
MECHANISMS OF ACTION AND THERAPEUTIC APPLICATIONS OF 
BIOLOGICALS IN CANCER AND IMMUNE DEFICIENCY 

Organizers: Jerome Groopman, Charles Evans and David Golde 
April 23-30,1988 

Page 
Plenary Sessions 

April 24: 

April 25: 

Hematopoietic Growth Factors ....................................................................... 151 

Interleukins ............................................................................................... .152 
Cytotoxic Lymphokines and Monokines .......................................................... 153 

April 26: 
Pathways of Cytokine Action ........................................................................ 155 
Monoclonal Antibodies .............................................................................. ..157 

April 27: 
Differentiation and Immunomodulation ........................................................... 157 

April 28: 
Immunodeficiency Disorders .......................................................................... 160 

April 29: 
Combination Therapy (joint). ....................................................................... .159 

Late Additions ........................................................................................... .16 1 

Poster Sessions 

April 24: 
Hematopoietic Growth Factors: Interferons, Interleukins, Cytotoxic 

Lymphokines and Monokin ...................................................................... 163 

April 2 6  
Pathways of Cytokine Action, Monoclonal Antibodies, Differentiation 

and Immunomodulation.. .......................................................................... 172 

April 28: 
Gene Therapy and Bone Marrow Transplantation, Immunodeficiency 

Disorders, New Biotherapeutic Approaches. ................................................. .176 

150 



Mechanisms of Action and Therapeutic Application 
of Biologicals in Cancer and immune Deficiency Disorders 

Hematopoietic Growth Factors 
u 001 KM3INATION BIOTHERAPY IN VIVO AM) IN VITRO WITH IL-1, IL-3, IL-5, 

for Developnmtal Wmatopoiesis, &norial Sloan-Kettering Cancer Center, 1275 
York Avenue, Nau York, NY 10021. 
Recognition that primitive murine stem cells required IL-1 to upregulate 
receptors for various hematopoietic growth factors in order to detect their 
proliferative response in vitro led us to develop a human assay equivalent to 
the murine high-proliferative potential assay of 5-Fluorouracil-treated 
marrow. Selection of primitive, pluripotential human stems cells was 
undertaken by a combination of brief in vitro exposure to 4-hydroperoxy- 
cyclophosphamide and positive selection by panning with monoclonal antibodies 
that recognize the CD34 antigen present on clonogenic, and pre-clonogenic 
hematopoietic cells. Positive selection , followed by 7 day incubation with 
various CSF and Interleukin species, revealed an amplification of both IL-1- 
dependent and CSF-dependent progenitors, which in the case of IL-1 and IL-3 
combinations was between 100-1,000 fold. Combinations of growth factors 
revealed additive and synergistic interactions, however, in certain systems, 
sequential addition of factors (e.g. IL-l,IL-3, IL-5, or IL-1, IL-3 and IL-4) 
was necessary to achieve optimal expansion of differentiated eosinophils, mast 
cell/basophils or neutrophils. In both murine and human systems, IL-6 
(Interferon beta-2) was ineffective in synergising with CSFs in the various 
clonogenic assays used to demonstrate IL-1 activity. Complex interactions 
between IL-1 and other hematopoietic growth factors were observed in short- 
term cultures of bone marrow from patients with acute and chronic myeloid 
leukemia, myelodysplastic disorders and acquired or iatrogenic neutropenias. 

that confirm the biological significance of combination biotherapy using 
interleukins and CSFs under conditions of irradiation, chemotherapy and bone 
marrow transplantation. 

G-CSF, CX-CSF, ~ l c o l m  A.S. Wore, and David Warren, Laboratory 

In vivo studies have been undertaken in mice, dogs and cynmologous monkeys 

U002 GRANULOCYTE-MACROPHAGE COLONY-STIMULATING FACTOR 

Division of Rheumatology, Veterans Administration Medical 
Center, UCLA/San Fernando Valley Program, Sepulveda, CA 
91343. 
GM-CSF is a hemopoietin capable of stimulating the 
proliferation and maturation of bone marrow progenitor cells 
to neutrophils, macrophages, and eosinophils. Its effects 
on hematopoiesis are now demonstrated both in vitro and in 
vivo. In addition to its effect on hematopzecGM-CSF- 
primes mature neutrophils to enhance responses to 
physiological stimuli and thereby potentiate host defense 
mechanisms including chemotaxis, IgA dependent phagocytosis, 
and oxidative metabolism. Clinical trials of GY-CSF are 
currently in progress, and will be useful in identifying 
which of the in vitro biological phenomena have 
physiologicalreEaTce in maintaining health and defining 
those which may participate in the pathophysiology of 
disease. 

(GM-CSF), Richard Weisbart, Department of Medicine, 
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lnterleukins 
u003 EXPRESSION OF FUNCTIONAL INTERLEUKIN-2 RECEPTORS IN HUMAN L-CHAIN/TAC 

TRANSGENIC MICE, Miyuki Nishi, Yasumasa Ishida, Shigetoshi Suzuki, 
Paschalis Sideras, Masazumi Takahashi, Masashi Kawaichi and Tasuku Honjo, 
Department of Medical Chemistry, Kyoto University Faculty of Medicine, Sakyo- 
ku, Kyoto 606, Japan. 
The growth of mature T lymphocytes is regulated by interaction between inter- 
leukin-2 (IL-2) and its receptor. Three distinct binding sites of IL-2, 
namely low (Kd = 10 nM), intermediate (Kd = 100 pM) and high (Kd = 10 pM) 
affinity sites, were demonstrated on human and primate T lymphocytes. Chem- 
ical crosslinkage of labeled IL-2 to human T cells demonstrated two polypep- 
tide chains p55 (L chain) and p75 (H chain) which bind IL-2 with low and 
intermediate affinities, respectively. The high-affinity binding was shown 
to be due to ternary complex formation of IL-2, L and H chains. Construction 
of various mutants of the L chain cDNA indicated that the L chain is not 
directly involved in growth signal transduction (1). Nonetheless, expression 
of the IL-2 receptor L chain is tightly regulated by antigen or mitogen sti- 
mulation. To understand the biological function of the L chain we initiated 
construction of transgenic mice using human L chain cDNA of the IL-2 receptor 
under the control of a constitutive promoter. Studies on the L-chain trans- 
genic mice showed that functionally active IL-2 receptors with the high 
affinity were expressed on unstimulated spleen and thymus cells (2). The 
results indicate that the H chain of the IL-2 receptor is constitutively 
expressed in T cells. 

(1) Kondo, S., Kinoshita, M., Shimizu, A., Saito, Y., Konishi, M., Sabe, H. 

(2) Nishi, M., Ishida, Y. and Honjo, T. Nature in press 
and Honjo, T. Nature 327, 64-67 (1987) 

u 004 MECHANISM OF TOXICITY OF RECOMBINANT INTERLEUKIN-2, 
James W. Mier, Gloria Vachino, Charles A. Dinarello, New England Medical 
Center, Boston, MA, 021 11 

Although highly effective in the treatment of patients with melanoma, renal cell carcinoma, or lymphoma, 
the administration of IL-2 alone or in conjunction with LAK cells results in a myriad of potentially 
lethal side effects including fever, chills, hypotension requiring pressors, renal and hepatic failure, 
myocardial infarction, and a bizarre capillary leak syndrome resulting in weight gain and the 
development of ascites and peripheral and pulmonary edema. The injection of IL-2 also induces a marked 
increase in the plasma levels of stress-associated hypothalamic-pituitary hormones such as ACTH and an 
increase in hepatic acute phase protein levels. To further characterize the mechanism of IL-2 toxicity, 
a series of experiments were carried out in New Zealand rabbits. These animals develop delayed fever in 
response to an infusion of IL-2 (lO0,OoO units/kg/hr). The febrile response is not attenuated by 
pre-incubating the IL-2 with polymyxin B, an antibiotic that inactivates bacterial endotoxins. 
Furthermore, the various excipient detergents are non-pyrogenic rabbits, indicating that the fever 
resulting from IL-2 is due to neither the various additives included in the IL-2 formulation or to 
contaminant endotoxin. To determine if IL-2 is intrinsically pyrogenic, human fibroblasts and rabbit 
hypothalamic cells were cultured in IL-2-containing medium, which was subsequently assayed for 
prostaglandin E (PGE2). Although these cells responded to IL-I with a 50-fold increase in PGE2. 
production, IL-5 had no effect. Serial plasma samples were obtained from cancer patients undergomg 
treatment with IL-2 to determine if secondary pyrogenic cytokines could be detected in the circulation 
prior to the onset of fever. Using a sensitive and highly specific RIA, we were able to detect high 
levels (approximately 750 pg/ml) of TNF-alpha in the plasma two hours after a single injection of 
100,OOO units/kg of IL-2. These results suggest that the toxicity of IL-2 is secondary to the release 
into the circulation of TNF-alpha and other pyrogenic cytokines. 
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u 005 CHARACTERIZATION OF THE BIOLCGIC PROPERTIES OF -IN-3, Yu-Chmg 
Yang, Robert G. Donahue, Allan R. mfson, W i o  @am*, and Steven C. Clark, 

Genetics Institute Inc., Cambridge FA 92140, and *Wdical University of South Carolina and 
VA Wdical Center, Charleston, SC 29403. 

?he molecular cloning of the human gene e x d i n g  h t e r l e u k b 3  ( IG3)  has enabled us to 
pmduce substantial quantities of this grmith factor for analysis of its e f f e d s  both in 
culture and in primate models. muse of its ability to q r t  mlcny formti? by many 

factor. 'Ihe IG3-responsive target cells found i n  normal bone marrcw overlap mnsiderably 
w i t h  those respcasive to another niulti-lineage hematopoietic gmwth factor, granulccyte- 
lMcpOphage mlony-stimulating factor (M-CSF). A direct C a n p a r b  of the ability of these 
factors to support the proliferation of primitive blast cell m l d e s  has revealed that ILr 
3 is more effective than is M-CSF in generating human blast cell mlonies. Ftuihnwre, 
the resulting blast cell colonies fmn the IL-3-supported alture can be replated with 
higher efficiency than th- fmn the M-CSF cultures. lhese W e s  irdicate that 
althm@ the p l  of w e t  cells for the twu  factors overlap Considerably, the IL-3- 
responsive cells include a population of more primitive Stan cells w i t h  a higher 
proliferative potential than those found in the pool of CX-CSF-respnsive -tors. Ihe 
effects of IL-3 on stimulating hematopoiesis i n  mnnal mnkeys are casistent w i t h  the 
results of the cloncqenic culture systenrs. contirums intravencus infusion of recmabinant 
I L 3  for 7 days resulted in  a mcdest elevation in c i d a t i n g  white cell ccunt, typically 
reaching a maxirmrm of 2-3 fold 3 days after stopping the amninistratim. ?he elevation was 
due t o  increased numbers of neutrophils, eoshc@ils, nroyxyteS and 1ynFhocYtes. In 
comparison, GM-CSF has been found to elicit a rapid leukocytosis i n  the same model, 
typically reaching 5 fold w i t h i n  2-3 days after the start of a 7 day infusion. To test the 
poss ib i l i ty  t h a t  the  IL-3 effects may be nure restricted to  earlier progenitozs, we 
pretreated the animals for 6 days with I G 3  to irmease the prXqnitor pool size  then 
acbninistered a suboptimal dose of M-CSF to support the matmatian of the ILr3qenerated 
immature cells. AS expcty%! the elevation i n  circulating w h i t e  cell axnt of the n 3 -  
pretreatd animals to the nmumal dose of CX-CSF was significantly greater to that in the 
those animals not receiving IIr3. 'Ihese studies suggest that I I r 3  my not be sufficient to 
support the complete develcpmtal p?xg-ram of mny of the hemcpoietic progenitors and that 
this insufficiency is likely to be due to the acquisition of depencaency of the developirg 
cells to other grwRh factors such as M-CSF. 

types of hematopiet ic  cells, IG3 is also kncm as nuilti-lineage colmy-stuul a- 

Cyfotoxic Lymphokines and Monokines 
U 006 BIOLOGICAL AND MOLLCULAR CHARAClERISIICS OF LEUKOREGULIN ACTION. Char les  H. Evans, 

Susan C .  B a r n e t t .  Bala'zs A. G e l l B r i .  P a u l e t t e  F u r b e r t - H a r r i s ,  Paul  A. Sheehy*, 
J e f f r e y  L. Barker*.  P a t r i c i a  0.  Baker. Anna C .  Wi lson ,  Esme K. F a r l e y  and Francesco 
D '  Alessandro.  Labora tory  o f  B i o l o g y ,  N a t i o n a l  Cancer I n s t i t u t e  and L a b o r a t o r y  o f  
Neurophysiology*,  N a t i o n a l  I n s t i t u t e  o f  N e u r o l o g i c a l  and C o n u n i c a t i v e  D i s o r d e r s  and 
S t r o k e ,  Bethesda, Maryland 20892. 
lumor  c e l l  s e n s i t i v i t y  t o  n a t u r a l  lymphocyte c y t o t o x i c i t y  can be up- regu la ted  o r  
down-regulated by exposure t o  lymphokines f r o m  a c t i v a t e d  lymphocytes.  An i n c r e a s e  i n  
c y t o l y s i s  by n a t u r a l  k i l l e r  (NK) lymphocytes, f o r  example, f o l l o w s  t a r g e t  c e l l  exposure t o  
l e u k o r e g u l i n .  I n  c o n t r a s t ,  t a r g e t  c e l l  t r e a t m e n t  w i t h  g a n a - i n t e r f e r o n  renders  t h e  t a r g e t  
c e l l s  more r e s i s t a n t  t o  d e s t r u c t i o n  by NK lymphocytes. We have r e c e n t l y  a s c e r t a i n e d  t h a t  
l e u k o r e g u l i n  a l s o  up- regu la tes  t a r g e t  c e l l  s e n s i t i v i t y  t o  lymphokine a c t i v a t e d  k i l l e r  (LAK) 
as w e l l  as t o  NK lymphocytes.  The m o l e c u l a r  events  u n d e r l y i n g  t h e  2-4 f o l d  i n c r e a s e  i n  
tumor c e l l  s e n s i t i v i t y  t o  NK and LAK c y t o t o x i c i t y  induced b y  l e u k o r e g u l i n .  a 50,000 d a l t o n  
PI 5.1 g l y c o p r o t e i n  lymphokine, were examined i n  human K562 e r y t h r o l e u k e m i a  c e l l s .  
L e u k o r e g u l i n  was p u r i f i e d  f rom PHA s t i m u l a t e d  human p e r i p h e r a l  b l o o d  lymphocytes o r  
monocytes o r  f rom 1 P A  s t i m u l a t e d  RPMI-1788 l y m p h o b l a s t o i d  c e l l s  by s e q u e n t i a l  10,000 WW 
e x c l u s i o n  u l t r a f i l t r a t i o n ,  100 mM I r i s -HC1,  pH 7.4,  DEAL i o n  exchange chromatography, pH 
4-6 amphol ine o r  immobi l ine  I E F ,  and s i l i c a  s i z e  e x c l u s i o n  HPLC. Treatment o f  K562 c e l l s  
w i t h  1-10 u n i t s  l e u k o r e g u l i n / m l  causes a sharp t r a n s i e n t  e l e v a t i o n  i n  i n t r a c e l l u l a r  i o n i c  
c a l c i u m  w i t h i n  one minute  as d e t e c t e d  by inc reased f l u o r e s c e n c e  o f  t h e  c a l c i u m  c h e l a t o r  
indo-1.  D u r i n g  t h e  n e x t  s e v e r a l  minutes a t r a n s i e n t  b u r s t  o f  r a p i d l y  open ing  and c l o s i n g  
c a t i o n  plasma membrane channel  a c t i v i t y  occurs  i n  p a t c h  clamped c e l l s .  C a t i o n  i o n  channel  
a c t i v i t y  i s  accompanied a t  5-10 minutes by i n c r e a s i n g  plasma membrane p e r m e a b i l i t y  
measurable by i n f l u x  o f  f l u o r e s c e n t  p r o p i d i u m  i o d i d e  and e f f l u x  o f  i n t r a c e l l u l a r  
f l u o r e s c e i n .  Inc reased membrane p e r m e a b i l i t y  reaches i t s  maximum w i t h i n  1-2 hours and l i k e  
t h e  accompanying i n h i b i t i o n  o f  c e l l  p r o l i f e r a t i o n  i s  r e v e r s i b l e .  Membrane p r o t e i n  k i n a s e  C 
a c t i v i t y  inc reases  c o n c o m i t a n t l y  w i t h  inc reased membrane p e r m e a b i l i t y  and enhanced 
s e n s i t i v i t y  t o  NK and LAK c y t o t o x i c i t y .  Assoc ia ted  w i t h  t h e  i n c r e a s e  i n  t a r g e t  c e l l  
membrane p e r m e a b i l i t y  i s  an augmentat ion of c e l l u l a r  up take  o f  d o x o r u b i c i n  and o t h e r  
a n t i - m e t a b o l i t e s  as r e v e a l e d  by f l o w  c y t o m e t r i c  a n a l y s i s .  FITC-dextran up take i n d i c a t e s  
t h a t  t h e  l e u k o r e g u l i n  membrane channel  f a c i l i t a t e s  i n t r a c e l l u l a r  up take  o f  mo lecu les  as 
l a r g e  as 10,000-20.000 d a l t o n s .  T h i s  may p e r m i t  e n t r y  o f  c y t o l y t i c  mo lecu les  such as 
c y t o l y s i n ,  l ymphotox in  o r  tumor n e c r o s i s  f a c t o r  l e a d i n g  t o  t h e  t a r g e t  c e l l  d e s t r u c t i o n  
c h a r a c t e r i s t i c  o f  t h e  f i n a l  s tage o f  t h e  NK and LAK c y t o t o x i c  r e a c t i o n s .  
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U W7 LEUKOREGULIN AND LYMPHOTOXIN PROUUCED BY PHYTOHEMAGGLUTININ AND 12-0- 

HUMAN SPLEEN CELLS, Jian N i ,  T.X. Y e  and S.K. Yang. Department o f  Microbio logy  
and Immunology, Second M i l i t a r y  Medical Co l l ege ,  Shanghai 2U0433, China. 
P rev ious  s t u d i e s  showed t h a t  tumor-promoting phorbol 12-0-tetradecanoyl-phorbol 
-13-acetate ( P A )  s t i m u l a t e d  lymphocytes t o  produce immune i n t e r f e r o n  and 
i n t e r l e u k i n  2. Th i s  s tudy  showed t h a t  TPA t r e a t m e n t  d o n e  induced only  low 
l e v e l s  of l e u k o r e g u l i n  ( L R )  o r  lymphotoxin ( L T ) ,  bu t  TPA and phytohemagglu t in in  
(PHA) t r ea tmen t  i n  combination 01 human s p l e e n  c e l l s  caused s i g n i f i c a n t  enhance 
-ment o f  L R  o r  L T  y i e l d s .  The opt imal  c o n d i t i o n s  f o r  t h e  i n d u c t i o n  o f  LR u s i n g  
or thogonal  expe r imen ta l  des ign  were 1 X lU7cel l s /ml  Sor  human s p l e e n  c e l l s ,  
3.1Pg/ml f o r  PHA, 12.5ng/ml f o r  TPA, 7v h r  f o r  i n c u b a t i o n  t ime ,  15% f o r  bovine 
serum. Ph i s  s tudy  a l s o  showed t h a t  Carboxymethyl-Pacharan ~ClVIP), a d e r i v a n t  of 
pachyman, p r e v i o u s l y  have been shown i n  a n i m a l  models t o  s t i m u l a t e  t h e  immuno- 
l o g i c a l  f u n c t i o n  and enhance p r o t e c t i v e  immunity t o  t r a n s p l a n t e d  tumors,  h a s  
no d i r e c t  c y t o c i d a l  e f f e c t  on tumor c e l l s  can induce  low l e v e l s  o f  LR o r  LT,  
and c o s t i m u l a t i o n  wi th  CMP and P H A  prorluced some f u r t h e r  enhancement o f  LR o r  
LT product ion .  E f f e c t s  o f  d i f f e r e n t  CMP c o n c e n t r a t i o n s  and i n c u b a t i o n  t imes  on 
LR o r  LT p roduc t ion  were shown, CMF appea r s  t o  be a low s t i m u l a t o r  f o r  LR o r  
LT i n d u c t i o n  and b e s t  s t i m u l a t i n g  c o n c e n t r a t i o n  of CMP was 25pg/ml and incuba- 
t i o n  t ime w a s  48-72 h r .  K i n e t i c s  o f  LR o r  1 T  p roduc t ion  by human s p l e e n  c e l l s  
s t i m u l a t e d  by d i f f e r e n t  c o n c e n t r a t i o n s  o f  CMP and PHA were a l s o  s t u d i e d  u s i n g  
o r thogona l  expe r imen ta l  des ign .  Maximal p roduc t ion  of LR o r  LT occurred  a t  
48-72 h r ,  CMP c o n c e n t r a t i o n  o f  25 1 g / m l  and PHA c o n c e n t r a t i o n  of 5-1Upg/ml~. The 
induc ing  and enhancing e f f e c t  of CMP have proved h e l p f u l  i n  producing  LR or LT 
f o r  c l i n i c a l  u s e  as an  a n t i c a n c e r  agent  and o t h e r  s t u d i e s  on t h e  mechanisms of 
LR o r  CMP a n t i c a n c e r  a c t i o n .  LR was a l s o  r e a d l y  produced f o l l o w i n g  e scu len to -  
s i d e  ( E s )  s t i m u l a t i o n  o f  f r e s h  human s p l e e n  c e l l s ,  t h e  amount o f  LR produced, 
however, i s  lower  compared t o  PHA. A tomato l e c t i n e x t r a c t e d  and p u r i f i e d  from 
e d i b l e  common tomato (Lycopers icon  e scu len tum)  was found t o  have no mi togen ic  
a c t i v i t y  on human s p l e e n  c e l l s  and d i sp layed  a dose-dependent i n h i b i t i o n  o f  t h e  
mi togenic  e f f e c t s  of PHA o r  concanaval in  A and i n d u c t i o n  of LR o r  LT by PHA o r  
TPA a lone  o r  i n  combination. The d e t e c t i o n ,  p u r i f i c a t i o n  and c h a r a c t e r i z a t i o n  

TETRUECANOYL-PHORBL-13-ACETATE OR C ARBOXYMETHYL-PACHMARAN ACTIVATED 

o f  L R  o r  LT were a l s o  s t u d i e d .  

u 008 CHARWTERIZATION OF ANTI-NKP PDNCCIONAL ANTIBODY: CROSS-REACTMTY WITH 
RAT LGL DEFUVED CYTOLYSIN. J.R. Ortaldo. R.T. Winkler-Pickett*, D. Reichardt, 

C.W. Revno Ids. S. G iardina* and R. Kantor*, Laboratory of Experimental Imrmnolcgy, BRMP, 
LXT, NCI, and *Program Resources, Inc., NCI-FCRE', Frederick, ID 21701-1013. 

