
i n  v i t r o  mediated by lymphocytes from 

s t u d i e s  i n  experimental animals  have suggested t h a t  NC is  r e l a t e  
t o  immune s u r v e i l l a n c e  i n  vivo. Therefore ,  we have inves t iga t ed  
t h e  NC e f f e c t o r  c e l l  p o t e n t i a l  of pe r iphe ra l  blood lymphocytes 
from a v a r i e t y  of immunodeficiency p a t i e n t s .  Cy to tox ic i ty  w a s  

ssessed employing 51cr l a b e l l e d  a l logene ic  Chang t a r g e t s .  NC 
f f e c t o r  c e l l  a c t i v i t y  was normal i n  p a t i e n t s  wi th  hypogammaglo- 

syndrome ( 5 ) ,  a t a x i a - t e l a n g i e c t a s i a  ( 2 ) ,  and dysgammaglo 
i a  ( 3 ) .  N C  a c t i v i t y  was present  i n s p i t e  of profound func- 
d e f i c i e n c i e s  i n  T -ce l l s  and B-cel ls  a s  assessed both &I 

and i n  vivo.  Cytotoxic  a c t i v i t y  was p re sen t  i n  hypo-y 
ts  with  and without s I g  bear ing B-lymphocytes. NC e f f e c t 0  

c t i v i t y  was p re sen t  i n  one p a t i e n t  wi th  seve re  combined immuno- 
e f i c i ency  and absent  i n  a second such p a t i e n t .  This  f i nd ing  
uggests  t h a t  assessment of NC e f f e c t o r  a c t i v i t y  may provide 
nique i n s i g h t s  i n t o  lymphocyte d i f f e r e n t i a t i v e  d e f e c t s  i n  some 
uman d i s e a s e s .  The f ind ing  of normal NC a c t i v i t y  i n  mostimmunc 
e f i c i ency  p a t i e n t s  demonstrates t h a t  c e r t a i n  non-specif ic  c e l l u  
a r  e f f e c t o r  mechanisms are preserved i n  p a t i e n t s  l ack ing  spec i -  
i c  immunologic responsiveness  and suggest  t h a t  t h e  increased 
ncidence of neop la s i a  observed i n  t h e s e  p a t i e n t s  may not  be  

t r i b u t a b l e  t o  d e f e c t i v e  immunologic s u r v e i l l a n c e .  

LONGITUDINAL STUDY OF CELL-MEDIATED IMMUNITY (CMI) IN 
INTRAUTERINE GROWH RETARDED (IUGR) INFANTS. Char lo t t  
G .  Newnann, John Zahradnick, C a r t e r  F. ~ e w t o n m  

Stiehm, James D .  Cherry, Hans Weber and Nimrod 
Health and P e d i a t r i c s ,  Los Angeles. 

s tudy  was c a r r i e d  ou t  from b i r t h  on 149 IUGR 
enyan i n f a n t s  and 111 con t ro l s  t o  s ee  if i n t r a u t e r i n e  malnutr i -  
ion adversely  a f f e c t s  CMI. Three b i r t h  weight (BW) groups were 
tudied:  76 i n f a n t s  < 2500 gms; 73 i n f a n t s  between 2500-2800 gms 
11 con t ro l  infants.  2800 gms. T -ce l l  func t ion  was assessed by 
r o s e t t e  forming c e l l s  (RFC) wi th  sheep e ry th rocy te s  (mean + SD) 

imultaneous n u t r i t i o n a l  s t u d i e s  were obta ined.  S tud ie s  were don, 
n cord blood, a t  6 t o  7 mos. and a t  12 mos. o f  age wi th  58% of  
he o r i g i n a l  group a v a i l a b l e  a t  6 t o  7 mos. and 48% of  t h e  o r i g i -  
a 1  group a v a i l a b l e  a t  12 mos. f o r  follow-up. A t  b i r t h  t h e  %RFC 

