upp mt ’s s i ye

l ) e i i t  Ut ’ h i t .  t i o n  w h i c h  a p p e a r s  to be s i m i l a r  to I R A — p e p t i d e . i h i i~

Fauna p e p t  t d t . ~ h a s  a [so  been investi gated chemica lly and has h e t . ’ i m

t o t i n d  to Ic c u t  I ic IY cumit po sed of polypeptide as far as can be di’ i t  m’ -

rrt i t i e d  b~ ’ t l i e  q m i ~i n t  i t a t  i ye 13 i ure t test. ‘fhe p resence  of  n u c  I c  ic  ~ic I U

a n t i  ca i’i oh ’, ’d r a t e  h a s  i) e en  ruled out b y s t a n d a r d  chent i cal  te d i n  t
~~ 

i t t .’ a

~ i i h  r i o c o r t  i s u l  i s  I )r t ~sc i i t a s  determined by the competitive I ti ’ote i i i

m d i  i i g  a s S d V  . , ~ Hi l a r l y , t h e  trauma peptide contains no 
~ 

c o s t  a

g t . i n d n i i s  i i i  : m n m d  I 2 ~ . i ~~ tk’ t t.’ r m i n c d  by r a d i o i i t i m u i t o a s s ay .

I t t i m  m m a ppe a rs 1 I k e ty  t h a t  Co 1 l o w i n g  m a j t t  ~
. t r au ina  o r  b u i~ii S a

a uI s t a n  t i a I n m n u m i ’ e  1 ’ o I p a t  i cu t s  d e v e l o p  t mn i u n o su p p  ross i ye se ruin

w i t  i c l i  i n i l  t i m  t I ’ I v m j ) h t o . ’ vt e  I tu nct loll . th e t nmim unos upp i’css i ye

at.’ t i v  i t i i i  sa t  hi ‘ v  m m m i i i  i s  a p p a  i ’ent  ly  l a r g e l y  co i l t a  m e d  i n  a

a p t  i d e  I ‘ ic t t o m  r ’e s e r i i h l l u g  I R A — p e p t i d e  foun d in  t r a c e  a m o u n t s  i i i

n i i i m r i , l  I ~-.e l i r m .  I n a i t i m m a  ~~~~ ‘ ru i n , h o w e v e r , c o n t a i n s  f r o m  f i v e  to t en

t n nii r~~, h ’ ,’ w e i g h t , t i c  ~i r i t o u n t of  I R A — l i k e  a c t i v i t y  in n o r m a l S C l ’U l i l .

_ _ _ _ _ _  _
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