We have previously reported the initial characterization oi a series oi murine 
monoclonal antibodies (MoAbs) that neutralized rat natural killer cytotoxic factor 
(NKCF) activity, but had no effect on rat tumor necrosis factor (TNF) (Fed. Proc. 
46:1227,1987). In addition, these MoAbs were capable of reducing the natural killer 
(NK) activity of rat large granular lymphocytes (LGL). The present studies have 
been performed to examine the antigenic relationship between NKCF and LGL cytolysin. 
The addition of purified anti-NKCF MoAbs was capable of blocking, in a dose 
dependent fashion, the cytolysin-mediated lysis of SRBC and YAC-1 target cells, with 

shown to inhibit the NKCF derived from human LGL. 
supernatants containing NKCF from human and rat LGL have demonstrated a unique 
protein, with a reduced molecular weight of -12,000 kD which reacts with the anti- 
NKCF MoAbs. 
examine the anti-NKCF MoAb cross-reactivity with rat granule proteins, These 
results suggest an antigenic cross-reaction between the rat LGL granule cytolysin 
and NKCF secreted from these same effector cells. In addition, a close antigenic 
relationship appears to exist between human and rat NKCF. Results from these 
biochemical characterizations and the implication of this cross-reactivity between 
cytolysin and NKCF will be discussed. 

50% inhibition being seen at 110 ug/ml of MoAb. In addition, these MoAbs were 
Biochemical analyses of 

Further studies are being performed using Western-blot analysis to 
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Pathways of Cyfokine Action 
u 009 INTERACTIONS BETWEEN INTERFERON AND GROWTH FACTORS IN MODULATING CELL PROLIFER- 

ATION. 
lDepartment of Biochemistry, Boston University Medical School, Boston, MA 

Roy A. Levinel, Tara Seshadril, Stephen R. Ham2 and Judith Campisil; 
02118; 

'Cell Biology Department, School of Medicine, Vanderbilt University, Nashville, TN 37232. 

Cell proliferation in higher eukaryotes is regulated by factors that provide both 
positive and negative growth regulatory signals. Tumor cells are often more sensitive to 
growth stimulatory signals or less sensitive to growth inhibitory signals. 

Many growth factors 
induce the expression of genes whose products are believed necessary for proliferation, in- 
cluding the c-myc and c-fos protooncogenes. Interferons (IFN), on the other hand, inhibit 
the proliferation of many cell types and, in lymphoid cells, IFN has been shown to reduce 
the levels of c-myc mRNA. It is possible, therefore, that positive and negative growth 
regulatory signals might act on an overlapping set of genes. 

tured fibroblasts. In quiescent fibroblasts stimulated by growth factors, alpha/beta-IFN 
retards progress through GO/Gl and delays the onset of DNA synthesis. However, IFN had 
little or no effect on the induction of several growth factor-inducible mRNAs, including 
c-myc and c-fos mRNA. Moreover, for three mRNAs, IFN actually delayed the decline that 
normally occurs several hours after the initial induction. These mRNAs were ornithine 
decarboxylase (odc), fibronectin (fbn) and c-myc mRNA. c-myc and FEN mRNA accumulated on 
light and heavy polyribosomes and, in the case of c-myc, IFN caused a marked stabilization 
of the otherwise labile mRNA. It is well-established that cycloheximide, an inhibitor of 
protein synthesis, stabilizes c-myc mRNA and causes mRNAs to accumulate on polyribosomes. 
Indeed, IFN inhibited the induced rate of fbn protein synthesis and inhibited the accumula- 
tion of odc enzyme activity. c-myc protein synthesis is currently under investigation. 
The effects of IFN on mRNA levels and translation were apparent only several hours after 
cells had been stimulated by growth factors. Two chemically transformed fibroblast cell 
lines that fail to modulate c-myc mRNA levels in response to growth factors were resistant 
to the antiproliferative effects of IFN. 

mRNAs late in G1, by a growth factor-dependent mechanism, and that the c-myc mRNA is 
particularly sensitive. 

Polypeptide growth factors provide growth stimularory signals. 

We are studying the actions of growth factors and antiproliferative interferons in cul- 

Our results suggest that, in fibroblasts, IFN inhibits the translation of selected 

uO10 INTRACBLLULAR PATHWAYS OF CYTORINB ACTION, Stanley Cohen, 
Department of Pathology, Hahnemann University School of Medicine, 

Philadelphia, PA 19102. 
Most studies of the mechanism of cell proliferation involve 

investigation of cell membrane associated or early transduction events such 
as binding of growth factors to their receptors, phosphorylation of 
membrane proteins, activation of protein kinases. and mobilization of 
calcium. We have chosen to study later biochemical events that are 
involved directly triggering the cell nucleus for DNA replication. We 
found that ctyoplasmic extracts of mitogen-activated, but not resting 
lymphocytes, contained a soluble factor that could induce DNA replication 
in isolated quiescent nuclei. This was found to be a heat labile protein 
with a molecular weight of approximately 100,000 daltons, which we called 
ADR. Although ADR is not a DNA polymerase, the reaction between nucleus 
and ADR is polynerasedependent. 

to induction of intracytoplasmic ADR activity, and that A D R  played a role 
in the sequence of intracellular events leading to activation for IL-2 
mediated proliferation. Because of the nature of the defining assay, the 
locus of ADR action appears to be near the terminal end of the transduction 
pathway. Preparations rich in ADR activity have proteolytic activity as 
well. In addition, aprotinin, as well as a variety of other protease 
inhibitors, suppress the ADR-induced DNA synthesis in a dose-dependent 
fashion. ADR activity can be removed from active extracts by absorption 
with aprotininconjugated agarose beads, and can be removed from the beads 
by elution at pH 5 . 0 .  This latter suggests that ADR itself is a proteaae. 

of resting lymphocytes. This is a heat atable protein of approximately 
60,000 daltons. In addition to suppressing the interaction of ADR with 
quiescent nuclei, this inhibitor could suppress DNA synthetic activity in 
replicative nuclei isolated from mitogenactivated lymphocytes. Interesting- 
ly, these preparations had little or no activity on replicative nuclei de- 
rived from several neoplastic cell lines. The resistance of tumor cell nu- 
clei to spontaneously occurring the cytoplasmic inhibitory factors such as 
these may prove one explanation for the loss of growth in neoplastic cells. 

We found that Interleukin 2 (IL-2) activation of T lymphocytes led 

We have also detected an inhibitor of ADR activity in the cytoplasm 
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uO11 THE RECEPTOR FOR THE MONONUCLEAR PHAGOCYTE COLONY STIMUIATING FACTOR, CSF-1. 
Charles J .  Sherr', Martine F. Roussel', James R. Downing',', Carl W. Rettenmier', 

A. Thomas Look'f3, and Richard A. Ashm~nl-~, Departments of Tumor Cell Biology,' Pathology,z 
and Hematology-On~ology,~ St Jude Children's Research Hospital, Memphis, TN 38105 

The receptor for the macrophage colony stimulating factor, CSF-1 (M-CSF), is a transmem- 
brane glycoprotein oriented with its ligand binding domain outside the cell and its tyrosine 
kinase domain at the inner surface of the plasma membrane. This receptor is encoded by the 
c-fms proto-oncogene, suggesting that genetic alterations in coding sequences and/or aberrant 
receptor expression might predispose to malignancy. Transduction of the human c-fms gene 
into fibroblasts renders them responsive to recombinant human CSF-1, demonstrating that phys- 
iologic substrates for the receptor kinase are expressed in these cells. Binding of CSF-1 to 
its receptor induces receptor autophosphorylation on tyrosine and phosphorylation of 
heterologous cell substrates, followed by rapid receptor degradation. Receptor degradation 
is also accelerated after exposure of macrophages to the phorbol ester, TPA. In cells in 
which protein kinase C is downmodulated, CSF-1 receptors reexpressed on the plasma membrane 
are still degraded in response to CSF-1, indicating that ligand- and phorbol ester-induced 
downmodulation are mediated through different pathways. CSF-1 treatment leads to the rapid 
induction of other genes (eg. c-fos and c - m ) ,  suggesting that the receptor initiates a 
mitogenic response by ultimately affecting gene transcription. No physiologic substrates of 
the receptor kinase other than the receptor itself have been identified. 

The v-fms oncogene transforms cultured fibroblasts and myeloid cells in vitro and in- 
duces malignancies of diverse hematopoietic lineages in vivo after retroviral-mediated gene 
transfer into murine bone marrow cells. Unlike the normal CSF-1 receptor, the v-.& gene 
product functions as a constitutive kinase and is not downmodulated in response to CSF-1 or 
TPA. Two genetic alterations are required to fully activate c-fms as an oncogene: (i) elimi- 
nation of a C-terminal tyrosine residue (tyra6*) which is presumed to serve as a negative 
regulatory site of tyrosine phosphorylation, and (ii) a mutation which renders the receptor 
CSF-1 independent and constitutive as an enzyme. Studies with chimeric c-fms/v-h con- 
structs indicate that the v-fms-coded tyrosine kinase can be appropriately regulated by a 
portion of the c-fms ligand binding domain. 

Monoclonal antibodies to the human CSF-1 receptor have been used to survey for receptor 
expression on human acute myelogenous leukemia (AML) cells. CSF-1 receptors were found to be 
expressed not only on cells with monocytic characteristics but also on a subset of AMLs lack- 
ing evidence of monocyte differentiation. Thus, c-fms may be inappropriately expressed in 
certain cases of AML and may contribute to human leukemia. 

U012 SYNERGY AMONG CYTOKINES IN THE TUMOR-LIOFWANT STATE, E. Frederick 
Wheelock, Lieping Chen, Yasuhiro Suzuki, Cheng-Ming Liu and Takayuki 

Morita, Dept of Pathology, Hahnemann University, Philadelphia PA 19102. 
L5178Y lymphoma cells can be maintained in a tumor-dormant state in the 
peritoneal cavity of DBA/2 mice by immunologic mechanisms, and are 
restrained from progressive growth in many peritoneal cell (PC) cultures 
('in vitro tumor-regressor' PC cultures) that are prepared from such mice. 
Restraint on tumor cell growth is dependent on the production and action of 
interferon-gamma (MuIFN-gamma) which requires murine tumor necrosis factor 
(MuTNF) to induce anti-tumor cytotoxicity in peritoneal macrophages and 
lymphocytes. In those PC cultures from tumor-dormant mice in which tumor 
cells proliferate progressively ('in vitro tumor-progressor' PC cultures), 
small concentrations of exogenous MUIFN-gamma can synergize with MuTNF and 
with HuIL-1 to induce anti-tumor cytotoxic activity. These experiments 
indicate the importance of combinations of small concentrations of cytokines 
in immunoregulation and in anti-tumor cell-mediated immune responses. 

MuIFN-gamma stimulated both PGE2 production and tumor cell growth. When 
PGEZ production was inhibited by indomethacin, antibody to MuIFN-gamma could 
not stimulate tumor cell growth, and the restraint on tumor cell growth 
was macrophage-mediated. This indicates that activated macrophages in 'h 
vitro tumor-regressor' PC cultures can remain cytotoxic in the absence of 
MuIFN-gamma as long as PGE2 production is inhibited. 
production and tumor cell growth in anti-MuIFN-gamma- treated 'in vitro 
tumor-regressor' PC cultures was not due to the action of MuIFN-gamma :anti- 
MuIFN-gamma immune complexes. MuIFN-gamma could not inhibit FGE2 production, 
but could block the tumor cell growth- enhancing effects of PGEZ. 

cytotoxic activity following exposure to endogenous MuIFN-gamma, and 
maintain this activity as long as MUIFN-gamma is produced. MuIFN-gamma does 
not inhibit production of PGE2, but does block the down-regulatory effects 
of PGEZ. When MuIFN-gamma is not produced, macrophages lose cytotoxic 
activity and produce PGE2, which further down-regulates them, permitting the 
'dormant' L5178Y cells to proliferate and terminate the tumor-dormant state. 

Treatment of 'in vitro tumor-regressor' PC cultures with antibody to 

The increased,PGEZ 

We propose that macrophages in tumor-dormant mice develop anti-tumor 
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Monoclonal Antibodies 
u 013 

Sullivan*, =an mfson+, ~ a l c o h  Mitchell, clive woodhouse*. *WORX corporation, 
Seattle, 98119; +Genetics Institute, Cambridge, 02140; Univ. of Southern 
California. 

H u r l n e  IgG3 Lo tumor a s s o c l a t e d  a n t l g e n s  h a v e  m e d i a t e d  a n t l - t u m o r  e f f e c t s  
I n  p a t i e n t s  w i L 1 1  ma1 ig i ian t  melanoma and  n e u r o b l a s t o m a  ( 1 . 2  1 .  S u c c e s s f u l  
a p p l l c a t l o n  of s u c h  a n t i b o d i e s  t o  m a j o r  n e o p l a s t l c  d l s e a s e s  r e q u i r e  e f f i c i e n t  
lmmunlza t ion  metliods t o  e l l c i t  t h e  a n t l b o d l e s ,  a n  u n d e r s t a n d i n g  o f  t h e  
r e c e p t o r s  and e f f e c t o r  c e l l  t y p e s  w l t h  which  t h e  a n t i b o d i e s  I n t e r a c t ,  and  
a p p r o p r l a t e  l y n p h o k l n e s  f o r  a u g m e n t a t i o n  oE c y t o l y t i c  and  Inf lammatory  
p r o p e r t l e s  of t h e  d l f f e r e n t  e f f e c t o r  c e l l  t y p e s .  

( 3 ) .  T h e s e  tlab a r e  d l r e c t e d  t o  g l y c o l l p l d s  d i s t r i b u t e d  homoyenously on  
v l r t u a l l y  a l l  c o l o n  adenocarc lnoma and  on  I s o l a t e d  c e l l s  of normal t i s s u e s  
i n c l u d l n g  c o l o n  and  p a n c r e a s .  U n l l k e  most of t h e  I g C J  e l l c l t e d  t o  melanoma 
C e l l s ,  t h e  co lo i i  I g C 3  t y p i c a l l y  p r o d u c e  10-40ug/m1/106 c e l l s  I n  s t a t l o n a r y  
c u l t u r e  and  a r e  t h e r e f o r e  e c o n o i n l c a l l y  p r o d u c e d  by f e i m e n t a t l o n  methodology. 

We and o t h e r s  have  d e m o n s t r a t e d  t h a t  muclne  IgC3 a r e  t h e  most e f f e c t i v e  
s u b c l a s s  a t  i n e d l a t l n g  mononuclear  c e l l  ADCC I n  s h o r t  t e r m  a s s a y s  ( 4 , s ) .  i.arge 
g r a n u l a r  l y m p h o c y t e s ,  t h e  p r i m a r y  e f f e c t o r  c e l l  I n  s u c h  a s s a y s ,  c a n  be 
augmented for AUCC by s h o r t  e x p o s u r e  t o  l o w  c o n c e n t r a t i o n s  o f  11,-2 and e v e n  
more e f f e c t l v e l y  by a c o i n b l n a t i o n  of 11.-2 a n d  GH-CSF. Hononuclear  c e l l  
p r e p a r a t l o n s  f r o m  p a t i e n t s  r e c e l v l n g  p r o l o n g e d  I L - 2  t r e a t m e n t  w l t h  c y t o x a n  
p r e t r e a t m e n t  h a v e  d e m o n s t r a t e d  augmented ADCC. 

O t h e r  e f L e r t o r  c e l l  t y p e s  c a n  a l s o  m e d l a t e  c y t o l y s l s  o f  tumor t a r g e t s  w i t h  
rnurlne 1 9 6 3 .  lluman monocytes  c u l t u r e d  I n  serum w i t h  H-CSF b u t  n o t  w i t h  IL-3 
or GH-CSF,  d e m o n s t r a t e d  e n h a n c e d  ADCC wiLh a n t l g e n  p o s l t l v e  tumor t a r g e t s  I n  a 
l o n g  te rm 311-Lliymidlne r e l e a s e  a s s a y .  P o l y m o c p h o n u c l e a r  l e u k o c y t e s  c a n  
m e d i a t e  A D C C  b u t  o n l y  i n  t h e  p r e s e n c e  of human serum (C3b r e c e p t o r )  or a f t e r  
s h o r t  e x p o s u r e  t o  GM-CSF. 

IgC3, I IR-CO-04 a n t l b o d y  a l o n e .  T r l a l s  w l t h  t h e  a n t l b o d y  I n  c o m b l n a t l o n  wlth 
lymphokines ,  p a r t i c u l a r l y  11.-2, w i l l  be  c o n d u c t e d  I n  t h e  n e a r  f u t u r e .  

1 )  A . I I .  ~ i o u g h t o n  e t . a l . ,   roc, i l a t ' l  Acad S c i ,  USA, 0 2 : 1 2 4 2 ,  1 9 8 5  
2 )  11-K.V.  Clieurig, e t . a l . ,  J .  C l i n .  O l l c o ~ .  5 : 1 4 3 0 ,  1907 
3 )  A . C .  Morgan e t . a I . ,  l lybridoma 3 : 2 3 3 ,  1904 
4 )  J . R .  O r t a l d o  e t . a l . ,  J .  Immullol. 1 3 0 : 3 5 6 6 ,  1907  
5 )  C .  A n a s e C t l  e t . a l . ,  J .  Immuiiol. 1 1 0 : 2 9 7 9 ,  1 9 0 7  

PIU~DUCTION aF ~RINE 1 g ~ 3  TO TMIR ASSOCIATED ANTIGENS: ALGI.EWATICN 
OF THEIR ALKC CAPABILITY. Alton C. bkxqan Jr.*, Scott Graves*, Wendy 

We have  g e n e r a t e d  mur lne  IgC3 t o  tumor a s s o c l a t e d  a n t l y e w  of c o l o n  c a n c e r  

C l l n i c a l  t r i a l s  a r e  c u r r e n L l y  underway I n  c o l o n  c a n c e r  w l t h  t h e  mur ine  

Differentiation and lmmunornodulation 
u 014 SIGNALING lIECEAN1SH.S ASSOCIATED WITR IWDUCTION OF EDHAM m C  

DIP-IATION 
Donald Kufe, Junko Horiguchi, Eric Sariban, Matthew Sherman, David SpriggS, 
Richard Stone, and Barbara Weber, Laboratory of Clinical Pharmacology, Dana- 
Farber Cancer Institute, Boston, MA 02115 

HL-60 promyelocytic leukemia cells differentiate along the mOnOCytiC lineage 
when exposed to phorbol esters, such as 12-0-tetradecanoyl-phorbol-13-acetate 
(TPA). 
adherence, decrease of cell surface transferrin receptors, increase in 
monocyte surface markers and induction of alpha-naphthyl acetate eSteraSe 
staining. In addition to down-regulation of c-myc expression, TPA-induced 
monocytic differentiation is also associated with induction of C-foe, C-fmS, 
CSF-1, PDGF-1, PDGF-2 and tumor necrosis factor (TNF) transcripts. TPA 
activates the calcium and phospholipid-dependent protein kinase C (PKC). 
Monocytic differentiation is similarly induced by other agents, such as 
teleocidin, bryostatin 1 and phospholipase C, which also result in PKC 
activation. TNF is another inducer of monocytic differentiation that also 
increases levels of TNF, c-fms and CSF-1 mRNA. Indeed, one of the earliest 
events induced by TNF is transcriptional activation of the TNF gene. TNF has 
no detectable effect on hydrolysis of phosphatidylinosftol phosphates and 
intracellular calcium levels in HL-60 cells. In contrast, the autoinduction 
of TNF gene expression appears to be mediated by an increase in arachidonic 
acid release. Moreover, intermediary metabolites of the 5-lipoxygenase 
pathway induce TNF expression, while the cyclooxygenase metabolite PGE2 
inhibits TNF-induced signaling. The monocytic phenotype induced by TPA is 
also mediated in part by increased arachidonic acid metabolism. 
inhibitors of phospholipase A2 and arachidonic acid release also block TPA- 
induced TNF expression during monocytic differentiation. Similar finding6 
have peen obtained with other human myeloid leukemia cell lines and nOrMl 
peripheral blood monocytes. In summary, these findings indicate that TPA and 
TNF induce changes associated with monocytic differentiation at least in part 
through the 5-lipoxygenase pathway of arachidonic acid metabolism. 