s 51.8  + 12.6% i n  i n f a n t s  (2500  gm; 53.0 + 12.2% i n  t h e  2500- 
800 gm i n f a n t s ;  and 60.2 _+ 11.9% i n  t h e  c o n t r o l s .  Both IUGR 
roups were s i g n i f i c a n t l y  lower than c o n t r o l s ,  p 4 .05. A t  6 t o  
mos. p a r t i a l  recovery took p l a c e  with t h e  < 2500 gm BW i n f a n t s  

i t h  %RFC of 56.6 t 7.0%; 2500-2800 gm BW i n f a n t s  57.8 + 7.2% and 
o n t r o l  i n f a n t s  58.6  2 7.3%. A t  12 mos. %RFC i n  t h e  < 2500 gm BW 
nfan t s  was 55.6 + 8.3%; i n  t h e  2500-2800 gm BW in fan t s  57.8 + 
. 7% and i n  t h e  c o n t r o l s  60 .1  6 .0%.  The < 2500 gm BW i n f a n t  
roup was s t i l l  s i g n i f i c a n t l y  lower (p < .05) than t h e  con t ro l  
roup. Thus, t h e r e  is  a s i g n i f i c a n t  depress ion of CMI i n  IUGR 
nfan t s  < 2500 gm and between 2500-2800 gm a t  b i r t h  with p a r t i a l  
ecovery but s t i l l  showing s i g n i f i c a n t  d i f f e rences  from normal i~ 
he  < 2500 gm BW group by 12 mos . of  age. 

F A I L U R E  TO GENERATE PLAQUE FORMING C E L L S ~ P F C )  I N  X-  724 ILINKED AGAMMAGLOBULINEMlA. Sav i t a  Pahwa, Rajendra 
Pahwa, El izabeth  Smithwick and Robert A.  Good, 

Memorial ~ l o a n - K e t t e r i n g n C e n t e r ,  N e w ; ~  .r 
There have been r ecen t  suggest ions  in  t he  l i t e r a t u r e  t h a t  i n  

x- l inked agamnaglobulinemia, precursor  B-cel ls  may be p re sen t  i n  
t h e  marrow and, f u r t h e r ,  t h a t  t h e  per ipheral  blood lymphocytes 
(PBL) can be s t imu la t ed  t o  produce IgM under app ropr i a t e  condi- 
t i o n s .  Uti 1 i z ing  a r ecen t ly  descr ibed hemolytic plaque assay 
(Fauci and P r a t t ,  PNAS 73:3676, 1976) we s tud ied  t h e  PBL o f  7 
p a t i e n t s  and marrow o f  1 p a t i e n t  f o r  a b i l i t y  t o  gene ra t e  PFC 
following polyclonal s t imu la t ion  with pokeweed mitogen in  a wide 
dose range (1:20 - 1:1000 f i n a l  d i l u t i o n / c u l t u r e )  f o r  6 days. 
No PFC were generated i n  e i t h e r  blood o r  marrow whereas PBL from 
normal donors s tud ied  s imul taneously  gave from 107-426 plaques/ 
mi l l i on  cu l tu red  c e l l s .  No PFC were generated in  t h e  PBL ( o r  
marrow i n  1 p a t i e n t )  even a f t e r  add i t i on  of i r r a d i a t e d  normal 
PEL (1200 R) which r egu la r ly  provided help  t o  normal autologous 
o r  a l l ogene ic  c e l l s .  In 2 p a t i e n t s ,  PBL demonstrated suppressor  
a c t i v i t y ;  adequate he lpe r  a c t i v i t y  was seen in  t h e  s i n g l e  marrow 
sample and in  the  PBL of 415 p a t i e n t s  a f t e r  i r r a d i a t i o n .  These 
observat ions  confirm t h e  f ind ings  of several  o t h e r  i n v e s t i g a t o r s  
t h a t  x-linked agamnaglobulinemia i s  indeed a primary d e f e c t  of 
t he  B-cell l i n e  i n  which suppressor  c e l l s  may o r  may not be pre- 
s e n t .  (Supported by g ran t s  CA-08748, CA-17404, CA-19267, AI- 
11843, Berman Es t a t e  and Jud i th  Har r i s  S e l i g  Foundation funds)  
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SUCCESSFUL CORRECTION OF A BONE MARROW STEM CELL DE- 725 ~ F E C T  - (WISKOTT-ALDRICH . - - - - - . SYNDROME) - .  B Y  ALLOGENEIC MARROW 
I--' D=?oeoort .  