The differentiated phenotype is characterized by growth inhibition, 

Thus, 
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u 015 -ON OF I G 2  REEPIOR (TAC) AND HUMAN IMMUNOICIENCY VIRUS TYPE I (HIV-1) 
GENE EXPRESSION, ~ohn W. -1, Ernst Bohnlein, ~ e a n  W. Ballard, Miriam 

Siekevitz, B. R3bert Franza and Warner C. Greene. H m m d  €hi$ies Med. Inst., Ixlke Univ., 
lurham NC 27710 and CM Lab., Cold Spring Harbor, NY 11724. 
Transfection stulies with a series of deleted form of the IL-2 receptor (Tac) prcamter 
linked to the CNorampheniCol acetyltransferase (CAT) gene identified a 46 bp region between 
-317 and -271 that was rapired for mitogen h3uca.l p m t e r  activation in mature Jurht T 
cells. In ccartrast, imature YFl T cells or Jurkat cells that prcxlua? the transactivator 
(kt-1) protein of m V - 1  only re+red squenes dmmtrwu of -271. Oligonucleotides 
spauning diff-t regions between -293 and -243 were tested in g e l  re+ardation assays for 
their ability to specifically bind inducible nuclear proteins. Incubation of R4A i n d u d  but 
notnon- Jurkat nuclear extracts with radiolabeled oligo 111 (-291 to -245) resulted 
in the formation of two specific pratein-CN?i qlexes oligo I1 (-267 to -243) 
prozbced only one of these ccmplexes. Incubation of R4A M 'YT-1 nuclear extracts with 
oligo 111 also resulted in the formation of two specific canplexes, but in wntrast to 
Jurkat cells, oligo 11 pmduced two ccmplexes, both of which were cxmpeted for by unlabeled 
oligo 111. The upstream region of oligo I11 (oligo I, -293 to -270) failed to directly b M  
or c m p t e  for the binding of proteins in either cell type. ?he close correlation between 
the transfection results and the protein binding data was.further strengthened by the 
finding that oligo 111, when linked to an B V  thymidine )unase-cA T c o n s t r u c t ,  impartedto 
the mitogen-unrqmnsive TK prwoter a level of mitcgen inducibility canparable to that 
achieved with the full length Tac prcamter. The finding that the oligo 111 region functioned 
in either orientation and that a tandem sequence proauced an additive effect suggests that 
this dement m y  1=-epon3 to an enhancer sequence. U s i n g  mutated fonns of oligo 11, we 
mapped the bind- site of one of the nuclear proteins to a 12 bp segment located between 
-267 and -256. ?his site was confirmed by in situ CpSL footprinting and methylation 
interference. ?his binding site shares 9/11 nucleotides with the enhancer of the human 
immncdeficiency virus (HIV-I), a viral element that regulates mitogen inaucibility of HIV-1 
gene expression and binds the inducible nuclear proteins, NF-KB and HIVEN86A. ccpnpetiticm 
studies revealed that the HIV-1 enhancer and oligo 111 cross-canpeted with each other for 
the formation of the two canplexes. Using a miQoscale CpSL-affinity precipitation assay we 
demonstrated the direct binding Of H " 8 6 A  to both oligo I11 and the HIV-1 enhancer. Our 
findings Mate that the HIV-1 virus utilizes the same nuclear protein(s) that is normally 
used in the regulation of I k 2  receptor gene expression and may offer an insight into the 
role of T cell activation in the control of latent versus lytic HIV-1 infection of T cells. 

U 016 INDUCED DIFFERENTIATION OF ERYTHROLEUKEMIA CELLS (MELC) R Y  HEXAMETHYLENE 

Paul A. Marks and R ichard  A. R i f k ind ,  DeWit t  Wallace Research Labora to r ies ,  Memorial 
S loan-Ket te r ing  Cancer Center; S loan-Ket te r ing  D i v i s i o n  o f  t h e  Graduate School o f  
Medical  Sciences, Corne l l  Univ., NY 10021. 
Considerable evidence has accumulated t o  i n d i c a t e  t h a t  t rans fo rma t ion  does no t  
necessa r i l y  des t roy  the  d i f f e r e n t i a t i o n  p o t e n t i a l  o f  tumor c e l l s .  One s t r i k i n g  example 
o f  t h i s  i s  t he  a b i l i t y  o f  p o l a r  compounds, such as HMBA, t o  induce MELC t o  express t h e  
d i f f e r e n t i a t e d  e r y t h r o i d  phenotype i n c l u d i n g  l o s s  o f  p r o l i f e r a t i v e  capac i ty .  Whi le the  
mechanism o f  a c t i o n  o f  HMBA has no t  been de f ined,  i t  i s  c l e a r  t h a t  inducer-mediated 
d i f f e r e n t i a t i o n  i s  a m u l t i - s t e p  phenomenon. 
inducer  a re  a decrease i n  d i a c y l g l  ce ro l  concen t ra t i on ;  an inc rease i n  membrane bound 
PKC a c t i v i t y ;  t he  appearance o f  CaTt and phospho l i p id  independent P K C  a c t i v i t y  i n  the  
cy toso l ;  a l t e r a t i o n s  i n  i o n  t r a n s p o r t ;  and modu la t ion  i n  express ion  o f  a number o f  genes 
i n c l u d i n g  down r e g u l a t i o n  o f  c-myb, c-E and p53 and an inc rease i n  express ion  o f  
c- fos.  Dur ing  t h i s  e a r l y  p e r i o n h e r e  i s  no de tec tab le  commitment o f  MELC t o  te rm ina l  
c e r d i v i s i o n  o r  induced express ion  o f  d i f f e r e n t i a t e d  yenes, such as, al- and 
pmaJ-globin genes. HMRA commitment t o  i r r e v e r s i b l e  te rm ina l  d i f f e r e n t i a t i o n  is f i r s t  
de tec tab le  by about 12 h r  and proceeds i n  a s tochas t i c  fash ion  over the  ensuing pe r iod  
o f  c u l t u r e  u n t i l  about >95X o f  the  popu la t i on  becomes r e c r u i t e d  t o  commitment t o  
te rm ina l  d i f f e r e n t i a t i o n  i n c l u d i n g  te rmina l  c e l l  d i v i s i o n .  Comni tment i s  assoc ia ted  
w i t h  a p e r s i s t e n t  suppression o f  c-@ gene express ion  and e leva ted  l e v e l s  o f  c - fos  
mRNA, w h i l e  the  l e v e l  o f  c-myc mRNA r e t u r n s  t o  t h a t  o f  uninduced c e l l s .  
t r a n s c r i p t i o n  o f  ml- and p m g l o b i n  genes inc reases  10 t o  30 f o l d  and t h a t  o f  t he  rRNA 
genes i s  suppressed. The i n  v i t r o  s t u d i e s  w i t h  HMBA i n d u c t i o n  o f  MEL c e l l s  p rov ide  a 
bas i s  f o r  cons ide r ing  p o l a r  agents, such as HMBA, i n  c l i n i c a l  therapy o f  human cancers. 
Based on these i n  v i t r o  s t u d i e s  it i s  l i k e l y  t h a t  t o  be e f f e c t i v e ,  HMBA must be 
admin is te red  i n T o m h a t  can achieve op t ima l  concen t ra t i ons  i n  the  serum, p robab ly  i n  
t h e  neighborhood o f  3 t o  5 mM, t h a t  these concen t ra t i ons  he main ta ined over a prolonged 
p e r i o d  o f  t ime and t h a t  t he  b i o l o g i c a l  e f f e c t  o f  t he  agent be monitored by i n d i c i e s  o f  
express ion  o f  d i f f e r e n t i a t e d  phenotype and decreased p r o l i f e r a t i v e  r a t e  o f  t he  tumor 
c e l l s .  

BISACETAMIDE (HMBA) : A MODEL FOR CONSIDERING CYTODIFFERENTIATIDN THERAPY, 

Among the  early chanyes caused by the  

By 36 t o  48 h r ,  
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U 017 EXXATIoN AND IDEWIFICXTIoN OF THREE ClAsSEs OF BCNE MARFfW -: 'l?tE 
~ F X E T I C  Sl lW CELL, WUTI-WENlTAL ~-~ CEUS, AND AN EXRLY B LJNFXX 

CCWITED -, Gerald J. S p r q n x k ,  Shelly Heweld, George Tirhrrarsh, Jan Ipein, 
olrista !&ller-Sieburg, Jeff Friedman, ard Irving Weksmn, laboratory for Expxmmtal 
O~~~logy, Deparbnent of pathology, Stanford univefiity School of Medicine, Stanford, a 
94305. 

have identified the m x ~ s e  hematcpoietic stw cell. Renotypically, it is ~hy-ilO, 
sca-1+, Lin- (Lin- meylTLs lacking mrkers for any of the IUKwn hanatolylllphoid lineages 
such as 8220, -1, Mael, LJT4, l y t - 2 ,  &.). upcn i.v. injectim into lethally irradiated 
animals it gives rise mainly to cne 12 day splear w l q  for every 10-12 cells injected, 
carpared to 1/6,700 unfmcticnated bcne narrw cells. (Ihe seeding efficiency of i.v. CFUS 
is 1/6 to 1/10 cells.) 
injection is 1 per 5 cells inject&, onpard to 1/8000 b m e  marrrw cells. 'Ihe dose of these 

half of the injected animals, as qposed to >lo -1e bone narrw cells; all 
htolunploid lineages (B, T, -id, nyeloid, etc.) areloqituted. 

A second n~lti-potent hewtcpoietic w w  is my-i 8220 -i+ (el+). 
It gives rise alaDst exclus+ly to 7 day spleen cdcmies when injected i.v. into lethally 
irradiateaaninals. 
Injection of these cells into lethally irradiated m angenic M s  a laq with host stem 
cells leads to (at least) short-term m a t i o n  of dcmor-derivd cells of all 

whid were lethally irradiated and injected with over 1500 of these cells aie at 
appmximately 20 days follcwing irradiatim, presumbly beause this m a t i a n  lades 
self-renewal capacity. We are cumauy testing the hypathesis that this mrlti-potent poorly 
self-renewing henatcpoietic pmgenitor is a necessary intenneaiate behJeon the henntcpoietic 
stem cell a d  mnmitted lineage precllrsofi; ard whether it is each cell (vs the @ation) 
vhich is nultipotent. 

cells are pmrly self-renewing ;Cn vitro. In vivo, however, as few as 2-7,OOO cells are as 
potent as 500,000 whole bone llyvmw cells in giving rise to BpS cells by 6 meks following 
irradiation. 
cells or lnyelonxacytic cells, ard represents the nost highly e m r i m  targg cell m a t i o n  
yet defined for Abelsgn leukenia virus in vitro leukerogenesis (1400 per 10 platea 
ccnpared to 60 per 10 whole bone llyvmw cells). 

The limiting for ulymic w l d e s  folladq intrathymc 

stw cells r e q l h d  to restore pully lethally y..ai.t.a anhmls is 20-50 cells to - 
M y  1 spleen wlcny is faurrl for evezy 250 cells inject&. 

hemtolunploid lineages bearkg the L+'5 marker (T, B, mamr@q?, grarmlocyte). Animals 

l?ke oannitted early B lineage preausor 19 my-110 m20+ Mac-1- GJ?1-. zhese 

 he m-1l0 BZO+ oarmitted B lineage pemmsor does not give rise to T 

Combination Therapy (joint) 
U018 COMBINATIONS OF CHEMOTHERAPY AND BIOMODULATION IN THE TREATMENT OF 

U.S.C. Cancer Center, L o s  Angeles, CA 90033. 
Biological response modifiers ("biomodulators") have emerged as an important 
new class of agents for treating cancers. While they have usually been tested 
alone, several are now suitable for use in combination with older modalities 
such as chemotherapy. Chemotherapy is usually but not always 
immunosuppressive. Several drugs cause far less suppression than others, and 
many can be immunostimulatory. Such drugs as doxorubicin, bleomycin, DTIC and 
cis-platin are in this category, but even "classical" immunosuppressive 
compounds such as cyclophosphamide (CY) can cause immunostimulation at low 
doses by inhibiting cellular and humoral suppressor influences. Chemotherapy 
should generally precede immunotherapy rather than being given concomitantly, 
to permit recovery of the immune response or to eradicate suppressor 
influences. The cytoreductive effects of chemotherapy also allow the immune 
response tq act more effectively on the remaining tumor cells. Under special 
circumstances, biomodulation has been useful before chemotherapy, perhaps 
altering vascular permeability of the tumor, but this sequence may make the 
immune response more vulnerable to suppression. Several clinical trials with 
therapy to restore T cells have potentiated chemotherapy, such as in small 
cell lung cancer and melanoma. Low-dose CY has potentiated delayed 
hypersensitivity to autologous melanoma cells, although clinical responses 
have been somewhat uncommon. Most recently the combination of low-dose CY 
preceding IL-2 has caused complete or partial remissions in nearly 30% of 
patients with melanoma. DTIC in therapeutic doses before IL-2 has caused 
responses of the same order of magnitude early in the study. Doxorubicin and 
interferon also appear to be synergistic, and are being exploited for that 
effect in current clinical trials. The use of biomodulators that increase the 
uptake of chemotherapy into cancer cells, particularly immunoconjugates, that 
decrease its toxicity (by stimulating bone marrow stem cells or antagonizing 
immunosuppression), cause tumor maturation or inhibit metastases are all on 
the horizon, and promise to potentiate the efficacy of chemotherapy 
considerably. Thus, the interaction of biomodulators and chemotherapy is 
mutual, with the potential of improving the activity of each. 

CANCER, Malcolm S .  Mitchell, Departments of Medicine and Microbiology, 
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uo19 PERSPECTIVESFORCOMB1NEDBIOTHERAPYOFCANCER:BUILDINGUPONREGIMENSUSING 
TOLERABLE DOSES OF INTERLEUKIN-2, Paul M. Sondel, Jacquelyn A. Hank, Jeff A. 

Sosman, P e t e r  C. Kohler, Depts. of Pediatrics,  Human Oncology and Genetics, University of 
Wisconsin, Madison, W I  53792. 
Although interleukin-2 can act ivate  immune cells with anti-tumor act ivi ty  when given i n  
very high doses, it can a l so  tu rn  on immune reactions which cause significant life- 
threatening toxicity. W e  have evaluated sustained treatments with lower doses of 
interleukin-2. This regimen does have s ide  effects  but these are not severe and are w e l l  
tolerated by cancer pat ients  admitted to  a general  hospi ta l  ward without requiring 
intensive ca re  unit  munitoring or support .  This reyimen, utilizliig interleukin-2 alone, 
can act ivate  within the pat ient  a 100-fold increase i n  the  level  uf circulatiiiy 
lymphokine activated ki l ler  (LAK) act ivi ty  in t he i r  white blood cells. A t  least some 
pat ients  receiving t h i s  treatment have slrown greater  than 50% shrinkage of all measurable 
renal  cell carcinoma. Thus, interleukin-2 can be given safely,  with acceptable toxicity, 
uti l izing a regimen t h a t  induces dramatic LAK activity,  as w e l l  as measurable aiiti-tumor 
effects.  
IL-2 remains a re la t ively new treatment with much room aiid need for fu r the r  development. 
Y e t ,  i n  less than three years  of c l inical  testiny, it is clear tha t  t h i s  s t r i c t l y  
immunological approach can be uti l ized in a number of regimens t o  activate a patient’s 
own immune system, and tha t  t h i s  activated immune response can cause a shrinkage of 
sizeable cancers i n  some patients.  IL-2 is not a “magic bullet”, nor a panacea, nor is 
the LAK act ivi ty  that  is induced by IL-2. I n  fact, the majority of pat ients  receiving 
IL-2 show some s ide  effects  without any measurable tumor shrinkage. Nevertheless, t he  
induction of reproducible c l inical  anti-tumor effects by a w e l l  characterized molecule 
which a c t s  only througlr the immune system, provides sotile hope t h a t  fu r the r  development of 
th i s  approach may someday enable be t t e r  clinical  resul ts .  This w i l l  most cer ta inly 
require  combination of t h i s  approach with other  modalities. Numerous cliirical atid 
laboratory teams are working rapidly tuward t h i s  goal. 

*This work is supported by N I H  Grants and Contract NIlFCA32685, NOl,-CM47669, and RR- 
03186 arid by American Calrcer Society Grant CH-237C. 
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We have found t h a t  w i t h  the  r i h o s e  moie ty  o f  t he  molecu le  i n  a 2’ ,3 ’ -d ideoxy c o n f i g u r a t i o n .  
a lmost every pu r ine  o r  py r im id ine  suppresses HIV r e p l i c a t i o n  i n  v i t r o .  
minant o f  a n t i - r e t r o v i r a l  e f f e c t  i s  t h e  capac i t y  o f  t he  t a r g e f c F l T T o  a n a b o l i c a l l y  phos- 
p h o r y l a t e  the  nuc leos ide  analogue; a l ack  o f  e f f e c t i v e  anabo l ic  phosphory la t ion  w i l l  make a 
r e t r o v i r u s  appear t o  be d rug  r e s i s t a n t .  C l i n i c a l  t r i a l s  w i t h  AZT ( t h e  az ido  analogue o f  
d ideoxythymidine) have shown good o r a l  b i o a v a i l a b i l i t y  and p e n e t r a t i o n  across  t h e  blood/ 
b r a i n  b a r r i e r  i n  p a t i e n t s  w i t h  A I D S .  Recent s t u d i e s  have shown t h a t  AZT con fe rs  a s i g n i f i -  
can t  su rv i va l  advantage t o  p a t i e n t s  w i t h  AIDS compared t o  placebo. 
c a n t  c l i n i c a l  bene f i t s  t o  c e r t a i n  adu l t s  and c h i l d r e n  w i t h  AIDS-related neuro log i c  disease. 
I n  the  near fu tu re ,  we p l a n  t o  combine AZT w i t h  GM-CSF therapy. 
(d ideoxycy t i d ine )  i s  now i n  phase I t e s t i n g  and p r e l i m i n a r y  r e s u l t s  suggest t h a t  i t  has the  
capac i ty  t o  i n h i b i t  r e p l i c a t i o n  i n  v i v o  ( r e d u c t i o n  o f  p24 ant igenemfa).  A p r imary  t o x i c i t y  
o f  d ideoxycy t i d ine  i s  p e r i p h e r a l T e F @ a t h y .  
admin i s te r i ng  AZT and d ideoxycy t i d ine  i n  an a l t e r n a t i n g  weekly regimen has been i n i t i a t e d .  
The p r e l i m i n a r y  data suggest t h a t  t h e  t o x i c i t y  o f  each agent can be reduced w i t h  preserva- 
t i o n  o f  c l i n i c a l  a c t i v i t y .  
study be fo re  c l i n i c a l  conc lus ions  a re  drawn. We are  a l s o  now t e s t i n g  a broad range o f  coin- 
pounds which bave d i f f e r e n t  mechanisms o f  a n t i - v i r a l  e f f e c t s  and t o x i c i t y .  
nove l  a n t i - r e t r o v i r a l  agents i s  t he  phosphoro th ioa te  f a m i l y  o f  o l igodeoxynuc leo t ides .  Such 
capounds have several  complex mechanisms b y  which they  e x e r t  an a n t i - r e t r o v i r a l  e f f e c t  
-- i n  v i t r o .  
process o f  reve rse  t r a n s c r i p t i o n .  
ordered-sequences o f  such compounds s e t  i n  an an t i -sense c o n f i g u r a t i o n  can b lock  the  
express ion  o f  v i r a l  genes i n  c h r o n i c a l l y  i n f e c t e d  c e l l s .  

SINGLE AGENT AND COMBINATION CHEMOTHERAPY OF HIV INFECTIONS, Samuel Broder, M.D., 
Nat iona l  Cancer I n s t i t u t e ,  Na t iona l  I n s t i t u t e s  o f  Hea l th ,  Bldg. 10, Room 12N214, 
Rethesda, M) 20AQ2. 

The key de ter -  

AZT can p rov ide  s i g n i f i -  

Another dideoxy-analogue 

A p i l o t  study t e s t i n g  t h e  f e a s i b i l i t y  o f  

However, these ohserva t ions  shou ld  be conf i rmed i n  a l a r g e r  

One c l a s s  o f  

l lnder sme c o n d i t i o n s  they  a re  compe t i t i ve  i n h i b i t o r s  o f  templa te-pr imer  i n  the  
Iiowever, t he re  a re  p r e l i m i n a r y  da ta  t o  suggest t h a t  
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Late Additions 
UO21 TuMlR NECROSIS FACTORS: STRUCTW3, EXPRESSION AN0 PROPERTIES, DavidV. 

Francisco, CA 94080. 
Tumor necrosis Factor (TNF-a) and Lymphotoxin (TNF-P) are cytokines 

that were named for their in vitro and in vivo anti-tumor properties, but are 
now known to have a wide range of shared biological activities. 
TNF-P are synthesized transiently and tissue-specifically following a variety 
of mitogenic stimuli. 
Chromosome 6 in humans, and code for mature proteins having 30% amino 
acid identity. 
anti-tumor and anti-viral model systems. Many properties of the TNFs are 
synergistically enhanced by Interferon-y. 

Gceckkl, hblecular Biology Department, Genentech, Inc., South San 

TNF-a and 

The genes for TNF-a and TNF-P are closely linked on 

Purified recombinant TNF-a and TNF-P have been examined in 

U 022 FUTURE DIRECTIONS I N  BONE MARROW TRANSPLANTATION, Robert  Pe te r  Gale, M.D., Ph.D. 

Bone marrow t r a n s p l a n t a t i o n  i s  i n c r e a s i n g l y  used t o  t r e a t  human disease; over  3,000 a re  
performed annua l l y  wor ldwide. Most t ransp lan ts  a re  i n  persons w i th  cancer, u s u a l l y  
leukemia. 
s o l i d  tumors, immune d e f i c i e n c y  d i so rde rs ,  and gene t i c  and me tabo l i c  diseases such as 
thalassemia, os teope t ros i s  and the  mucopolysaccharidoses. 
a re  f rom HLA- ident ica l  s i b l i n g s ;  t he  o t h e r  h a l f  a r e  au to t ransp lan ts .  Recent ly  an 
i nc reas ing  number o f  t ransp lan ts  have been f rom HLA-par t ia l  l y  matched r e l a t e d  donors o r  
f rom HLA-par t i a l l y  o r  f u l l y  matched un re la ted  persons. 
t ransp lan ts  i s  about 50%. I n  some diseases, such as a p l a s t i c  anemia and thalassemia, 
success r a t e s  exceed 70%. I n  some ins tances ,  t r a n s p l a n t a t i o n  i s  t he  p r e f e r r e d  therapy; i n  
o t h e r  ins tances  i t  remains i n v e s t i g a t i o n a l .  The major  problems i n  t r a n s p l a n t a t i o n  i n c l u d e  
g r a f t - r e j e c t i o n ,  g ra f t -vs . -hos t  disease, disease recur rence,  tumor c e l l  con taminat ion  o f  
autologous bone marrow, v i r a l  i n f e c t i o n  ( p a r t i c u l a r l y  CMV). I n n o v a t i v e  approaches t o  
these problems i n c l u d e  i n  v i t r o  removal o f  T - c e l l s  o r  tumor c e l l s  us ing  monoclonal 
an t i bod ies  o r  drugs, development o f  high-dose chemotherapy o r  rad io the rapy  schedules, 
a n t i v i r a l  drugs, and o the rs .  Development o f  HLA-typed donor poo ls ,  has pe rm i t ted  t h e  
expansion o f  t ransp lan ts  t o  i n d i v i d u a l s  w i thou t  convent iona l  donors. Fu tu re  d i r e c t i o n s  o f  
bone marrow t r a n s p l a n t a t i o n  w i l l  depend on reduc ing  t h e  t rea tment  r e l a t e d  m o r b i d i t y  and 
m o r t a l i t y .  One d i r e c t i o n  i s  t he  l i k e l y  use o f  au to t ransp lan ts  as a v e c t o r  o f  gene t i c  
eng ineer ing  - i n i t i a l  candidates may be thalassemias and adenine deaminase de f i c iency .  I t  
may a l s o  be poss ib le  t o  use bone marrow t r a n s p l a n t a t i o n  t o  ach ieve  s p e c i f i c  immunologic 
to le rance  as a p re lude t o  o t h e r  organ g r a f t s  such as h e a r t  o r  k idney .  Other  d i r e c t i o n s  
i n c l u d e  the  use o f  t ransp lan ts  i n  autoimmune d i so rde rs  and p o s s i b l y  i n  aging. 

U n i v e r s i t y  o f  C a l i f o r n i a ,  Los Angeles, 90024. 

Other  diseases t r e a t e d  by bone marrow t r a n s p l a n t a t i o n  i n c l u d e  a p l a s t i c  anemia, 

About one-ha l f  o f  t ransp lan ts  

The o v e r a l l  success r a t e  i n  
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U 023 MEDIATED TRANSFER AND EXPRESSION OF GENES I N  MYJ!XE HFl"DFOIE2T.C 
CELLS, A r thu r  W. Nienhuis, David Mine, Stefan Karlsson, Cpthia au7bar, 

peter Wong, Siu-Wah Qlung and Timothy Ezmder, Clinical Hematology Euanch, National 
H e a r t ,  Img and B l d  Institute, Beth- MD 20892. 
Retruviral vectors provide an efficient means to introduoe genes into hemtopietic 
stem and progenitor cells. W e  have developed prulucer clones that generate hi@ 
titres of retruviral pvticles contain- the hman beta globin gene. F i f t y  to 
100% of 11yx1se primative &tipotential progenitors (W-S) are inf-, depm3ng 
on the wnditions of bore marrow culture. H e m t o p i e t i c  grawth factnrs such as IIr 
3 and 1 b 1  m y  enhance infection frequency. mmm globin gene expression has been 
doannenlxd i n  nearly 90% (31 of 35) spleen foci derived fran CFU-S containing an 
integrated proviral , g- althaqh the level of expression is only 1-5% of that of 
the mouse beta globln gene. Ckula t ing  red cells containing human beta chains are 
present in long-tenn recipient animals between 3 and 8 weeJcs post-transplantation ht 
disappear thereafter. under the conditions of infection used to date, gene 
transfer into repopulating stem cells is mch less efficient than into CFU-S. 

In a second series of experiments ret?xwiral vectors containing the mouse I G 3  
coding sequences have ken used to intnxh~ce and express that gene in  hematopietic 
stem and progenitor cells. A inyeloproliferative process results in  wh ich  mice have 
m r M y  elevated WBC, bone n?anxw hyperplasia, and organ enlargenr?nt due to  
Inyeloid cell infiltration. mis proliferative process al?lrprs t o  ccar by an 
autocrine med.lanisn and has been ohserved i n  semndary recipients of bone marrow 
f m  animals exhibiting the syndrcane. 'Ihese expriments provide an animal model 
for chronic myelccytic leukemia and can be used, for -le, to study evolution to 
acute leukemia. 
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Hemato oietic Growth Factors; Interferons, 
InterleuLns, Cytotoxic Lymphokines and Monokines 

u 100 TUnOR CELL LINES RESISTRNT TO CHEMOTHERRPEUTIC DRUGS RRE EFFICIENTLY 
KILLED BY LRK CELLS RNO RCTIURTEO MONOCYTES, P . R I I a ~ J e n a , f i , O ' I n c a l c i  
G.Oania and R.Nantouani "Nar io  N e g r i " I n s t i t u t e ,  N i la r io ,  ITRLY, 

Ue have s t u d i e d  the  i n  v i t r o  s u s c e p t i b i l i t y  t o  t h e  ce l l -med ia ted  c y t o t o x i c i t y  
o f  human c e l  I I ines : the  co lon  carcinoma LOVO, t h e  breas t  carcinama nCF7 and 
t h e  t rans formed i n t e s t i n a l  1-907 and t h e i r  v a r i a n t s  (Louo/Dx, I-407/Dx and 
tlCF7a) r e a l s t a n t  to Ooxorub lc in  and a l s o  t o  UP16, U i n c r i s t i n e  and n-ANSR. LRK 
c e l  I s  and ac t  l va ted  inonocytes expressed c y t o t o x i c i t y  l e v e l s  on mul t  i d r u g  
r e s i s t a n t  tumor c s l l s  comparable t o  those o f  t h e  pa ren ta l  c e l l s .  Noreover a 
murine re t i co losa rcoma o f  t h e  ovary  (NS)  and i t s  C is -p la t i num and a Cyclo- 
fosfamide r e s i s t a n t  v a r i a n t s  were s t u d i e d  because these t y p e s  o f  r e s i s t a n c e  
have d i f f e r e n t  c h a r a c t e r i s t i c s  as compared t o  t h e  p l e i o t r o p i c  r e s i s t a n c e .  R l s o  
I n  t h i s  case LRK c e l l s  e f f i c i e n t l y  k i l l e d  b o t h  d r u g - r e s i s t a n t  and 
d rug -sens i t i ve  l i n e s ,  These f i n d i n g s  p r o v i d e  a r a t i o n a l  f o r  immunological 
approaches designed t o  e l  i rn inate d rug  r e s i s t a n t  tumors, indipendent l y  o f  the  
r e s i s t a n c e  mechanism, 

U 101 

Merrill, Jerry Bash and Marc K. Wallack. Mount Sinai Medical Center, Miami Beach, FL 33140. 

needed. 
immuno-modulatory effects. By combining Cy with low-dose interluekin-2 (IL-2) therapy we my 
potentiate a synergistic antitumor effect and avoid the toxic side effects associated with 
high-dose IL-2 therapy. 
C-C36 cultured colon adenocarcinomas were injected intrasplenically into syngeneic BALBIc 

mice in order to produce experimental hepatic metastases. Mice were assigned to four groups: 
Cy treatment, IL-2 treatment, combined treatment and controls. Cy was administered ata dose 
of 5 mg/kg I .P .  on day 3 following tumor challenge. IL-2 (Hoffmann-La Roche) was adminis- 
tered at a dose of 25,000 units I.P., BID, on days 9, 10 and 11 following challenge. Mice 
were sacrificed 4 weeks following tumor challenge and total liver weight was used as a mea- 
sure of hepatic tumor burden. 

2.03 
1.59 
treatment. The combined treatment group showed signifiant tumor burden reduction when com- 
pared to the other groups: 
0.098 vs Cy treatment alone. We are presently performing survival studies to confirm these 
results and in vitro immune function assays to illucidate possible immune mechanisns involved. 

IMMUNOTHERAPEUTIC EFFECTS OF INTERLEUKIN-2 AND CYCLOPHOSPHAMIDE ON PROGRESSION OF 
MURINE HEPATIC METASTASES, Yoav Barnavon, Hiroyuki Iwaki, Evelyn Darnell, Jane 

Effective adjuvant treatment for colon cancer patients with hepatic metastases is sorely 
Cyclophosphamide (Cy) therapy can result in both direct antitumor and indirect 

We therefore tested this hypothesis in a murine model. 

The average liver weight and SEM were calculated for each group: 0.36 for controls 
0.21 for IL-2 treatment, 1.212 0.08 for Cy treatment and 1.08 2 0.03 for combined 

p = 0.031 vs controls, p = 0.026 vs IL-2 treatment alcn?, p = 

u 102 INTERLEUKIN-1 AND -2 EFFECTS ON HYPOTHALAMIC CORTICOTROPIN RELEASING HORMONE (CKH) 
SECRETION, Renato Bernardini, Samuel J. Listwakx, Aldo E. Calogero, Philip W. Gold* 

During an inflammatory response, the hypothalamic-pituitary-adrenal (HPA) axis is activa- 
iand George P. Chrousos, DEB/NICHD and *BPB/NIMH, Bethesda, MD 20892. 

ted, probably as a result of hypothalamic CRH and/or other ACTH secretagogue action. Inter- 
leukin-1 (IL-1) and possibly IL-2 may be among the products of the immune system that activa- 
te the HPA axis during an immune reaction. We have shown that IL-1 and IL-2 stimulate secre- 
tion of immunoreactive CRH by rat hypothalami in organ culture in a dose-dependent fashion. 

In this study we examined the role of arachidonic acid metabolites (AAM) on IL-1 and ILL-2 
stimulated CRH secretion. Explanted rat hypothalami were exposed to lO-'M IL-1 or IL-2 alone 
or in presence of inhibitors of AAM biosynthesis. Indomethacin (INDO), nordihydroguaiaretic 
acid (NDGA) or eicosatetraynoic acid (ETYA), which respectively block cyclooxygenase, 5-li- 
poxygenase, or both enzymes, were employed. In another experiment prostaglandins (PG)E2 or 
F23, thromboxane (TX) B2, the TXA2 receptor agonist U-49,661 or leukotriene D4 (LTD4) were 
tested for possible CRH secretagogue activity. Concentrations examined ranged frov. 
to 10-5M. Both INDO (1 uM) and ETYA (10 uM), but not NDGA (up to 100 uM), prevented IL-1-in- 
duced CRH increase (p<0.05). None of these enzyme inhibitors employed affected IL-2-induced 
CRH increase. Cyclooxygenase metabolites PGFz* and TXBz, as well as the TXA2 receptor agoni- 
st U-49,661, stimulated hypothalamic CRH secretion (p t0.05). We conclude that IL-1, but not 
IL-2, induces hypothalamic CRH secretion mediated by cyclooxygenase metabolites. 

The mechanism of the response to IL-1 is thus similar t o  that shown for the fever respon- 
se to this cytokine. 

lO-l5 
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u 103 RECOMBINANT CYTOKINES ENHANCE THERAPEUTIC ACTIVITY IN COMBINATION CHEHOIMUNOTHERAPY 
OF METASTATIC DISEASE, Paul L. Black, D.L. Longo, M.P. CaStelli, B.F. LenZ, and 

J.E. Talmadge, Preclin. Eval. Lab., PRI and BRMP, NCI-Frederick Cancer Research Facility, 
Frederick, MD 21701 and Smith Kline & French Labs, King of Prussia, PA 19406. 
rM GM-CSF, rH G-CSF, rH IL-la, rM IFN-g, and rH IL-2 all accelerated recovery of bone mar- 
row stem cell function when administered after the chemotherapeutic agent cyclophosphamide 
(CY). rM GM-CSF, rH G-CSF, and especially rH IL-la also protected bone marrow from subse- 
quently administered CY. However, the sequence and timing of administration of the biolo- 
gical response modifiers (BRMs) relative to the CY were critical, or else increased myelo- 
depression resulted. The identification of the optimal therapeutic protocol for combina- 
tion chemoimmunotherapy of experimental pulmonary metastases was similarly complex. The 
combination of a single administration of CY and chronic rH IL-2 (i.p., qd, beginning 48 hr 
after CY) proved effective in treating animals even with heavy tumor burdens (CY was not 
administered until 2 wk after i.v. inoculation of tumor cells). In similar circumstances, 
rH IL-la and rH G-CSF also had additional therapeutic activity compared with either CY or 
BRM alone. A combination protocol involving administration of rH IL-1 at 20 hr before CY 
and chronic administration (beginning 48 hr after CY) of rM IFN-g or rH IL-la after CY also 
had good therapeutic activity. Therapeutic activity in chemoimmunotherapy studies corre- 
lated with rapid restoration of stem cell function (CFU-C frequency and number) after CY, 
but not with immunomodulatory activity. 
ter therapeutic efficacy compared with chemotherapy or BRM therapy alone. 
Research supported by DHHS contract No. N01-23910 with Program Resources, Inc. 

Combination chemoimmunotherapy thus provides grea- 

U 104 I N  VIVO EFFECTS OF RECOMBINANT INTERLEUKIN-2 ON ANTI-TUMOR AND ANTI-VIRAL NATURAL 
IMMUNITY I N  INDUCED OR NATURAL IMMLJNODEFICIENCY STATES, L. D. Butler, C. P.  Browne, 
N .  K. Layman, P.  Riedl and J. Tang, Lilly Research Labs., Indianapolis, IN 46285. 

We have examined the ability of in viva treatment of mice with recombinant Interleukin-2 
(rIL2) to affect natural immunity measured against tumor (Yac-1) o r  virally infected (Herpes 
simplex type 1 )  target cells in natural OK induced immunodeficiency states. The rIL2 effect 
is dose and time dependent and is strain related. The latter parameter correlating with the 
pretreatment natural immunity level of the strain. 
increase in asialo-GM-1 positive spleen cells as well as IL2 receptor positive cells in most 
of  the conditions examined. 
deficiency) mutation, similar increases in anti-tumor and anti-viral immunity were noted even 
in the absence of reported T cell receptor rearrangements. 
causes increases in asialo-GM-1 and Thy-1 positive cells but no increases in LYt-2 or L3T4 
positive cells. 
conditions. In viva rIL2 administration is differentially effective in enhancing natural 
immunity in various induced immunodeficiency states (immunotherapeutic antibodies, irradia- 
tion, immunosuppressive drugs or cytoreductive drugs). Notably, in these induced immuno- 
deficiency states, although natural immunity is commonly enhanced, the number of spleen ce.Lls 
recovered is often only marginally affected. Thus, as expected, a limiting aspect in this 
use of rIL2 is the number of potentially responsive cells present in the immunodeficiency 
condition. In addition, correlations between the rIL2 effect, several of the immuno- 
deficiency conditions and vascular leak syndrome are discussed. 

rIL2 therapy results in a noticeable 

Notably, in mice bearing the & (severe combined immuno- 

In this strain, rIL2 therapy 

The changes in IL2 receptor expression were not as obvious as in other 

IJ 105 THERAPEUTIC ACTIVITY OF RECOMBINANT HUMAN IL-i (RH IL-U IN COMBINATION CHEMO- 
IMMUNOTHERAPY OF METASTATIC DISEASE, M. Paola Castelli, Paul L. Black, Barbara F. 

Lenz, and James E. Talmadge, Preclin. Eval. Lab., PRI, NCI-Frederick Cancer Research 
Facility, Frederick, MD 21701 and Smith Kline & French Labs, King of Prussia, PA 19406. 
rH IL-1 has myeloprotective and reconstitutive properties when administered before or after 
exposure to lethal irradiation or alkylating agents. These activities correlate with an 
increase in the frequency and total number of colony forming units-culture (CFU-C) as well 
as cellularity in the bone marrow and peripheral blood. 
shown minimal therapeutic activity in the treatment of metastatic disease, but it has addi- 
tive therapeutic activity when administered chronically in combination with cyclophospha- 
mide (CY). However, the protocol (dose, sequence, and timing) of rH IL-1 and CY adminis- 
tration are critical to this therapeutic activity. The combination of rH IL-1 given 20 hr 
before a single injection of CY and rH IL-1 administered chronically (ad) beginning 48 hr 
after CY significantly prolongs survival in mice bearing B16 melanoma experimental metas- 
tases. The mechanism of this increased therapeutic activity was investigated by comparing 
therapeutic activity with hematopoietic and effector cell functions in several anatomical 
sites. Therapeutic activity correlates with increased stem cell functions (CFU-C frequency 
and number), but not with natural killer, cytolytic T lymphocyte, or macrophage tumorista- 
tic activities at any site. In treatment of metastatic disease, rH IL-1 appears t o  have 
its greatest therapeutic activity as a myeloprotective/restorative agent in combined cherno- 
immunotherapy. 
Research supported by DHHS contract No. N01-23910 with Program Resources, Inc. 

rH IL-1 as a single agent has 
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u 106 CYTOTOXIC PROTEINS OF NATURAL KILLERS, 0.Yu. Chertov, A.L. Krasnoselsky 
Shemyakin I n s t i t u t e  of Bioorganic Chemistry, USSR Academy of Sciences,  117871 M ~ ~ -  
cow, USSR; L.P. Saschenko, N.V.  Gnuchev, E.M. Lukanidin, I n s t i t u t e  of Molecular 
biology, USSR Academy of Sciences, 117334 Moscow, USSR. 

We found t h a t  the  cytotoxic  f a c t o r  secreated by natural  k i l l e r s  upon the contac t  with t a r s e t  
c e l l s  cons is t s  mainly of the  67 K protein.  This protein resembles the  poreforming protein 
of cy to toxic  T-lymphocytes - perfor in  in  i t s  a b i l i t y  t o  lyse t a r g e t  c e l l s  i n  the Ca++-depcn- 
dent manner. 
We pur i f ied  perfor in  of cy to toxic  T-lymphocytes and the poreforming protein of NK c e l l s  and 
determined t h e i r  N-terminal sequences, which appeared to  be d i f f e r e n t .  
We a l s o  found t h a t  cy to toxic i ty  of N K  c e l l s  i s  determined not only by the Catt-dependent 
poreforming protein but  a l s o  by o ther  Ca++-dependent proteins .  

U 107 INTERACTIVE EFFECTS OF IFNaA/D AND IL2 ON IN VITRO AND IN VIVO LAK ACTIVITY, 
N. Chikkala, I. Lewis, J. Ulchaker, J. Stanley, R. Tubbs, and J. Finke, Cleveland Clinic 
Foundation, Cleveland, OH 44106. 

Previously we showed that the combination of IL2 (Cetus) and IFNaA/D (Hoffman-LaRoche) was more 
effective than either cytokine alone in inhibiting t h e  lung metastases in mice bearing 816-BL6 mel- 
anoma. In an attempt to  understand the immune mechanism by which the combination inhibited lung 
metastases, w e  assessed the effects of IL2 and IFNaA/D on LAK activity in vitro and in vivo. In vitro 
studies with splenocytes showed that IFNaA/D had a synergistic effect on IL2 augmented LAK activlty 
against YAC-1 targets but had no significant effect on IL2 augmented LAK activity against B16-BL6 
targets a t  most of the IFNaA/D doses tested. A t  the highest tested dose (10,000 U/ml), IFNaA/D inhi- 
bited the generation of LAK activity. Additional studies showed that IFNa A/D dld not influence the 
frequency of LAK precursors under limiting dilution conditions. Treatment of B6 mice with the com- 
bination induced an increase in the lytic activity of splenocytes over that observed with either 
cytokine alone. Treatment of mice with these cytokines had minimal effects on LAK precursor fre- 
quency in the spleen. Even though IL2, IFNaA/D and the combination augmented kill against YAC-1 in 
the lungs, none of these treatments induced significant kill against B16-BL6. Limiting dilution studies 
with lung cells revealed that treatment with IL2 caused a significant increase in the frequency of 
cytotoxic cells against YAC-1 and B16-BL6 over that observed in control mice. Moreover, when Injec- 
ted with IL2, IFNaA/D did not inhibit the IL2 induced increase in LAK cells precursors directed against 
YAC-1 or B16-BL6. However, the frequency of LAK cells tha) infiltrate in response t o  cytokine treat- 
ment is relatively low when compared t o  the number of Thy1 infiltrating cells. It appears that many 
of these cells do not proliferate in vitro in response to  IL2. 

U 108 HUMAN rIL-3 PROMOTES THE GROWTH OF HUMAN BASOPHILS, Barbara Fagg*, K .  Hi ra i ,  
K.  Nakajima and B. Stadler ,  *Biotechnology, SANDOZ LTD. ,  CH-4002 Basle, and 
Clinical  Immunology, University of Berne, CH-3010 Berne, Switzerland 

Human basophi l - l ike c e l l  promoting a c t i v i t y  (BaPA) has been p a r t i a l l y  purif ied from human 
lect in-s t imulated spleen c e l l  conditioned medium (Hirai  e t  a l ,  1988). I t  s t imulates  human 
basophil development from bone marrow c e l l s  as  d e t e r m i n e d m o r p h o l o g i c a l  c r i t e r i a  and 
increase i n  c e l l  associated histamine content. The e f f e c t  could not be reproduced by other  
lymphokines (IL-1, yINF, IL-2, G-CSF, GM-CSF) present i n  spleen c e l l  conditioned medium. 
In the  murine system, IL-3 and GM-CSF a r e  dis t inguished by t h e  unique a b i l i t y  of IL-3 t o  
s t imulate  the growth of basophils or  
i s  i n  f a c t  hIL-3 by (1)  examining the  e f f e c t  of rhIL-3 on human basophil production. The 
BaPA could be e n t i r e l y  reproduced by rhIL-3. ( 2 )  pur i f ied BaPA was t i t r a t e d  in the CML 
assay alone and i n  t h e  presence of neutral iz ing ant ibodies  f o r  hGM-CSF and hIL-3. BaPA 
stimulated CML pro l i fe ra t ion  t o  an equivalent level  t o  IL-3, t h i s  a c t i v i t y  was not neu- 
t r a l i z e d  by antibody t o  GM-CSF b u t  was eliminated by anti-IL-3. Taken together  t h e  r e s u l t s  
ind ica te  t h a t  hIL-3 i n  addi t ion t o  i t s  other  haemopoietic a c t i v i t i e s  a l s o  has basophil 
growth promoting a c t i v i t y .  

"mast" c e l l s .  We therefore  asked whether human BaPA 
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u 109 SUBACUTE TOXICITY OF HUMAN RECOMBINANT INTERLEUKIN-2 IN CYNOMOLGUS MONKEYS, 
T.J. Hayes, Department of Toxicology 
and Patholcgy, Hoffmann-La Roche Inc., Nutley, N J  and Drug Safe ty  Department, 
Roche P r o d u c t s  Ltd., Welwyn Garden  C i ty ,  UK. 

Dose-related tox ic i ty  h a s  been l imiting with some t r e a t m e n t  r eg imens  w i t h  human 
recombinant interleukin-2 (rIL-2) in humans. Reports on the toxicologic assessment of 
r I L - 2  i n  animals are l i m i t e d  t o  f ind ings  in rodents. I n  t h i s  s tudy  groups  of f o u r  
monkeys each w e r e  treated by bolus N in jed ions  once a day for t w o  w e e k s  w i t h  doses of 0 
(vehicle cont ro l ) ,  0.7, 2, and 7 million u n i t s  (BRMP) of rIL-2/kg/day. Coughing and 
dypsnea occurred in high-dose monkeys. Moribundity and/or m o r t a l i t y  occurred in three of 
four high-dose monkeys a€ter one w e e k  of treatment. Dose-related anemia, lymphocytosis, 
eosinophilia, thrombocytope?ia, and increased ESR w e r e  observed. Values f o r  s e r u m  BUN, 
creatinine, bilirubin and tnglycer ides  w e r e  increased; s e r u m  va lues  f o r  total pro te in ,  
albumin, and d i u m  w e r e  decreased. Dose-related necropsy observations included p l eu ra l  
effusions,  ascites, and increased spleen, lung, and kidney weights. The d o s e s  and  
duration of treatment in this study w e r e  greater than  those  used in clinical tr ials and 
were chosen t o  allow characterization of toxicity.  The f ind ings  i n  cynomolgus monkeys 
are remarkably similar t o  those reported fo r  rIL-2 toxicity in man and demonstrate t h a t  
data of predictive toxicologic relevance t o  humans can be gained by t e s t i n g  a human 
recombinant  c y t o k i n e  i n  a l a b o r a t o r y  animal.  