STEM CELL DEFECTS IN SEVERE COMBINED IMJNODEFICIENCI 
(SCID). R. Pahwa, S. Palwa, R.J. O 'Re i l l  and !.A. 

l-LTRANSPLANTATION. Robertson Pat-Kman, "us I - I .̂.̂ .. I" i f  Geha, James B e l l i ,  Robert Cassady, Kapnael L C ~ ~ ~ ,  .,idFPed 
Rosen. Division of Immyoloqy, Department-of Medicine, 

I+...... f o r  Radiation I 

e, M e n & i m o 6 - ~ a i n g  %cer  Cenier ,  New 

Z l d r e n ' s  H o ~ ~ i t a l  Medical Center  and J o i n t  C e l t ~ ~ ,  

a 

have had the  e s t ab -  
func t ion  f o l l ~ w i n c  

York, N.Y.  
F rac t iona ted  bone m r r o w  c e l l s  from normal vo lun tee r s  can  

r e g u l a r l y  be induced t o  bear  t h e  human T-lymphocyte an t igen  
(tKI.4) marker t o  form E - r o s e t t e s  and respond t o  concanaval in  A 
(Con A) fol lowing c c c u l t u r e  w i th  normal thymic e p i t h e l i a l  mono- 
l a y e r s  (TEN) o r  supe rna tan t s  (SUP). T - c e l l  d i f f e r e n t i a t i o n  done 
i n  t h i s  way on marrow c e l l s  of 5 p a t i e n t s  w i th  SCID revealed the  
fol lowing r e s u l t s :  

# P a t i e n t s  HTLA E-Roset tes  C o d  Respons 
~ T E M ~  

3 + + + - - 
1 ND ND + - - 
1 + + -  - - 

+ = induct ion;  - = no induc t ion ;  ND = n o t  done 
Previously ,  Touraine e t  a 1  found no induc t ion  o f  HTLA marker i n  
t h e  marrow of a p a t i e n t  wi th  SCID a f t e r  i ncuba t ion  wi th  thymic 
e x t r a c t  suggest ing absence o f  stem c e l l s  but  Incefy e t  a 1  showed 
t h a t  some p a t i e n t s  may have s t a n  c e l l s  i nduc ib l e  t o  WI.4 bu t  not  
t o  E - r o s e t t e s  o r  func t iona l  markers. We conclude t h a t  i n  v a r i a n t  
o f  SCID p recu r so r  c e l l s  a r e  p re sen t  bu t  a r e  a r r e s t e d  a t  d i f f e r -  
e n t  s t e p s  a long t h e  T - c e l l  l i n e .  In  T - c e l l  d i f f e r e n t i a t i o n  IWLA 
marker probably appears  be fo re  E - r o s e t t e s ,  followed by a s t a t e  
o f  responsiveness  t o  mitogens. (Supported by g r a n t s  CA-17404, 
CA-19267 and J u d i t h  H a r r i s  S e l i g  Foundation) 

CONTROL OF HUMAN MONOCYTE FUNCTION BY Fc FRAGMENTS 
OF I ~ G .  J u s t e n  H. Passwel l ,  z v i  Marom, Fred S. Rosen, 
and Ezio  Merler.  Spon. by Harvey R .  Colten. Harvard 