T.D. Anderson, R J .  Tudor, and B. Rushton. 

U 110 ANTI-TUMOR A N D  HEClATOPOIETIC EFFECTS OF RECOMBINANT INTERLEUKIN-1-ALPHA ( I L - 1 1  
IN NORMAL A N D  TUMOR BEARING MICE. Candace S .  Johnson, Linda C .  Stork,  Paul G .  

Braunschweiger and  Philip Furmanski, AMC Cancer Research Center, Denver, C O ,  80214, and 
Children's Hospital, Denver, C O ,  80218. 
IL-1, a macrophage derived product, i s  a multifunctional cytokine t h a t  broadly potentiates 
hematopoiesis and induces the synthesis of hematopoietic colony stimulatory factors (CSFI  i n  
vi tro and in vivo. To determine the potential for  use of IL-1 i n  enhancing chemotherapeutic 
efficacy, normal mice and mice bearing the RIF-1 tumor (14  days a f t e r  tumor implant) were 
treated with a single injection of 0.5pg o f  recombinant human IL-1 alpha (Hoffmann-LaRoche). 
By 6 hrs a f t e r  treatment, IL-1 alone caused marked hemorrhagic necrosis of the RIF tumor 
in vivo and significantly reduced tumor blood flow. Clonogenic tumor cell  viabil i ty and  
proliferation were also significantly reduced in IL-1 treated animals a t  24 and 48 hrs post 
treatment. A t  48 hrs, IL-1 significantly increased macrophage (CFUX:), granulocyte ( C F U - G )  
and  macrophage-granulocyte (CFU-GM) progenitor cell  compartments in both  normal and tumor- 
bearing mice. The numbers of immature erythroid progenitor ce l l s  (BFU-E) were significantly 
stimulated by I L - 1 ,  whereas mature erythroid progenitors ( C F U - E )  were significantly suppres- 
sed. I n  normal animals, IL-1 hastened myeloid recovery following cyclophosphamide ( C P )  
treatment. I n  RIF-1 tumor bearing mice, IL-1 alone had no e f fec t ,  b u t  when IL-1 was given 
together with CP (150mg/kg), tumor regrowth delay was significantly increased over t h a t  
observed with CP alone. These results demonstrate t h a t  IL-1 has profound hematopoietic and 
anti-tumor effects which could be uti l ized to enhance the therapeutic efficacy of cytotoxic 
drugs. Supported by NIH grant CA33188 and a g i f t  t o  AMC from Richard L.  Robinson. 

U 111 IL-2 AND LYMPHOKINE ACTIVATED KILLER CELLS (IL2/LAK) IN SOLID TUMORS. 
L.M. Jost, J. Gmur, 0. Oelz, C. Sauter, P. Groscurth and R.A. Stahel. Division of Oncolop 

and Department of Medicine, University Hospital, CH-8091 Zurich, and Institute of Anatomy, University 
of Zurich, CH-8057 Zurich, Switzerland. 
The tolerance of an IL-2 analog (r-met Hu I L 2  [ala-125], Ortho Pharmaceutical) and effectiveness of IL- 
2/LAK was examined in 12 patients (pts) with metastatic solid tumor (6 hypernephroma, 3 melanoma, 3 
extragonadal germ cell tumors refractory to chemotherapy). IL-2 was administered as bolus at 30000 
U/kg q8 hrs on days 1-5 and days 12-20. Leukapheresis was done days 8-12, lymphocytes were activated in 
vitro for 3 to 4 days and reinfused on days 12, 13 and 15. One pt was retreated upon relapse. The pts re- 
ceived 100% of planned IL-2 on days 1-5 and 75% (ran e 21-100%) on days 12-20. The mean number of 
reinfused cells was 7.2 xl0lo (5.0-9.5 ~ 1 0 ' ~ ) .  All pts had fever and malaise. Mean weight gain was 10% (6- 
15%). One pt developped a gram-negative sepsis due to a contaminated commercially supplied medium 
and required intubation. Eight pts required pressors because of hypotension and low urinary output. 
Grade Ill/IV toxicity was noted during the following number of courses (numbers in arenthesis 
attributed to gram negative sepsis): hematologic: l / l( l) ,  GI 1/0, renal l(l)/O, skin 3/0, CkS l(l)/O, 
pulmonary 5/1(1). No toxic death occurred. Partial response (PR) was seen in 2/6 renal cell carcinoma, 
1/3 melanoma and 0/3 extragonadal germ cell tumors. Duration of PR was 1 ,3+  and 4+  months. Mixed 
response (MR) was seen in 2/6 hypernephroma and 1/3 melanoma. One pt with melanoma underwent 
biopsies of skin lesions during treatment. Infiltration with characteristically altered lymphocytes and 
patterns of tumor cell destruction similar to those of NK- and T-cell mediated lysis were documented by 
light and electron microscopy. Follow up studies will examine ways to administer IL-2/LAK with less 
toxicity thus allowing repeated courses of treatment to be given for responders. 
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u 112 REGULATION OF M-CSF, G-CSF, AND GM-CSF mRNA LEVELS AND PROTEIN SECRETION 
IN HUMAN MONOCYTES, Mei-Ting Lee, Martha B. Ladner. Cetus Corporation, Emeryville, 
CA. 94608, Ken Kaushansky, Univ. of Washington, Seattle, WA. 98195 

Macrophages and granulocytes are hematopoietic cells that have differentiated from bone marrow progenitor 
cells in response to specific colony stimulating factors. Recent studies have identified stimulated monocytes 
to be a source of the glycoproteins M-CSF, G-CSF, and GM-CSF. Monocytes also secrete the bioactive lipid 
prostaglandin E2, which often is a negative regulator of monocyte function. Thus the presence of a 
stimulating agent (lipopolysaccharide-LPS) and/or a naturally secreted inhibitor (prostaglandin E2-PGE-2), may 
have a significant effect on the production of CSFs. Using freshly isolated-LPS induced human blood 
monocytes, we investigated several parameters of M-CSF, G-CSF, and GM-CSF mRNA and protein production. 
The monocytes were cultured in polypropylene tubes (nonadherent) or adhered on plastic in 10% Human AB 
serum. Transcripts were identified by Northern analysis. Monocyte cultures that are not LPS stimulated 
produce low levels of CSF mRNA. Only G-CSF y d  GM-CSF mRNAs are detectable at 24h in nonadherent 
monocytes treated with 100 nglml LPS and 10' M indomethacin (an inhibitor of prostaglandin synthesis). 
Adherent monocytes. cultured under the same conditions, contain transcripts for G-CSF, GM-CSF, and M-CSF. 
If the monocytes are allowed to adhere for 24h in 10% HAB serum and then LPS treated for an additional 
24h, only high levels of M-CSF transcripts are detectable. The addition of indomethacin increases the amount 
of M-CSF message at 48h (only M-CSF measured). lndomethacin also increases the amount of secreted 
protein for all three CSFs, as shown by RIA, proliferation assay,and morphology of bone marrow colony cells. 
When incubated in the presence of PGE-2 and LPS, monocytes contain G-CSF mRNA but no GM-CSF or M- 
CSF mRNA. We postulate that depending upon the activation state of the monocyte or macrophage. different 
CSFs are produced which differentially regulate the recruitment of various hematopoietic progenitors. 

u 113 THE ROLE OF RECOMBINANT HUMAN I L - 3  I N  NORMAL HEMOPOIESIS 
A.F. Lopez*, P. DySOnA, M. E l l i o t t * ,  J. R U S S e l l A ,  L.B. TOA, S. Milton", J.R. 
Gamble*, yu-Chung Yang 5, G. Wong 5, S. Clarkes, C. Juttnern and M.A. Vadas* From 
the Divisions o f  *Human Immunology and A Haematology, The Ins t i t u te  o f  Medical 
and Veterinary Science, Frome Road, South Australia, and5Genetics Ins t i tu te ,  
Cambridge, MA. 

Recombinant human IL-3 ( r h  IL-3) was tested f o r  i t s  a b i l i t y  t o  stimulate the pro l i fe ra t ion  
and function o f  various types o f  human hemopoietic progenitor cel ls.  r h  IL-3 acted at  
ear ly stages i n  hemopoiesis stimulating mixed colonies and megakaryocytes, as well as day 
14 myeloid colonies containing granulocytes macrophages and eosinophils. However, myeloid 
ce l l s  at l a te r  stages o f  d i f fe ren t ia t ion  were substantially less responsive t o  r h  IL-3.  
Thus, rh  IL-3 stimulated re la t i ve l y  l o w  numbers o f  day 7 colonies, and had a very s m a l l  
e f fec t  on a population o f  enriched promyelocytes and myelocytes. The l o s s  o f  
responsiveness t o  IL-3 with di f ferent iat ion was most notable using mature cel ls.  I n  t h i s  
case rh  IL-3 stimulated the function o f  eosinophils and macrophages but not that  o f  
neutrophils. I n  addition the concentration of r h  I L - 3  necessary f o r  stimulation o f  mature 
c e l l  function was higher than that necessary f o r  day 14 colonies. Unlike rh  IL-3, r h  
GM-CSF was a strong stimulus for mature ce l l s  and less concentrations o f  r h  GM-CSF were 
necessary f o r  a f u l l  e f fec t  on mature ce l l s  compared t o  progenitor cel ls.  
These experiments show that rh  IL-3 i s  pr imari ly a stimulator o f  the early stages o f  
hemopoiesis i n  contrast t o  r h  GM-CSF. 

u 114 IDENTIFICATION AND CHARACTERIZATION OF NOVEL IFNI-INDUCED GENES. Andrew D .  L u s t e r ,  

York, NY 10021. Gamma-interferon (IFN7) i s  a po ten t  a c t i v a t o r  of t h e  c e l l u l a r  immune 
response.  To c h a r a c t e r i z e  t h e  molecular mechanism of t h e  IFNy-induced phenotype, two novel 
genes induced by IFN7 i n  human c e l l s  have been i s o l a t e d -  cDNA sequence a n a l y s i s  revealed 
t h a t  t h e s e  genes encode p rev ious ly  undescr ibed p r o t e i n s  of lOkd and 30kd ( r e f e r r e d  to as 
IP-10 and IP-30, r e s p e c t i v e l y ) .  The deduced amino a c i d  sequence of IP-10 r e v e a l s  t h a t  it 
i s  a member of a newly emerging family of cy tok ines  t h a t  i nc lude  a-granule p l a t e l e t  
p r o t e i n s  and p r o t e i n s  induced by t ransformation.  The IP-10 p r o t e i n  is  expressed du r ing  t h e  
development GE J. Zutanecxs $elaye+. c e l l u l a r  immune response by ke ra t inocy te s ,  e n d o t h e l i a l  
c e l l s  and i n f i l t r a t i n g  dermal mononuclear c e l l s .  Pronounced IP-10 expression is seen i n  
t h e  epidermis  and dermis i n  t h e  cutaneous l e s i o n s  of tube rcu lo id  l ep rosy  and p s o r i a s i s .  
IP-lo's homology t o  chemotact ic  and mitogenic p r o t e i n s  suggests  t h a t  it may p l a y  a r o l e  i n  
t h e  d i r e c t e d  mig ra t ion ,  a c t i v a t i o n  and p r o l i f e r a t i o n  of l o c a l  and blood-borne c e l l s  t h a t  
c h a r a c t e r i z e  an inflammatory response.  In a d d i t i o n ,  t h e  genomic o rgan iza t ion  of t he  IP-10 
gene has been determined and an  IFNy-inducible D N a s e  I hype r sens i t i ve  s i t e  has  been 
i d e n t i f i e d  250 bp upstream of t h e  RNA i n i t i a t i o n  s i t e  de f in ing  a p u n i t i v e  c i s - a c t i n g  DNA 
sequence. The IP-30 gene encodes a 30kd p r o t e i n  t h a t  i s  p resen t  and induc ib le  i n  c e l l s  of 
t h e  hematopoietic l i neage  and absent  but i nduc ib le  i n  non-hematopoietic c e l l s .  The IP-30 
pro te in  has  a processing-secretzon p a t t e r n  and an immunofluoresence p a t t e r n  t h a t  suggest  
t h a t  it is a lysosomal p ro te in .  This is of p a r t i c u l a r  i n t e r e s t  s ince  IFN7 i s  known t o  
induce i n  c e l l s  a r e s i s t a n c e  t o  many i n t r a c e l l u l a r  pathogens.  

Richard Weinshank, and J e f f r e y  V. Ravetch. Sloan-Ketter ing Cancer I n s t i t u t e ,  ~ e w  
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u 115 EARLY LYMPHOMYELOID STEM CELLS CIRCULATE IN HAIRY CELL LEUKEMIA: THEIR PROLIFE- 
RATIVE AND DIFFERENTIATIVE RESPONSE TO RECOMBINANT HEMATOPOIETIC GROWTH FACTORS. 
Rita Michalevicz*, Eli Sahar** and Michel Revel***. *Inst. of Hematology, 

Ichilov Hospital, Tel-Aviv 64239, **Biotechnology, Tel-Aviv University and ***Virology, 
Weizman Inst. Rehovot, Israel. 
Hematopoietic stem cells giving birth to lymphomyeloid-erythroid-mekagaryocytic (LGEM) 
colonies circulate in the peripheral blood of Hairy Cell Leukemia patients (1). These 
stem cells were isolated from HC, B and T cells using monoclonal antibodies and FACS. 
2 to 16% of the HC peripheral blood cells were positive for MylO antibodies found previou- 
sly useful for enrichment of multipotential progenitors in normal bone marrows but not 
normal peripheral blood. All LGEM, LGM and BFU-E grew in the My10 positive fraction with 
a 12 fold enrichment. The negative fraction yielded no colony growth. These stem cells 
grow in liquid cultures and require the presence of PHA-LCM. Tht: aim of this work con- 
sisted in defining whether any cloned hematopoietic growth factor acts on proliferation 
and/or differentiation of LGEM colonies. Interleukin 3, granulocyte macrophage colony 
stimulating factor (rIL3 and rGM) promote growth of GM and BFU-E colonies but do not 
support formation of early LGEM colonies in weekly liquid cultures. Synergistic combina- 
tions using IL3 and IL1 or IL3 and IL6 (rIFN beta 2) resulted in increased numbers of LGEM. 
Results of cultures with MylO liquid cultures including factbr combinations will be pre- 
sented using a model of early stem cells with multipotential differentiative capacity and 
self-renewal ability. (1) Michalevicz R and Revel M: Proc.Natl.Acad.Sci.USA 84:2307,1987. 
rIL3 and GM-CSF are a gift from Sandoz Ltd. Rasel. 

U 116 

du Pont de Nemours, Glenolden, PA 19036. 
We have examined the ability of multiple injections of rIL-1B to inhibit the growth of 
El6 melanoma in syngeneic female C57BL/6 mice. 
daily intratumorally into intradermal tumors for 3 to 7 days, a dose dependent inhibition 
of tumor growth was observed ranging from 36% to 93%. Other routes of injection of rIL-1 
(i.m., i.d., i.p.) also inhibited tumor growth but to a lesser degree (27% to 50%). 
Inhibition of tumor growth was rapid, occurring within 3 days, suggesting that inhibition 
was probably not due to classical cellular or humoral immune responses. Furthermore 
histology of regressing tumors showed an influx of PW’s into necrotic areas of the 
tumors with little or no influx of mononuclear lymphoid cells. This influx of PMN’s into 
regressing tumors was further documented by the quantitation of myeloperoxidase activity. 
Ten fold increase of myeloperoxidase was observed in regressing tumors as compared to 
sham-treated tumors. 
&which may be augmented by IL-1. 

INHI€KTION OF El6 MELANOMA IN YIYO BY rEu-IL 1-TEE ROLE OF PMNS-. 
Neville, Kathleen Y. Peasella and James J. Buang. Medical Products Dept., E. I. 

Mary E. 

When 0.5-1.0 mg/kg of rIL-1 was injected 

These results suggest that PW’s may have tumoricidical activity 

U 117 

Several studies have identified the pr&tion of ectopic h o r n s  by various cancers. b e  of the 
best rrodels of growth factor synthesis by t m r s  has been the MT-7 human breast cancer cell line. 
We have identified imnn-ureactive thymosin alpha one ( T A l )  in  wpematants of MT-7 cells in  
w l t m .  To test the growth W l a t i n g  effects  of t h w s i n  alpha one and the parent canpand 
thymosin fraction five (TF5) two assays were per fomd,  an arcbrage dependent cloning (Acc) a d  a 
t r i t i a ted  thymidine incorporation assay. The t h w s i n s  were treated i n  a dose depwdent m r ,  
with and withxt the honow beta es t radiol ,  vhich is a la70wn stinulator of the W - 7  cells. 

The resul ts  indicated that TAI (1 x 
r u k r  of Acc by approximately 3@0% frun W - 7  cells treated with estradiol alone. The 
incorporation of  t r i t i a ted  thymidim? by TAI  
frcm cells treated with estradiol a l m .  TF5, i n  &ination with estradiol was inhibitory a t  a l l  
concentrations tested i n  the Aa) assays (inhibition varied from 56 t o  46%). Only one m t r a t i o n  
of TF5 (6 x 
proliferation assay. Thymosin fraction five w i t h  estradiol was inhibitory (88 t o  69%) i n  the 
proliferation assay *hen mipared t o  cells treated with estradiol alone. Scaming electron 
micrographs indicate increased density of surface microville formation over that of thymosin alphil 
one treated cells ( 5  day exposure). 
thymosin al- one have b e m  activated. 
stirrulate (TAX) and inhibit (TF5) proliferation of the MT-7 breast cancer cells i n  culture. 

MXXlATIaJ W KF-7 rmS I N  aLTLFtE BY THMXINS, Karen K. Oates, Gail Ginsburg frd 
Marcia minty, &or* Mason lhivers i ty ,  Fairfax, VA 22030. 

m ~ / m l )  with estradiol (1 x M) increases the 

with estradiol treated cells increased 193% 

irg/ml) i n  c d i n a t i o n  with estradiol had a marginal stirmlatory response i n  the 

Tnis confirms ljur h e r v a t i o n  t4kt the e l l s  treated with 
These resul ts  imply that thymic b m n e s  may be used to  
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u118 EFFECTS OF rGM-CSF ON HUMAN GRANULOCYTE (PMN) ADHERENCE AND CHEMOTAXIS 
Reto O b r i s t ,  R e g i n e  Landmann a n d  P a u l  Obrecht ,  D i v .  of  O n c o l o g y ,  

D e p t .  o f  I n t e r n a l  M e d i c i n e  of the  U n i v e r s i t y ,  CH-4031 B a s e l ,  S w i t z e r l a n d .  
I n  a n  u n d e r - a g a r o s e  a s s a y  r e c o m b i n a n t  GM-CSF has b e e n  shown t o  i n h i b i t  migra- 
t i o n  of human PMN. T h i s  may be d u e  t o  c h a n g e s  i n  g r a n u l o c y t e  a d h e r e n c e .  W e  
t e s t e d  human PMN a f t e r  i n  v i t r o  e x p o s u r e  t o  r e c o m b i n a n t  GM-CSF s y n t h e s i z e d  
b y  C h i n e s e  h a m s t e r  o v a r y  ce l l s  f o r  a d h e r e n c e ,  a b s o l u t e  a n d  r e l a t i v e  m i g r a t i n g  
c e l l  n u m b e r s  i n  a modified Boyden c h a m b e r  s y s t e m .  A 1 0 '  i n c u b a t i o n  d o e s  n o t  
e n h a n c e  a d h e r i n g  PMN n u m b e r s ,  whereas af ter  a 3 0 '  p r e i n c u b a t i o n  t h e  number  
of a d h e r i n g  c e l l s  increased from 521+/ -10 .2  i n  medium t o  7 4 4 + / - 8 . 3  a t  lOpg /ml  
CSF per  h igh  p o w e r  f i e l d  ( h p f ) .  Random m i g r a t i o n  i n c r e a s e s  from 3 2 + / - 1 . 9  i n  
medium t o  1 4 8 + / - 8 . 9  per h p f  a t  1 0 p g / m l  CSF. I n  c o n t r a s t ,  d i r e c t e d  chemotactic 
m i g r a t i o n  t o  5% e n d o t o x i n  ac t iva ted  human s e r u m  (AHS) a n d  10-8M fMLP i s  i n -  
h i b i t e d  i n  a dose d e p e n d e n t  f a s h i o n ,  d e c r e a s i n g  from 5 2 9 + / - 1 0 . 9  i n  medium t o  
486+/ -11 .0  per h p f  i n  1 0 p g / m l  CSF a g a i n s t  AHS a n d  f r o m  3 4 2 + / - 9 . 9  t o  2 3 7 + / - 8 . 9  
a g a i n s t  fMLP. S i m i l a r  t r e n d s ,  b u t  less p r o n o u n c e d  a r e  f o u n d  a f t e r  a 3 0 '  CSF 
p r e i n c u b a t i o n .  R e l a t i v e  m i g r a t i o n  c o r r e c t i n g  fo r  c h a n g i n g  c e l l  n u m b e r s  re- 
veals the  d e c r e a s e  i n  fMLP-induced m i g r a t i o n  t o  be r e a l ,  whereas t h e  d e c r e a s e  
w i t h  AHS i s  d u e  t o  c h a n g i n g  a d h e r e n t  c e l l  n u m b e r s .  The  r e l a t ive  decrease is  
n o t  dose d e p e n d e n t  i n  t h e  r a n g e  of 1 t o  1 0 0 0  pg/ml.  I n  c o n c l u s i o n  rGM-CSF 
i n d u c e s  PMN a d h e r e n c e  a n d  i n h i b i t s  fMLP - b u t  n o t  AHS - s t i m u l a t e d  m i g r a t i o n .  

U 119 M-CSF AUGMENTS MURINE MACROPHAGE ANTIBODY-DEPENDENT KILLING (ADCC) OF 
TUMOR CELLS INDUCED BY INDIVIDUAL LYMPl IOKINES, Potor Ralph. and Ilona Nakoinz. 
Cetus Corporalion, Emeryville, California 94608. 

Macrophago colony-stiniulating factor (M-CSF) was invostigated as a stiniulalor of ADCC to the 
inurine R t  . t  Ihymorna target murine periloneal extrdnle macrophages which were elicited by 
proteose peptone. Both an '4UdR-releaso and a viable cell count assay wero used. The latter 
assay avoids radiation damage, and the late of the largols can be delormined over a long poriod. 
Prctrealinenl of macrophages in cullure with lymphokine (LK) Irorn Concariavalin A-induced mouse 
spleen cells or liuman blood mononuclear cells modoraloly stiniulnlod ADCC. Preincubation of 
macrophages with conventional or recombinant human M-CSF or iniiiiunoallinity-purifiod mouse M-CSF 
alone had litlle elfect. However. M-CSF greatly enhancod ADCC to 1110 tumor targol when used as a 
costimulant with LK. IFNy, IFNa. IFND or IL-2. Incubation of nincropliagos with LK plus M-CSF lor 
two days generated the highest level of ADCC, with a plnloau al 1000 U/III~ M-CSF. At t U/ml IFNy 
or IL-2, or 5 Ulml lFNa or IFNO, M-CSF boostcd ADCC aclivily to that using 10-fold of the LK 
alone. IL1, IL4 and TNF had lillle or no slimulating aclivily lor ADCC alone or with M-CSF, and 
tho other hemopoietic growth factors IL3 and GM~CSF did not proiriolo Iliis ellector funclion alone 
or with IFNy. We previously showed that M-CSF boostod macrophago anlibody-independent killing of 
TU-5 sarcoma targels with or witlioul LK (Cell. Inimuriol. 105:270, 1907). These studies thus show 
that M~CSF is a positive regulator 01 both macrophage norispocific tumor lysis and ADCC. 

u 120 TIME LAPSE VIDEO MICROSCOPY OF rHuIFN-q I N  INDUCED CYTOLYSIS I N  ZQLWKXlS 
CARCINCMA TISSUh CULTURES 
Wm. J. Richtsmeier ,  M.D., PLD., Johns Hopkins Universi ty ,  @alto., MD 

We have observed tne  c y t o l y t i c  ettect of rHu1FN-y i n  S e n s i t i v e  squarnous cell 
c a r c i n a m  (SCC) tissue cu l tu re s .  Three t o  four nours a f t e r  t reatment  w i t h  rHuIFN-y, 
t h i s  e f f e c t  begins  a b r u p t l y  i n  a f e w  c e l l s  which previously appeared morpnologically 
similar t o  surrounding cells. Aftected c e l l s  demonstrate mul t ip l e ,  r a p i d ,  snort, 
p s e u d o p d i a l  ex tens ions  i n  a random pulsion-type appearance w n i c n  spreads over t h e  
e n t i r e  su r face  of t h e  cell as i t  "rounds-up". T h i s  e f f e c t  increases in tne p p u l a t i o n  
over t h e  next  twlve nours. For afrocted cells it  con t inues  tor v a r i a b l e  per iod 
usua l ly  l a s t i n g  s e v e r a l  h o u r s  w f o r e  cells cease moving and d ie  either by fraqmentiny 
i n t o  a m 1 1  v e s i c l e s  or decompressing i n t e r n a l l y  i n t o  Larye v e s i c l e s .  C e l l s  w h i c h  
underqo this pseudopdial-pulsion rmrpholcqic ctnnge cease tne t y p i c a l  t r ans loca t ion  
m o t i l i t y  observed i n  c o n t r o l  c u l t u r e s .  In c o n t r a s t ,  many other rHu1FN-q t r e a t e d  
cells remain unaffected and cont inue to t r a n s l o c a t e  nonml ly  tor days. Treatment of 
cells w i t h  EGF produces a similar p s e u d o p d i a l  pu l s ion ,  morpnoloqic appearance but it 
Occurs faster than a f t e r  rHu1FN-y t r e a m e n t ,  and  c e l l s  even tua l ly  r e v e r t  t o  n o n m l .  
T k  enhanced c y t o l y t i c  e f f e c t  i n  SCC tissue c u l t u r e s  after t reatment  w i t h  M t n  rHuIFN- 
q and EGF my p i n t  t o  a commn nyperkenetic a c t i v i t y  i n  these cells. 
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E.I. du Pont de Nemours h Co., Inc., Wilmington, DE 19898. 

a role in the pathogenesis of immunoinflammatory diseases. 
on IL-1 stimulated PGEz release in MRC-5 fibroblasts, has been developed to detect 
potential antagonists of IL-1. Approximately 1% of compounds tested (taken from a 
pool of random, directed synthesis, and standard compounds) have some activity in 
this screen. 
neutrophil LDH assay. 
confirm the IL-1 antagonist properties of these compounds in a clinical target cell. 
Approximately 2 / 3  of the compounds detected by PGEz inhibition inhibit IL-1 
stimulated chemotaxis. For example, compound #62574 has an ICso of 1.4 x M in 
the PGE2 release assay, and inhibits IL-1-stimulated chemotaxis by 92% at 100 pM. 
physiologic screen, involving inflammation mediated by cellular influx in response to 
IL-1 injection in mouse ears, has been developed to screen inhibitors in vivo. 
Standard anti-inflammatory compounds are ineffective in this model. 
activity in vitro can be correlated with efficacy in vivo; about 113 of the IL-1 
antagonists identified in the primary screen ameliorate the inflammatory effects of 
IL-1. Using this strategy, a number of IL-1 antagonist leads have been identified 
for evaluation in classic inflammatory models, such as delayed-type hypersensitivity. 

IDENTIFICATION OF IL-1 ANTAGONISTS IN CLINICALLY RELEVANT TARGET CELLS AND 
PHYSIOLOGIC MODELS. J.E. Shaw, B.L. Maloff, E.M. Bruin, T.M. DiMeo, D. Fox. 

IL-1 is a polypeptide hormone, produced by mononuclear phagocytes, which may play 
A primary screen, based 

Inhibitory compounds are evaluated for toxicity using a human 
Human neutrophil chemotactic response to IL-1 is used to 

A 

Importantly, 

U 122 MODULATION OF PHENOTYPIC AND FUNCTIONAL PROPERTIES OF HUMAN PERIPHERAL BLOOD MONO- 
CYTES BY INTERLEUKIN-4 (IL-4). Anje A. te Velde, Jan P.G. Klomp, Benito A. Yard, 
Jan E. de Vries*, and Carl G. Figdor. The Netherlands Cancer Institute, 1066 CX 
Amsterdam, The Netherlands; *Unicet, Dardilly, France. 

Highly purified peripheral blood monocytes were cultured in the presence of recombinant 
IL-4. After day 5 of culturing the cells acquired a macrophage-like appearance, with 
increased cell size and extensive processes, suggesting that IL-4 may induce monocyte- 
macrophage differentiation. This notion is supported by the observed increased expression of 
MHC class I1 antigens, which is thought to be associated with monocyte differentiation. 
Exposure of monocytes to IL-4 resulted in a dose-dependent increase in the expression of MHC 
class I1 antigens, which became already apparent after 20 hours of incubation, while maximal 
expression was obtained after incubation for 6 days. Similarly, IL-4 increased the 
expression of CR3 and p150,95 antigens, two members of the LFA-1 family, while the 
expression of the third member, LFA-1, remained unchanged during culture. Furthermore it was 
shown that IL-2 inhibited the secretion of cytostatic and chemotactic compounds. Super- 
natants of monocytes cultured with IL-4 for 20 hours were, in contrast to control cultures, 
much less effective in inhibiting the growth of A375 melanoma cells. In addition these 
supernatants failed to direct the migration of freshly isolated monocytes in a chemotaxis 
assay. Further analysis revealed that these supernatants exhibited reduced IL-1 activity, 
as measured in a mouse thymocyte proliferation assay, which might explain the low cytostatic 
and chemotactic activity. Taken together these results show that IL-4 modulates monocyte 
phenotype and function and may induce monocyte-macrophage differentiation in vitro. 

U 123 PRODUCTION OF INTERLEUKIN 1 a (ILla) BY EPSTEIN-BARR VIRUS (EBV) 
CONTAINING CELLS FROM NASOPHARYNGEAL CARCINOMA (NPC), Thomas Tursz, 

Pierre Busson. Marc Lipinski and Hiro Wakasugi. Institut Gustave Roussy, 94805 
Villejuif, France. 
Nasopharyngeal carcinoma (NPC) is a human epithelial cancer constantly 
associated with the Epstein-Barr virus (EBV). Investigations on this tumor 
have been limited so far by the difficulty to grow NPC cells in vitro in the 
l o n g  term. We have obtained and characterized two transplantable NPC tumors, 
C15 and Cl7. which have been propagated in nude mice for 30 and 9 passages, 
respectively. Epithelial markers are detectable in both tumors. Cl5 contains 
30 copies of the EBV genome and Cl7 only 2 copies. Karyotype examination and 
oncogene analysis have revealed substantial abnormalities. No CR2 (the C3d/EBV 
receptor on B cells) molecules can be found on any of the two tumors which, in 
contrast, constitutively express HLA Class 11 antigens. Cl5 and Cl7 cells 
spontaneously produce large amounts of Interleukin 1 (IL1). Supernatants from 
short-term cultures of fresh NPC biopsies also displayed IL1 activities. In 
most cases, IL1 from NPC cells exhibited biochemical, immunochemical and 
molecular characteristics of ILla. Several EBV+ lymphoblastoid B cell lines 
have been reported to produce IL1 and to use it as an autocrine growth factor 
(PNAS 1987, 84: 804). A relationship might exist between EBV infection and 
constitutive production of IL1. IL1 produced by NPC cells in vivo could 
explain the marked T cell infiltrate observed in NPC tumors. 
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u 124 
OF MICE l”ED hTlH FGE2 OR REOJMBINAW IIUMAN 1R, Iauis M. pelus, 

Dept of Hematopoietic Regulation, Slcan Kettering Institute, ~ e w  York, NY 10021. 
We have previously demnstrated that single bolus i.v. injection of prostaglandin ~2 ( m 2 )  
in intact mice results i n  significant suppression of total W-GM per femur or spleen, and a 
selective decrease in the proportion of W-GM i n  S-phase of the cell cycle within 6 hrs post 
injection. Fezent studies lyx~ indicate that cocvlture of bone marraw or  spleen cells frcan 
mice injected w i t h  EGE2 with contrul marrclw cells results i n  significant suppression of mr- 
n n l  W - G M .  As few as 5,000 marraw or spleen cells from mice sacrificed 6 hrs af ter  a single 
injection of 0.01-10 ug EGE2 inhibit n o d  CFU-GM proliferation f m  50,000 marraw cells by 

is f i r s t  observed 
within 3 hrs post injection, bxxms uaxxral between 6 and 12 hrs and is no longer &served 
by 24 hrs post PGEZ injection. Nwt ive  selection by C ’ - d a t e d  cytolysis with lineage spe- 
c i f ic  mmlonal antikcdies indicate a mmczytic lineage [-.2+, MACl+, F4/80+]. Fesitive 
selection by w i t h  each of these antibodies confirmed these m t s  and indi- 
cam that as few as 500-1000 positively selected cells are sufficient to maximally inhibit 
CFU-GM f m  50,000 mtrol n o d  mmcw cells (range 42-60%). Given the abi l i ty  of ILl to 
s t m a t e  pGE p-ction, we investigated its ability to the equivalent short lived 
suppressive mecham sin. single i.v. acbninistratian of 200-3000 u/mxlse (0.15-2.4 ug) reccpnb- 
inant human ILlR and sacrifice af ter  6 hrs, resulted in induction of marraw and spleen cells 
capable of suppressing normal CFU-GM (42-49%, n=6), a 15-30% reduction i n  fan>ral and splenic 
m a  and 1x3 change in  femoral or splenic cellularity. pretreatment of mice w i t h  indcsneth- 
acin (100 ug/mmse, S.C. in 15% gelatin) 24 hrs prior to ILL injection q l e t e l y  blocked +he 
h3uction of suppressive mrrw an3 spleen cells. Kinetic analysis follwing injection of 500 
U/mxlse ILL indicated the presence of suppressive mrrm and spleen cells a t  6, 18 and 24 hrs 
post ILl injection w i t h  loss Of suppressor activity by.48 hrs yt injection. However,  when 
animals w e r e  p ~ t r w . t e d  w i t h  lndcanetha C i n ,  no suppressive ludmnlm could be detected a t  any 
t i m e  pint, and significant enhancemerrt of femoral and splenic was ohsew&. mhaxe- 
ment of total fanoral i n  the range of 7540% was ORServed a t  48-72 hrs post ILL injec- 
tion, while total splenic 
nese results Mate that i n  intact m i c e  I n  inkces a myelopoietic suppressor mecharu ‘sn as 
a ansquems of its ability to ini t ia te  FGE biosynthesis, which can be blocked by pretreat- 
ment with indgnethacin. These findings have considerable inplication to preclinical and clin- 
i d  trials of d i n a n t  h a m  ILL. 

mcmm OF A tam MyEIDH)IEmc INHIBITORY MMHANISM IN BONE AND SPLEENS 

45-60%, 1~24. Kinetic analysis irdicaby that this suppressor mechanlsn . 

was increased 275-500% in the 24-72 hrs post injection. 
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Pathways of Cytokine Action, Monoclonal Antibodies, 
Differentiation and lmmunomodulation 
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Wallack, Eleuthere Leftheriotis and Jacques Pourtokaillon, Mount Sinai Medical Center, Miami 
Beach, Florida 33140, Institut Merieux and Centre Leon Berard, Lyon, France. 

antigens which are poorly immunogenic in uninfected tumor cell lysates. Vaccinia melanoma 
oncolysates (VMO) prepared from vaccinia-infected allogeneic melanoma cell lines have been 
shown to elicit a wide variety of antibodies in melanoma patients. These include both IgG 
and IgM antibodies which are melanoma restricted in their reaction patterns as determined in 
both a Staphylococcus protein A (SpA) and enzyme-linked immunosorbant assay (ELISA). Recent 
evaluation of sera from melanoma patients treated with VMO in ELISA assays have produced 
evidence that IgG antibody to melanoma cell surface antigen(s) is of prognostic significance. 
Sera from a similar study in France have been shown to contain antibodies reactive with a 
ganglioside antigen, and the pattern of increases and decreases in IgG/IgM titer have shown 
to be correlated with disease-free survival. Current studies evaluating the antigenic 
content of VMO by SDS-PAGE (Western Blotting) have shown reactivity of patient sera with 
components of uninfected tumor lines. Comparison of antibodies produced by several patients 
in conjunction with clinical responses may improve the prognostic value of specific antibody 
monitoring and serve to identify relevant antigenic components in VMO which may be used as 
markers in production of more effective vaccines. 

ANALYSIS OF MELANOMA ANTIGENS BY ANTIBODIES PRODUCED IN MELANOMA PATIENTS TREATED 
WITH VACCINIA MELANOMA ONCOLYSATES, Jerry A. Bash, Evelyn S. Darnell, Marc K. 

Viral oncolysates have been shown to elicit immune responses to tumor cell membrane 

U 201 'IRE IMUCPION OF LYSIS OF CELL CARCINOMA AND OTHER 'IUPDRS BY BISPECIFIC 
M B O D Y  U S E  N A m  XILLER (NR) CELL5 TCRa@ AND m y 6  Cl'L AS EFFECXUR 

CELLS. Bolhuis, R.L.E., Segal. D., van Dijk J., Warnaar, S. and Braakman,E.. Dept. 
of Inuunology,Rotterdam Cancer Institute,Rottergam, 
we have characterized T eel) receptor (TCR ) / c D ~ -  NR cells; m c g / c ~ 3 +  cytotoxic T 
lymphocytes (m) and KRy&/CD3 Cl'L phenotypically and functionally. lhese populations of 
cytotoxic lhese 
differences are also reflected by major histocompatibility complex (MHC)-restricted 
regulatory and cytolytic functions. We have researched the regulation of lytic activity by 
the CD2.3.16 and framework T a C 4  and m y 6  effector cell surface mlecules and through which 
activation sites lytic activity can be induced in these cells. To this end we have also 
used m~noclonal antibodies (MoRb's) which are specific for CD2,3,16 for assessment of the 
regulation processes and made use of bispecific antibody reagents recognizing activation 
sites on the effector cells on the me hand and target associated antigens on the 
other. The results obtained shov that efficient lysis of tumr cells can be obtained. 
ploreover, data suggest that dti-chain activation processes are involved and that 
additional target cell "spacific" structures m y  play a role in target cell interactions 
w i t h  retargeted cloned effector cells. Ihe  distinct effector cell types show differential 
activation states depending on the "CD" specificity of the bispecific reagents. Ihe  
differential activation obtained with various bispecific antibody preparations and distinct 
effector cell types w i l l  enable finetuning of activation mechanisms of the cellular immune 
system. The availability of distinct types of lyuphocyte subpopulations with their own 
circulation and h h n g  patterns as well as lymphokine prcducing capacities will be important 
for patient taylored therapy. ultimately will allow the design of refined therapeutic 
strategies for the adoptive and/or active immotherapy of cancer and infectious disease. 

the Netherlands 

cells are clearly distinct on the basis of their 'ICR gene rearrangements. 

(tumr) 

lhis 

U 202 ENXXYTOSIS OF A RICIN A CHAIN IWFJNOTOXIN FEACTING WITH CD5 ANTIGEN ON 
LYMPHOCYTES AND LEUKEMIC CELLS, V. Byers1,2, I. Pawluczykl, M. Garnettl, E. 
Austinl, P. Scamon*, and R. Baldwinl, 1. Cancer Research Laboratories, 

University of Nottingham, U.K., 2. XOMA Corporation, Berkeley, CA 94710. 
The cytotoxicity of ricin A chain (RTA) immunotoxins (IT) is influenced by their capacity 
to be endocytosed following binding to cell surface antigens so allowing internalized RTA 
to reach the intracellular target organelle. The rate of endocytosis of monoclonal anti- 
body H65 recognising the CD5 antigen on T lymphocyte and T leukemic target cells has been 
investigated using antibody linked to a conjugate of tetramethylrhodamine isothiocyanate 
(TRITC) with human serum albumin (H65-HSA-TRITC). These conjugates are constructed so that 
when bound t o  target cells the TRITC fluorescence is quenched. Following endocytosis and 
degradation the TRITC product is released so yielding intracellular fluorescence following 
UV excitation which can be measured by flow cytofluorimetry (Garnett and Baldwin, 1986). 
Endocytosis of H65-HSA-TRITC on human lymphocytes and MOLT-4 leukemic target cells 
initially occurs very rapidly (0-15 minutes) followed by a further continuous uptake of 
conjugate over 4 hours. This was further investigated using a procedure designed to 
quantitate endocytosis of 1251-labeled H65 antibody in which cell bound non-endocytosed and 
endocytosed material is determined. The rate of endocytosis of H65 RTA IT was also 
determined using this technique and these findings are related t o  IT cytotoxicity for 
target cells. 
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Uavid Merzbach and Avraham Irenderly, Depts. of Pedia t r ics ,  Cl inical  Imnunology and Micro- 
biology, Rambam Medical Center and Faculty of Medicine, Technion, Haifa, I s r a e l .  
Recent repor t s  have described cases of septicemia caused by coagulase-negative staphylococci 
(CIIS) i n  pre-term neonates, mainly due t o  the  use of a r t i f i c i a l  intravenous ( i .v . (  devices. 
I t  was i n t e r e s t i n g  t o  examine i f  i . v .  IgG therapy, known t o  be e f fec t ive  i n  group 8 s t rep to-  
coccal in fec t ions  i n  s imi la r  pa t ien ts ,  a l s o  had beneficial  a c t i v i t y  i n  ChS infect ions.  
Upsonophayocytosis of CNS by normal polyrorphonucl ear  leukocytes (PMhL)  i n  the  presence of 
cord blood serum (CBS) supplemented by the commercidl Ig6 preparation Sandoglobulin ( S G )  
was invest igated,  using luminol-dependent chemiluminescence (CL). 
two a i f f e r e n t  CNS s t r a i n s ,  SG had a concentration dependent enhancing e f f e c t  on t h e  C L  
response. T h i s  e f f e c t  was demonstrated i n  the  presence of na t ive  a s  well a s  inact ivated 
CbS, a m  of sera  from pre-term infants  (28-33 weeks). 
is e f f e c t i v e  a t  c l i n i c a l l y  a t ta inable  concentrations i n  the  treatment of pre-term infants  
w i t h  severe CNS infect ions.  

t F F t C T  OF IIUTRAVEINOUS GAMMAGLOBULIN ON ThE OPSUNOPhAGOCYTIC ACTIVITY OF PRETtRM 
StRUM AGAINST CDAGULAX-NEGATIVE STAPHYLOCOCCI. Amos Etzioni , Nora Obedeanu, 

I t  was found t h a t  with 

I t  is  concluded t h a t  i.v.-SG therapy 

U 204 ANTI-CD4 AND ANTI-CD8 ANTIBODIES MEDIATE POKEWEED ANTIVIRAL PRO- 
TEIN (PAP) INDIRECT IMMUNOTOXIN ACTIVITY. B.M. Goldstein, P.Pedroso, S-A. Johnson, A. 
Schultz and J.K. Weltman, Rhode Island Hospital-Brown University, Providence, R.I. 02903. 
CD4 and CD8 differentiation antigens of T-cell subsets are shown, for the first time, to be poten- 

tial targets for immunotoxins. Mouse antibodies (0.1-1 
1M) against T and B cell membrane markers were incu- 
bated with MOLT4 cells (CD3-,CD4+,CD8+) and 
screened for the ability to mediate activity of an Fab'- 
PAP disulfide-linked indirect immunotoxin conjugate 
(Cancer Res. 47, 5552, 1987). Indirect immunotoxin ac- 
tivity is given in the figure, as mean inhibition of protein 

.- synthesis ( 1 7 4 ) .  Monoclonal antibodies against CD4 
= LO and CD8 mediated indirect immunotoxin activity 

(p<.OOOl). These results suggest that immunotoxins 
C D ~  C D ~  CDE BI igG against CD4 and CD8 can modulate T cell subset activ- I o . 6 ~  Membrane Marker ity. 