Ch i ld ren ' s  H o s ~ i t a l  Medical Center ,  Divis ion of 

1 

a l logene ic  bone marrow t r a n s p l a n t a t i o n  from HLA-A,  -8, and -v 
i d e n t i c a l  s i b l i n g  donors. Previous a t tempts  by o t h e r s  had 
achieved on ly  p a r t i a l  engraf tment .  The p a t i e n t s  were success-  
f u l l y  t r ansp lan ted  on ly  a f t e r  preparat ion with r a b b i t  anti-human 
thymocyte serum (ATS) and t o t a l  body i r r a d i a t i o n  (TBI). One 
p a t i e n t  was i n i t i a l l y  t r ansp lan ted  a f t e r  p repa ra t ion  with high 
dose c y t o s i n e  a rab inos ide  (150 mg/m2 x 7 days) and cyclophospha- 
nide  (50  mg/kg x 4 days) .  Only a T lymphocyte g r a f t  was achievec 
and the  p a t i e n t  recovered h i s  o m  hematopoietic funct ion.  Af t e r  
6 months t h e  r e c i p i e n t ' s  T lymphocytes re turned.  The p a t i e n t  
was success fu l ly  r e - t r ansp lan ted  a f t e r  ATS and TBI (880R) p re -  
pa ra t ion .  A second p a t i e n t  was success fu l ly  t r ansp lan ted  a f t e r  
i n i t i a l  ATS and TBI (850R) prepa ra t ion .  Both p a t i e n t s  have 
l o m a 1  p l a t e l e t  counts and func t ion .  The immune systems of both 
o a t i e n t s  a r e  o f  donor o r i g i n .  Nei ther  p a t i e n t  has had any acu te  
l o r  chronic  g r a f t  versus  hos t  d i sease .  The success fu l  t r ea tmen t  
s f  t h e  Wiskott-Aldrich syndrome may be a model f o r  t h e  t reatment  
f o t h e r  g e n e t i c a l l y  determined bone marrow d i so rde r s .  (Support 

i d  by NIH g r a n t s  RR-128. 11-05877 and Ca-13472.) 

1 

Immunology, Boston. 
Fc r ecep to r s  on human monocytes have an important  r o l e  i n  the  

phagocytosis  of s e n s i t i z e d  r ed  c e l l s  and ant ibody dependent 
c y t o t o x i c i t y .  E f f e c t s  of hwnan IgG fragments on monocyte func- 
t i o n  were compared wi th  those  o f  known " a c t i v a t o r s "  o f  mono- 
c y t e s .  Monocyte monolayers t r e a t e d  wi th  Fc fragments exh ib i t ed  
a 10-100 f o l d  i n c r e a s e  i n  p ros t ag land in  E r e l e a s e .  On the o t h e r  
hand Fc fragments brought  about  a s i g n i f i c a n t  r educ t ion  i n  syn- 
t h e s i s  and/or s e c r e t i o n  of t h e  second component of complement 
( C Z ) .  lysozyme and a c i d  phosphatase by t h e  same monocytes. In  
c o n t r a s t  to t h e s e  e f f e c t s  of Fc fragments on monocyte mono- 
l a y e r s ,  l a t e x  p a r t i c l e s  caused a marked inc rease  i n  C2 syn thes i s  
and lysozomal enzyme s y n t h e s i s ,  b u t  on ly  a modest (< lo - fo ld )  
s t imu la t ion  o f  p ros t ag land in  E r e l e a s e .  The e f f e c t s  o f  super-  
n a t a n t s  of un f rac t iona ted  mononuclear c e l l s  (lymphocytes and 
monocytesl s t imu la t ed  wi th  pokeweed mitogen or t e t a n u s  toxo id  
were d i f f e r e n t  i n  t h a t  t hey  enhanced C2 s y n t h e s i s ,  b u t  decreased 
lysozomal enzyme syn thes i s .  Thus a c t i v a t i o n  of monocytes r e s u l t s  
i n  d i f f e r e n t  e f f e c t s  depending on t h e  " s t imu la t ing"  agent .  Humar 
mnocy tes  a r e  s t imu la t ed  i n  an  unique way by Fc fragments of 
IgG. 

Supported by U. S. Publ ic  Health Se rv ice  Research Grant 
A 1  05877 and U. S. Publ ic  Heal th  Se rv ice  Tra in ing  Grant 
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