0.4 

0.2 

TI 

u 205 TREATMENT OF HUMAN B CELL LYMPHOMA WITH ANTI-CD19 ANTIBODY. A .  Hekman, A.  Honselaar,  
J. Se in ,  M. de  Rie*, C .  Melief ,  Ph. Riunke, The Nether lands Cancer I n s t i t u t e  and 
*Red C r o s s  Blood Transfusion Service,  Amsterdam, The Netherlands.  

Four p a t i e n t s  with B c e l l  non-Hodgkin's lymphoma s t a g e  I V  were t r e a t e d  with t h e  mouse 
monoclonal ant ibody ( m o a b )  CLB-CD19 ( i s o t y p e  IgG2a) , d i r e c t e d  a g a i n s t  t h e  B-cell  s p e c i f i c  
an t igen  CD19 t h a t  i s  no t  expressed on bone marrow stem c e l l s  o r  plasma c e l l s .  The main 
purpose of t h i s  phase 1/11 c l i n i c a l  t r i a l  w a s  t o  determine pharmacokinetics and t o x i c i t y .  
The f i r s t  3 p a t i e n t s  were t r e a t e d  with 2 2 5  mg moab i . v .  i n  an e s c a l a t i n g  schedule  over  4 
consecut ive days.  Moab i n  t h e  c i r c u l a t i o n  reached peak l e v e l s  of 30-70 pg/ml on day 4 and 
s lowly decreased over  10-14 days.  The f o u r t h  p a t i e n t  received 60 mg twice weekly du r ing  3 
weekly du r ing  3 weeks. This  r e s u l t e d  i n  cont inuous presence of t h e  moab i n  t h e  serum, 
l a s t i n g  u n t i l  1 week a f t e r  t h e  l a s t  in fus ion .  In fus ion  of t h e  moab induced temporary 
r educ t ions  of c i r c u l a t i n g  B cells, as we l l  as a n t i g e n i c  modulation. I n  one p a t i e n t  
c i r c u l a t i n g  lymphocytes remained depressed f o r  s e v e r a l  weeks. The ant ibody pene t r a t ed  t o  
bone m a r r o w ,  lymph nodes and lymphoma l e s i o n s  i n  t h e  s k i n ,  inducing modulation of t h e  
an t igen .  Plasma immunoglobulin l e v e l s  d i d  no t  change s i g n i f i c a n t l y  wi th in  2 months a f t e r  
t reatment .  There w a s  no s e r i o u s  t o x i c i t y  and none of t h e  p a t i e n t s  developed an t ibod ie s  
a g a i n s t  mouse immunoglobulins. lWo p a t i e n t s  remained i n  p rogres s ion ,  and two showed some 
tumor r eg res s ion .  On t h e  b a s i s  of t h e s e  r e s u l t s  t h e  nex t  group of p a t i e n t s  w i l l  r e ce ive  
h ighe r  doses  of antibody over  longe r  pe r iods .  
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u 206 
MAPHARMACOKINETICS, SERUM IMMUNE REACTIVITY, ANTIBODY LNDUCTION AND SIDE EFFECTS, C.H. Janson, J - E .  

FrGdin, ti. Masucci, H. Wigzell ,  H .  Mel l s ted t ,  Karolinska I n s t .  and t iarolinska Hosp., 104 01 Stocltholm, Sweden. 
I n  t h e  t rea tment  of s o l i d  tumors wi th  naked M?!b, a l o t  of f a c t o r s  Iiave t o  be taken l n t o  cons idera t ion .  One of 
t h e s e  1s r.he dosage schedule  of MAb. Max. s a t u r a t i o n  on t h e  tixnor cells shoirla be achieved t o  ob ta in  optimal 
l y s i s .  A t  t.he most 8% of a given  dose reach t h e  t u n o r ,  probably less. Thus, ~n p t  with metastatic d i s e a s e  a t  
least 59, probably 10-159, should he  g iven .  From a pharmacakmet lc  poin t  of V L ~ W  a s u s t a i n e d  plasma i e v e l  of MAb 
f a r  a longer time per iod  should be pursued. 'lo meet t h e s e  rcqurrements,  increas ing  dose i n t e n s i t y  schedules of 
MAb have been used. ?he h a l i - l i f e  of a s i n g l e  infus ion  of MRb w a s  approx. ZLh and non-dose dependent.  MAb was 
d e t e c t e d  in  serum fo r  one week a f t e r  75% of the in fus ions  while a f t e r  258 MAb w a s  p res -n t  f o r  2 weeks. To main- 
t a i n  cons tan t  level, MAb had t o  he adminis twed every other day. 400 mg of MAb a t  each i n f u s i o n  time has  been 
given by t h i s  schedule.  Tota l  dose adminis te red  up t n  now 1 c  1 . h g .  'The ~crnlme r e a c t i v i t y  of t h e  p? serm i.e. t h e  
a b i l i t y  t.0 bind t o  t h e  target s t r u c t u r e s ,  had a s i m i l a r  t io l l~- l  I f ?  as mouse IqG i n d i c a i i n g  the presence of i n t a c t  
MAb molecules. Ail p t s  developed IgG and IgM ant lbodi -s .  The tltrrs rncreased by each Infus ion .  IgG anti-mouse 
a n t i b o d i e s  have been d e t e c t e d  i n  serum for more than I yedr. Uy increas ing  anti-mouse titers there was a decrease  
i.n t h e  max. conc. of MAb b u t  no change i n  half-lire ot MAb. Imoedmiely a t t e r  in fus ions  of MAb, there w a s  a con- 
sumption or  an t ibodies  prob&ly by i m u n e  complex formation. 'The side effects  we=- usual ly  mild.  No signs o r  
symptoms r e l a t e d  t o  i m u n e  complex formation were noted. A l l e r g i c  reactions were seer, a t  3/150 After  
liJ-TO$ of t h e  s i n g l e  infusions diar rhoea ,  fever, a*xlominal pa ins ,  vomtmg/nsusea were recorded. When g iv ing  t h e  
p t s  in fus ions  every second day G I  symptoms were no?.ed aCli,r most Infus ions .  I n  ~ n e  p t  we had t o  d iscont inue  t r e -  
atment due t o  non- to le rab le  abdominal p a i n s .  In tens ive  MAb therapy can ha given on e sate basis .  Very high doses 
ot M?!b a lone  on a continuous b a s i s  should probably l b e  yiven w i t h  t i le aim t o  ~ C I L ~ P V F  am opt.lma1 t h e r a p e u t i c  e f f e c t .  

TNTRAVENOUS INFUSIONS OF MOUSE MONOCLONAL ANTIBODIES (MAb 17-LA) USING DIFFERENT DOSAGE SCHEDULES. PLAS- 

a 

m f u s i o n s .  

u 207 PIBRONECTIN INCREASES LYMPEOCTTE PROLIFERATION BY KEDIATING A I I ~ S I O N  BEWEEN 
IMMJNORFACTIVB CELLS. Bans-G. Klingemann, Shoukat Dedhar, Fred R. Kohn, Gordon L. 

P h i l l i p s .  
U n i v e r s i t y  o f  B r i t i s h  Columbia, Vancouver 
Prev ious  s tud ies  have shown t h a t  f i b r o n e c t i n  (FN) i s  capable of  enhancing the  a l l oan t igen -  
induced p r o l i f e r a t i o n  o f  lymphocytes from both  normal i n d i v i d u a l s  and p a t i e n t s  
immunocompromised by bone marrow t ransp lan ta t i on* .  We asked i f  t h i s  e f f e c t  is mediated 
through the  adhesive fo rces  o f  FN which cou ld  s t rengthen the b i n d i n g  between accessory 
c e l l s  (monocytes) and lymphocytes. We looked a t  the  d i s t r i b u t i o n  o f  the FN receptor  on 
mononuclear c e l l s  u s i n g  a p o l y c l o n a l  an t ibody  aga ins t  the  FN receptor  (p rov ided by D r .  M. 
Pierschbacher) .  I n d i r e c t  immunofluorescence, f l ow  cy tomet r i c  ana lys i s  and 
immunoprec ip i ta t ion  s tud ies  conf i rmed the  presence o f  the  FN receptor  on monocytes and a l s o  
on T - c e l l s  and 9 -ce l l s .  
b i n d i n g  o f  monocytes and T -ce l l s ,  bu t  n o t  B -ce l l s  t o  FN. Th is  b i n d i n g  cou ld  be i n h i b i t e d  
by a p o l y c l o n a l  an t ibody  aga ins t  FN as w e l l  as by Arg-Gly-Asp (RGD) con ta in ing  pept ides  
known t o  i n t e r f e r e  w i t h  b i n d i n g  o f  FN t o  i t s  receptor .  Also,  a p o l y c l o n a l  an t ibody  aga ins t  
FN and the  RGD pep t ide  was ab le  t o  i n h i b i t  the  FN induced increase i n  the mixed lymphocyte 
reac t i on .  F i n a l l y ,  we sought t o  determine i f  he lper  and/or suppressor lymphocytes a re  
p r e f e r e n t i a l l y  s t imu la ted  by FN. 
cy tomet r i c  ana lys i s ,  we found tha t  bo th  he lper  and suppressor c e l l s  p r o l i f e r a t e  t o  the  same 
ex ten t  i n  a 6 day MLC. 
lymphocyte p r o l i f e r a t i o n  by i nc reas ing  adhesion between immunoreactive c e l l s .  
*Klingemann e t  a l .  T ransp lan ta t i on  1986, 4 2 : 4 1 2  

Ter ry  Fox Laboratory,  B.C. Cancer Research Center and D i v i s i o n  o f  Bematology, 

Adhesion s tud ies  us ing  FN coated p l a s t i c  p l a t e s  demonstrated 

Using corresponding monoclonal an t i bod ies  and f l ow  

We suggest t ha t  FN p lays  a r o l e  i n  r e g u l a t i n g  a l l o a n t i g e n  induced 

U 208 DOES TUMOR NECROSIS FACTOR HAVE A ROLE IN ANTIBODY-DEPENDENT CELL- 
MEDIATED CYTOTOXICITY? b u r a  Timares Lebow, & Benjamin Bonavida 
Micmbioloav and lrnrnunoloov UCLA School of Medicine. LOS Anaeles California 90024 

Our laboratbry i%.s shown that human NK cells can mediate both natural l h e r  (NK) and antibody-dependent cell- 
mediated cytotoxicity and that these cells secrete natural killer cytotoxic factors (NKCF) when co-cultured with NK sensitive 
tumor target cells or antibody-sensitized NK resistant tumor target cells. The recent availability of recombinant tumor 
necrosis factor (rTNF) has prompted us to examine the relationship of this monokine to NKCF and to its relevance in the iytic 
mechanism of antibody-dependent cell-mediated cytotoxicity (ADCC). We have shown previously that NKCF posses a TNF 
antigenically related cytotoxic component. Experiments by others demonstrate that NK cells express TNF mRNA and 
protein. However, the involvement of TNF in the lysis of target cells during NK-CMC remains controversial and has not been 
examined for ADCC. 

The questions addressed specifically in this study are the following: 1.) does the secreted TNF contribute to the 
cytotoxicity observed during ADCC, 2.) does antibody sensitization induce TNF receptors on NK insensitive ADCC target 
cells, and 3.) can NKCF or rTNF lyse Ab-sensitized NK resistant target cells? M Ab specific for rTNF were utilized in blocking 
studies on ADCC reactions. Binding studies were performed with radiolabied rTNF to examine the role of TNF receptors on 
NK tumor target cells and Ab-sensitized tumor target cells. Long term 5 lCr  release assays were employed to examine 
susceptibility to NKCF and rTNF on NK and ADCC target cells. Findings demonstrate that mAb specific for rTNF can partially 
inhibit ADCC, as has been shown previously for the NK system. However, induction of TNF receptors could not be 
detected on Ab-sensitized target cells and this correlated with an inability to lyse Ab-sensitized NK-resistant target cells with 
rTNF or NKCF. 

These experiments suggest that TNF or an antigenically related molecule may be involved, at least partially. in ADCC. 
And, if TNF contributes to the lytic mechanism during ADCC, it must do so in a TNF receptor independent manner. 

LTL is a predoctorai trainee supported by USPHS National Institutional Research Servlce Award CA-09056) 
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u 209 t m x o p w  ACTIVATION mccm BY A BIOILXICAL RESPONSE WDIFIER DERNED 
mcoM SERRATE+ MWCFSCENS, *C. Mccall, *L. Weimer, +P. Campbell, +D. Riches 

and *R. Urban, * C e l l  Technology, Inc., Boulder, Colorado, +!The National J e w i s h  
Center for I m o l o g y  and &spiratory Medical Center, Denver, Colorado. 
The recently developed biological response modifier ImuVert' consists of an o p  
timal canbination of membrane vesicles and ribosomes, both derived from the 
bacterium Serratia mrcescens. When injected intraperitoneally in mice, ImuVert 
elicits la-rs of macrophages within 48 hours which demonstrate enhanced 
non-specific and specific phagocytic capacity, and increased ability to kill 
intracellular Listeria monocytqenes. A single i.p. injection of ImuVert results 
in a persistent elevation of the number of macrophages in the peritoneal cavity 
lasting 14-21 days, and cells harvested at 14 days show tumoricidal activity 
against P815 mastocytana cells. ImuVert alone is able to activate bone marrow 
monocytes in-vitro from both LPS sensitive and LPS resistant mice. mis fact, 
and the minimal toxicity of ImuVert observed in several species including man, 
indicate that endotoxin does not play a significant role in the mechanism of 
action of this BRM. 

U 210 PRODUCTION OF CHIMERIC MOUSE/HUMAN MONOCLONAL ANTIBODIES WITH SPECIFICITY FOR 
HUMAN B-CELLS. Inqer  Sand l ie  Gre te  Evensen and S te ina r  Funderud The Norwegian 
Radium H o s p i t a l .  Oslo. Norway 

We have developed a hybridoma c e l l  l i n e  (AB- I )  oroducing a monoclonal  an t ibody  d i r e c t e d  
aga ins t  t h e  CD19 an t igen  on human B c e l l s .  The b ind ing  o f  s p e c i f i c  an t ibody  t o  CD19 leads 
t o  a s t rong  i n h i b i t i o n  o f  B c e l l  a c t i v a t i o n  and p r o l i f e r a t i o n .  Also, it i s  w e l l  es tab l i shed  
t h a t  mur ine  monoclonal  an t i bod ies  bound t o  t a r g e t  c e l l s  can mediate l y s i s  o f  t hese  c e l l s  
by CDC and P.DCC depending on i so type .  Th is  makes CD19 s p e c i f i c  monoclonal  an t i bod ies  
p a r t i c u l a r l y  i n t e r e s t i n g  as p o t e n t i a l  an t i - cance r  drugs i n  t h e  t rea tmen t  o f  B c e l l  lymphcmas 
and leukemias. 

Murine an t i bod ies  e l i c i t  a s t rong immune response i n  humans a f t e r  repeated use i n  v i vo ,  
and it i s  necessary t o  reduce t h e  immunogenicity o f  t h e  an t ibody  molecu les .  We a r e t h e r e -  
f o r e  "humanizing" t h e  an t i bod ies  by f u s i n g  mouse immunoglobul in v a r i a b l e  reg ion  genes w i t h  
hman  cons tan t  reg ion  genes. The r e s u l t i n g  h y b r i d  aenes have been in t roduced i n  lymphoid 
c e l l s  by e l e c t r o p o r a t i o n  and f u n c t i o n a l  an t i bod ies  have been produced. The h y b r i d  an t ibod ies ,  
need t o  be assessed rega rd ing  t h e i r  s p e c i f i c i t y  f o r  an t igen,  a f f i n i t y ,  immunogenici ty,  
an t i - t umor  a c t i v i t y  and h a l f l i f e  i n  t h e  human organism. 

U 211 REGULATION OF l a  EXPRESSION BY MONONUCLEAR PHAGDCYTES: DIFFERENTIAL EXPRESSION 
LINKED TO THE Bcg GENE, Bruce S .  Z w i l l i n g ,  L inda Vespa, Jyo tsna Nath and W i l l i a m  

Lafuse, The Ohio S t a t e  U n i v e r s i t y ,  Columbus, OH 43210. 
Macrophages from d i f f e r e n t  s t r a i n s  o f  mice w i l l  express Class I 1  g l y c o p r o t e i n s  ( I a )  o f  t h e  
mur ine  Major H i s t o c o m p a t i b i l i t y  Complex (MHC) d i f f e r e n t l y .  The d i f f e r e n c e s  a re  l i n k e d  t o  
t h e  Bcg gene which maps on chromosome 1. Treatment o f  p e r i t o n e a l  macrophages f rom mice t h a t  
a re  r e s i s t a n t  t o  M cobacter ium bov is  ( S t r a i n  BCG) (Bcgr )  w i t h  recombinant i n t e r f e r o n  
(r1FN)-gamma induce- teGpress ion  o f  Ia.  I n  c o n t r a s t  p e r i t o n e a l  macrophages 
from Bcgs mice w i l l  t r a n s i e n t l y  express Ia .  The d i f f e r e n t i a l  express ion  can be induced by 
t r e a t i n g  macrophages from Bcgr mice w i t h  d i f f e r e n t  amounts o f  rIFN-gamma. Thus the  
i n d u c t i o n  o f  t h e  Bcg gene e f f e c t  requ i res  t h e  presence o f  a th resho ld  concen t ra t i on  o f  
rIFN-gamma. D i f f e r e n c e s  i n  express ion  o f  Class I 1  mRNA by macrophages from Bcgr and RcgS 
mice do no t  account f o r  t h e  d i f f e r e n c e s  i n  I a  expression; no r  do d i f f e r e n c e s  i n  t h e  a f f i n i t y  
o f  IFN-gamma receptors .  P e r s i s t e n t  expression, which does no t  r e q u i r e  t h e  cont inued 
presence o f  rIFN-gamna, i s  no t  t h e  r e s u l t  o f  con t inued syn thes i s  o f  Class I 1  g l y c o p r o t e i n  as 
judged by s l o t  b l o t  a n a l y s i s  o f  mRNA and metabo l i c  l a b e l i n g  w i t h  35S-methionine. Pu lse  
chase exper iments i n d i c a t e  t h a t  t r a n s i e n t  express ion  may be assoc ia ted  w i t h  degradat ion  o f  
t h e  I a  g l ycop ro te in .  Supported by AI22249. 
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Gene Therapy and Bone Marrow Transplantation, 
Immunodeficiency Disorders, New Biotherapeutic Approaches 
U 300 MODULATION OF NK ACTIVITY BY INTERFERON AN0 IL -2  I N  COMMON VARIABLE HYPOGAMMAGLOBULI- 

NEMIA, Mario C l e r i c i ,  Maria Lu isa  V i l l a ,  Marina Mantovani, C laud io  Rugar l i ,  En r i co  
C l e r i c i ,  I s t i t u t o  Nazionale de i  Tumori and Cha i rs  o f  Immunology and Medical Patho logy  
5 th ,  U n i v e r s i t y  o f  Mi lano, 20133 Mi lano, I t a l y  

CVH i s  a heterogeneous immunodef ic iency syndrome de f ined  as the  l oss  o f  t he  a b i l i t y  t o  s y n t e s i  
ze phys io log i ca l  amounts o f  immunoglobul ins i n  the  absence o f  o t h e r  c o n d i t i o n s  known t o  cause 
hypogammaglobulinemia. We s tud ied  a 57 years  o l d  male p a t i e n t  who 10 years  ago su f fe red  an acu  
t e  e n c e p h a l i t i s  o f  v i r a l  o r i g i n  (EBV ?); a t  t h a t  t ime he had a normal gammaglobulin l e v e l .  The 
p a t i e n t  recovered bu t ,  a f t e r  f i v e  years ,  severa l  r e c u r r e n t  Salmonel la i n f e c t i o n s  took  p lace  and 
f i n a l l y  CVH was documented. IgG and IgM were 1.5 and 10 mg/100 m l  and IgA were undetec tab le ,  
a l t ough  the  B c e l l  popu la t i on  was normal. CD4 and C08 were 23 and 64% and the  CD4/CD8 r a t i o  
0.35. The phagocyt ic f u n c t l o n ,  as de f i ned  by  the  superoxide an ion  produc t ion ,  was almost 
absent (5.2 vs 75.0 nmol 02/106 P B M C ) ,  and the N K  a c t i v i t y  sha rp l y  impa i red  (2.53 vs 17.37 C.U 
/ l o 5  PBMC), as compared t o  those o f  PBMC f rom normal b lood donors. 
NK a c t i v i t y  was reversed t o  almost normal values by  i ncuba t ing  106 p a t i e n t ' s  PBMC overn igh t  
a t  37°C w i t h  600 U o f  recombinant IL -2 ,  b u t  n o t  w i t h  1000 U o f  INF a l f a 2 a  (1  h r  a t  37°C). Th is  
suggests t h a t  d i s f u n c t i o n s  o f  NK c e l l s ,  which p l a y  a p i v o t a l  r o l e  i n  c o n t r o l l i n g  v i r a l  i n f e c -  
t i o n s ,  may be i n f l u e n t i a l  i n  caus ing  CVH f o l l o w i n g  an EBV i n f e c t i o n .  

Supported by  C.N.R. g ran t  n. 87.01236.44. 

u 301 AIM-v, A sm-FREE MEDIUM FOR AIX~PITVE mrmmawm USING mmom ACIWATED 

F.J. r~rf ler+, GIBO laboratories, uluvefiity of m ~ t h  science center a t  
 an ~ntanio*, and  ell Enterprises, w.+ 

is severely llrmted by the finite su~ply of h d x e m p  tible serum and by the corcem over 
adventitious . ZUM-V, a defined, serum-free d m ,  has derrpnstrated 
efficacy in the ex vivo activation of h- 1- used in IAK cell d a t e d  tumr 
therapy. AS measured in a chmnium release c y b t ~ ~ ~ i t y  assay w i t h  cultured mudi cells 
or fresh tmvr cells as targets, interleukin 2 (IL-2) induction of w( activity in human 
lyqhcxytes  incubated in serum-free m - v  e m  or conventional gmwth mdim containing 
h w  serum is carparable. A l l  protein camponents of AIM-V medim are defined and either 
of d i n a n t  origin or pasteurizd to eliminate adventitious viral contaminants . AIM-v 
medium, packaged i n  glass bottles or in larye v01- media bags q t i b l e  with automated 
IAK cell g-ting systens, has dawnstnted a stability convenient for therapeutic 
applications. Cur  results also suggest that AIM-V medium m y  provide flevibility to 
optimize treatment cost and thempeutic efficacy: (1) by pmitthq a four-fold reduction 
i n  I G 2  requirement (250 U/ml); (2) by allowing lTlcreased cell density (1 X lo7 cells/ml) 
and potential reduction in the required v01- of medim per patient; and (3) by 
extending the active perid of e h a c f ~ r ~ ~ r e a l  -ion (1-2 weeks). 

KILIER (IAK) CELZS, D.A. -in, D.?. -, D.W. J a p ,  D.H. bldt*, and 

U s e  of human 7 1 -  d m  for tt?e adoptive hmmmtkm py of carter patients 

U 302 NWIBCDY - C3b U3UUXTES: A N)vEL ETlR -, Zvi Fishelson and 
Yoran Reiter, ?he Weinnam InstitUte of Science, R e h o v o t  76100, Israel. 

Kill- of tumr cells by autolcgxs canplenent is a multi-hit process which require 
extensive activaticn of the canpl-t systen by heterolcgxs antikcdies. 
regulatary mechanisls which restrict activation of canplemmt, facilitate -al of the 
membrane attack moplex and pronote recav~ly of the cells frun partial damage. To over- 
caps this resistance of tmur cells to canplment, w e  m t r u c t e d  ocnjugates of m- 
clcnal antibodies and of the hman canplemmt CanpCpEnt C3b (mAb-C3b). Stoichianstric 
cross-linkiq was achieved using N-succinimide-3-(2-pyriQldithio) propimate. 
nAb-C3b was stable i n  nmnal hman sennn (NHS) and selectively activated the alternative 
pathway of anplmt. The ocnjugated C3b supprted better generation of the C3/C5 con- 
vertase and w a s  nure resistant to cleavage by Factors H and I than free C3b. 
mAb to the transferrin receptor, mAb-C3b and NHS proauced 70-1oQ8 mxtality of the human 
K562 a d  HL60 tumr cells and of the niurine ALBl lymphana cells. The mAb or Qb alone 
with NHS effected less than 15% cell lysis. 
mAb-C3b and NHS (3 cycles) we selected for a anplemmt-resistant subline (K562/(311). A 
ccmparative analysis has &mu&zated that fewer nulecules of C3b and of C9 ware dew- 
it& on K!562/CR than cn ~ 5 6 2 .  Furthermxe, K562/cX exhibited a higher memtorane associ- 
ate3 pruteolytic activity than K562. Our results suggest that mAb-C3b is a potent to31 
for carcar Imnrmtberapy. 
may lead to prclpagation of imwnxesistant and possibly mre aggressive tumx cells. 

This is due to 

The 

Employing 

By repeatedly treating K562 with 

nawmr, they ~ E V  derrrnstrate that i f  missed, inmumtherapy 
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us03  DEVELOPMENT OF RECOMBINANT SOLUBLE CD4 AS A NOVEL HIV ANTIVIRAL 

R.  Fisher'' J. Bertonfs', B. Chaol 
araganore , W. Meier , R .  Flavell', V.2Johnson , B .  Walker2, R. Schooley2. 
'Biogen Research Corp., Cambridge, MA; 
Boston, MA 
The T-cell surface glycoprotein, CD4, is the membrane-anchored receptor f o r  
HIV, and progression of disease in HIV-infected persons is correlated with 
depletion of CD4+ T-lymphocytes. It is likely that the T-cell depletion, 
with ensuing immunological compromise, results from recurrent cycles of HIV 
replication and/or from cell-mediated spread of the virus. This suggests a 
therapeutic strategy. We propose that recombinant soluble CD4 (rsT4) will 
act as a soluble virus receptor, and that it might block virus spread in 
HIV-infected persons. We have shown that rsT4, purified from the condi- 
tioned medium of transfected Chinese hamster ovary (CHO) cell lines, blocks 
HIV replication and HIV-induced cell fusion in vitro ( R .  Fisher et a1 
Nature in press). This suggests that rsT4 isa-nt inhibitor of HIV/CD4 
interactions. We are now determining whether rsT4, when given together 
with other antiretroviral agents (such as AZT), will act synergistically or 
additively to block HIV infection in vitro. 

D. Costopoujosl, T. Liu', J. 

Massachusetts General Hospital, 

u 304 TREATMENT OF RECURRENT SQUAMOUS CELL CARCINOMA OF HEAD AND NECK WITH LOW DOSES OF 
INTERLEUKIN-2 (IL-2) INJECTED PERILYMPHATICALLY. Guido Forni, Giorgio Cortesina, 

Mirella Giovarelli, Giovanni P.Cavallo, lnst. Microbiol., Univ. of Turin, Turin Italy. 
The help strategy is highly relevant to cellular immunology. A few lymphocytes are endowed 
with the ability to deliver messages that derepress characteristic behaviour programs in 
other cells. The helper message can be equated to a timely release of a cocktail of appro- 
priate lymphokines. In the light of these considerations, we examined whether low doses of 
exogenous IL-2 influence the immune recognition of tumor cells. Day hospital patients with 
recurrent inoperable squamous carcinoma of the head and neck received daily injections of 
natural IL-2 obtained from the Jurkat T-cell tumor line, purified by high-pressure liquid 
chromatography. 200 Units of IL-2 in 0.5 ml were injected around the regional draining 
lymph nodes of the tumor area, and patients were allowed to rest after 10 day courses of 
therapy. When possible, courses were repeated at 30-day intervals. Local injection of IL-2 
around cervical lymph nodes is occasionally followed by minimal swelling and local-regional 
pain, but not systemic disturbances of any kind, nor any dose-limiting toxicity. In 6/8 pa- 
tients complete or partial tumor disappearance was shown by direct observation with opti- 
cal fiber. By contrast, were functional or radical neck dissection had already been per- 
formed, IL-2 was always ineffective, as might have been predicted from the absence of any 
local reservoir of host lymphoid cells. 

U 305 LYMPHOKINE ACTIVATED TUMOR INHIBIrIUN IN MICE. Guido Forni, Mirella Giovarelli, 
Angela Santoni, Andrea Modesti. Inst. Microbiol., Univ. of Turin; Dept. Exp. Med., 

Univ. of Rome; R. Margherita Children's Hosp., Turin, Italy. 
Daily administration at the tumor challenge site o f  10 injections of 10 U of IL-2 induces 
a limited inhibition of the growth of CE-2, a poorly inirnunogenic chemically-induced tumor. 
By contrast, complete inhibition is observed when these injections are performed in mice 
challenged with CE-2 cells admixed at 1:5 cell ratio with lymphocytes from tumor bearing 
mice. The host immune system play a fundamental role in this Iymphokine activated tumor 
inhibition (LATI). When the host is sublethally irradiated, or the reactivity of L3T4 and 
Asialo GM1 lymphocytes is suppressed by in vivo antibody treatment, LATI no longer takes 
place. Pretreatment of recipient, mice with Cyclosporine A has the same effect, indicating 
that lymphokine release plays an important role in the recruitment of host reactivity. The 
morphological data show that when LATI i s  taking place the tumor challenge area is infiltra 
ted by mononuclear cells and eosinophils, which establish close contacts with each other 
and with tumor cells. Tumor draining lymph nodes display expansion of cortical and para- 
cortical areas. Lymphocyte proliferation, interferon-gamma release and cytotoxicity against 
CE-2 and YAC-1 target cells are greatly enhanced. Lastly, the growth of a second contrala- 
teral CE-2 challenge is Impaired during or after LATI, showing that an effective systemic 
reactivity can be quickly induced. 
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u 306 HTLV I1 TRANSACTIVATION OF A DIPHTHERIA TOXIN GENE IN ELECTROPORATED RAJl CELLS, 
Gail S. Harrison, Frawoise Maxwell, L. Michael Glode and Ian ti. Maxwell, University of Colorado Health 
Sciences Center, Denver, Colorado 80262. 

Previous work has shown that expression of diphtheria toxin A chain (DT-A) from the cloned coding sequence, linked with 
appropriate transcriptional regulatory elements, can selectively kill specific cell types (Maxwell U.: Cancer Res. 
&:4660,1986; Palmiter u.: Cell 5Q:435,1987; Breitman &d.: Science, in press). We have initiated attempts to direct 
toxin expression to transformed or infected cells expressing a viral m-activator. A plasmid designed to express the DT-A 
gene from the HTLV II LTR was transfected into Raji cells expressing or not expressing the HTLV II fat product (Rosen 
J. Virol. =:379,1986). Preliminary experiments suggested only a mdest increase in toxin expression in the fat Il-producing 
cells, in contrast to a strong stimulation of expression of the rat reporter from an analogous construct (Sodroski &&: 
Science 225:381,1984). However, these results were poorly reproducible owing lo problems of low translection elficiency 
(using the DEAE-dextran method) and reporter gene expression. We have now used electroporation to transfect Raji cells 
reprodvciiy with high efficiency and have also greatly increased the sensitivity of our transient assays by using a luciferase 
coding sequence in the reporter plasmid (de Wet u.: Mol.Cell.Biol. Z: 725, 1987). Using these improved methods, we 
have detected significant expression of both DT-A and luciferase from the HTLV II LTR in tat- Raji cells. Results will be 
presented on comparative expression levels in tat- and tat+ cells and on attempts to block expression in tar cells by placing 
an oligomer of the SV40 early polyadenylation sgnal upstream of the LTR in the expression plasmids (in order to truncate 
putative plasmid-initiated transcnpls (Kadesch 8 Berg: Mol.Cell.Bol. 6: 2593, 1986). H toxin gene expression can be made 
stringently dependent on specific &aw-actiivation mechanisms, this may eventually find therapeutic applications in 
eliminating virus-infected cells before production of viral progeny. 

u 307 CYTAI.I,ENE AND ADENAl.I.ENI(, ACYCLIC NUCI.EOSIUE DERIVATIVES LACKING AN OXACYCIAWKN- 
TENE: I N  VITKO INHLBITOKS OF REPI.ICATION ANI) CYTOPATHIC EFFECT OF HUMAN IEZIUNO- 

DEFICIENCY VIRUS. S e i j i  Hayashi ,  S Yhadtare ,  .I Zeml icka ,  M Matsukura,  H Ml tsuya ,  S t lruder.  
N a t i o n a l  Cancer  I n u t i t t i t e ,  t l e thesda ,  M n ;  Michigan Cancer  Foundat ion ,  U e t r u i t ,  M I .  
A c y t o p a t h i c  human r e t r o v i r u s ,  human immunudet ic iency  v i r u s  (1iIV) has  been e s t a b l i s h e d  a s  
t h e  e t i o l o g i c  a g e n t  i n  t h e  p a t h o g e n e s i s  uf AIUS and r e l a t e d  d i s o r d e r s .  While s e v e r a l  a n t i -  
r r t r o v i r a l  cnmpotinds a r e  a l r e a d y  known (Mi tsuya  b Bruder ,  Nature  3 2 5 : 7 7 3 , 1 Y 8 7 ) ,  very  l e v  if 
any a c y c l i c  n u c l e o s i d e  a n a l o g u e s  have heen r e p o r t e d  t o  e x e r t  s i g n i f i c a n t  i l l h i h i t i o n  a g a i n s t  
H I V  i n  v i t r o .  We t e s t e d  ritimbers of a c y c l i c  n u c l e u s i d e  d e r i v a t i v e s  f o r  anti-HIV a c t i v i t y  
v i  t r c  a - f o u n d  t h a t  twn compounds, a d e n a l  l e n e  [ IIOCIIZ-C1l=C=CH-adeniiie : N9( h '-liydroxybuta- 
I ' ,2 ' -d ie i iy l ) -adenine j  and c y t n  I l e n e  [ HOCH -CH=C=CH-cytosine: N1-(4'-hydroxyhuta-l ' , 2 ' -d i -  
e i i v l ) - c y t o s i n e l  p r o t e c t  v a r i o u s  CU4+ T c e l i  l i n e s  Eroin t h e  i n f e c t i v i t y  and c y t o p a t h i c  r f -  
f e c t  of HIV-I a t  c o n c e n t r a t i o n s  t h a t  do n u t  a f f e c t  f u n c t i o n s  oE normal T-lymphocytes 1~ 
v i t r o .  The a d d i t i o n  o f  t h e s e  compounds t o  s i l s c e p t l b l e  T-lymphocytes (ATH8) i n  c u l t u r e  f < l l -  
lowing  exposure  t o  H I V - 1  r e s u l t e d  i n  a s u b s t a n t i a l  d e c r r a s e  in t h e  amount of v i r a l  DNA 
s y n t h e s i z e d  i n  t h e  cells .  These compounds a l s o  i n h i b i t e d  t h e  i n  v i t r o  i n f e c t i v i t y  of 
a n o t h e r  human r e t r o v i r u s ,  tIIV-2. The o t h e r  a c y c l i c  n u c l e o s i d e s  having  a four -carbon c h a i n  
hut  n o t  t w o  double  bonds and 4'-chloro-4'-dehydruxyl-adrnallene showed much less or no 
anti-l iIV a c t i v i t y .  These d a t a  s u g g e s t  t h a t  t h e  two double  bonds i n  t h e  four-carbon c h a i n  
and 4 ' -hydruxyl  group a r e  c r i t i c a l  f u r  anti-HIV a c t i v i t y .  Our o b s e r v a t i o n s  p r o v i d e  new 
s t r u c t u r e / a c t i v i t y  r e l a t i o n s h i p s  f o r  a c y c l i c  na lc leos ides ,  and may be of v a l u e  i n  devc~lvli~ti&! 
a new c l a s s  of  e x p e r i m e n t a l  d r u g s  f u r  t h e  t h e r a p y  of HlV-re la ted  d i s e a s e s .  

__ 

u 308 P h o s p h o r o t h i o a t e  Analogs o i  O l i g o d e o x y n u c l e o t i d e  I n h i b i t  V i r a l  K e p l i c a t i o n  of 
H I V  (Human Immunodeficiency V i r u s ) :  I n h i b i t i o n  u t  de  nova I n i e c t i o n  i n  Un- 

I n f e c t e d  C e l l s  and K e g u l a t i o n  of Viral  E x p r e s s i o n  i n  C h r o n i c a l l y  I n f e c t e d  C e l l s .  Makuto 
Matsukura l  Kazuo S h i n o z u k a l ,  Gera ld  Z o n 2 ,  H i r o a k i  M i t s u y a l ,  F l o s s i e  Wong-Staall ,  J a c k  S. 
Cohenl,  and Samuel B r u d e r l  1) N a t i o n a l  Cancer I n s t i t u t e ,  Uethesda ,  M1, 208Y2 2 )  Applied 
n i o s y s t e m s ,  lnc . .  F o s t e r  C i t y ,  CA 94404. 
G v a l u a t i o n s  of t h e  anti-HIV a c t i v i t y  of n u c l e a s e - r e s i s t a n t  p h o s p h u r u t h i o a t e  a n a l o g s  of 
o l i g o d e u x y n u c l e o t i d e s  a g a i n s t  H I V  were per formed i n  two d i f i e r e n t  sys tems.  I n  t h e  f i r s t  
system, '  we  t e s t e d  t h e  c a p a c i t y  o t  t h e s e  a g e n t s  t u  b lock  H I V  r e p l i c a t i o n  and c y t o p a t h i c  
e t iect  a g a i n s t  u n i n f e c t e d  t a r g e t  T - c e l l s .  We observed  t h a t  c e r t a i n  p h o s p h o r o t h i o a t e  
a n a l o g s  e x e r t e d  p o t e n t  anti-HIV e f f e c t s .  These e f f e c t s  d i d  n o t  r e q u i r e  a s p e c i f i c  o r d e r e d  
sequence  complementary t o  t h e  genes  of H I V .  Even p h o s p h o r o t h i o a t e  homo-oligomers s u c h  a s  
o l i g o d e o x y c y t i d i n e  p h o s p h u r u t h i o a t e  were p r o t e c t i v e  a g a i n s t  t h e  v i r a l  c y t o p a t h i c  e f f e c t .  
In  t h e  second sys tem,  we t e s t e d  whether  such  a g e n t s  could  i n h i b i t  v i r a l  e x p r e s s i o n  i n  
c h r o n i c a l l y  i n f e c t e d  cells. We found t h a t  c e r t a i n  p h u s p h u r o t h i o a t e  a n a l o g s  c o u l d  i n n i b i t  
v i r a l  e x p r e s s i o n  i n  s u c h  cells ,  b u t  i n  t h i s  c a s e ,  a n  a n t i s e n s e  c o n f i g u r a t i o n  was n e c e s s a r y .  
An a n t i s e n s e  c o n s t r u c t  a g a i n s t  a r t / t r s  ( a  r e g u l a t o r y  gene e s s e n t i a l  f o r  e f f i c i e n t  H I V  
e x p r e s s i o n )  showed s t r o n g  i n h i b i t o r y  e f f e c t s  a g a i n s t  v i r a l  p r o t e i n  p r o d u c t i o n  (p24 
a n t i g e n )  a s s e s s e d  by a n  a n t i g e n  c a p t u r e  KLISA a s s a y ,  b u t  random sequences  o r  non-sense 
c o n f i g u r a t i o n s  i n c l u d i n g  homo-oligomer f a i l e d  t o  i n h i b i t  v i r a l  e x p r e s s i o n  under t h e s e  
c o n d i t i o n s .  Thus, p h o s p h o r o t h i o a t e  o l i g u n e r s  c a n  show p o t e n t  anti-HIV a c t i v i t y  and c o u l d  
have a t  least t w o  d i f f e r e n t  mechanisms of i n h i b i t i n g  t h e  l i f e  c y c l e  of HIV. 

_ _  
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u 309 DEXTKAN SULFATE SUPPKESSIUN OF VIKUSES I N  THE H I V  FAMILY: INHIBITIUN OF VIdIUN 
BINDING 'TO CD4+ CELLS. H i r o a k i  M i t s u y a l ,  I)J LooneyL,  S Kuno3, K Ueno j ,  i.' 

Wong-Staal? ,  and  S B r o d e r l .  C l i n i c a l  Onco logy  Program1, L a b o r a t o r y  of Tumor C e l l  B i o l o g y 2 ,  
N a t i o n a l  C a n c e r  I n s t i t u t e ,  B e t h e s d a ,  M D ;  Ueno F i n e  C h e m i c a l s  l n d u s t r y  L td . ,  I t a m i ,  J a p a n 3 .  
A c y t o p a t h i c  human r e t r o v i r u s  t e r m e d  human i m m u n o d e f i c i e n c y  v i r u s  ( H I V )  i n i e c t s  CD4+ 
c e l l s  i n c l u d i n g  h e l p e r  T - lymphocy tes ,  c e r t a i n  B-lymphocytes  and macrophages  and  c a u s e s  
v a r i o u s  p a t h o g e n i c  c h a n g e s  i n  s u c h  immunocompetent  ce l l s .  The f i r s t  s t e p  i n  t h e  i n f e c -  
t i o n  of human T-lymphocytes  by t h i s  v i r u s  is  a t t a c h m e n t  t o  t h e  t a r g e t  c e l l  r e c e p t o r ,  
wh ich  c o n s i s t s  of t h e  CD4 b i n d i n g  domains  as e s s e n t i a l  componen t s .  T h i s  s t e p  m i g h t  b e  
v u l n e r a b l e  t o  a t t a c k  by a n t i b o d i e s ,  c h e m i c a l s ,  o r  s m a l l  p e p t i d e s .  D e x t r a n  s u l f a t e ,  a 
l o n g  c h a i n  po lymer  of g l u c o s e  (M.W.-8,000) c o n t a i n i n ) ;  17-'LOX s u l t u r  w h i c h  h a s  been  g i v e n  
o r a l l y  t o  human b e i n g s  f o r  inore t h a n  two d e c a d e s  as a n t i c o a g u l a n t  o r  a n t i - l i p e m i c  a g e n t ,  
was f o u n d  t o  b l o c k  t h e  b i n d i n g  of H I V - 1  v i r i o n s  t o  v a r i o u s  t a r g e t  T - lymphocy tes ,  i n h i b i t  
s y n c y t i a  f o r m a t i o n ,  and  e x e r t  a p o t e n t  i n h i b i t o r y  e f f e c t  a g a i n s t  H I V - 1  i n  v i t r o  a t  con-  
c e n t r a t i o n s  t h a t  are l i k e l y  t o  be c l i n i c a l l y  a t t a i n a b l e  i n  human b e i n g s .  In  o u r  e x p e r i -  
m e n t ,  d e x t r a n  s u l f a t e  a t  2 1 0  u g / m l  c o m p l e t e l y  i n h i b i t e d  t h e  b i n d i n g  o f  3 H - u r i d i n e - l a b e l e d  
H I V - 1  t o  CL%+ T-lymphocytes .  We have  a l s o  o b s e r v e d  t h a t  c o m b i n a t i o n s  of d e x t r a n  s u l t a t e  
a n d  c e r t a i n  DNA c h a i n - t e r m i n a t i n g  d i d e o x y n u c l e o s i d e s  i n c l u d i n g  3 ' - a z i d o - 2 ' , 3 ' - d i d e o x y -  
t h y m i d i n e  (AZT) and 2 ' , 3 ' - d i d e o x y c y t i d i n e  s u p p r e s s  HJV-1  r e p l i c a t i o n  b e t t e r  tiiaii each 
d r u g  d o e s  a l o n e  i n  v i t r o .  T h i s  d r u g  a l so  s u p p r e s s e d  t h e  i n  v i t r o  r e p l i c a t i o n  of a n o t h e r  
human p a t h o g e n i c  r e t r o v i r u s ,  HIV-2. T h e s e  o b s e r v a t i o n s  c o u l d  hdve t h e o r e t i c a l  and c l i n i -  
ca l  i m p l i c a t i o n s  i n  s t r a t e g i e s  t o  d e v e l o p  new an t i -HIV d r u g s .  

u 310 

Judita*, Cserni S.**, Szabo Susana, Alexei Viorica, Nistor Vectoria, Alexei Cezara, Bldean 
Ana, Alexei D., Univ. Cluj Napoca, Pol ic i l in ic  n r  2 Timisoara*, Chem.Ind. Solventul 
Timisoara**, Romania. 
One of the  factors affecting the  success of oncolcgical radiotherapy is  medullosuppression 
induced by radiotherapy. 
adjwant i n  radiotherapy of cancer, w e  t e s t e d t h e  e f fec t  of choline lac ta te  (CL) on Wistar 
r a t s  irradiated with 350 rad. 
irradiation, 20 mg CL/kg b.w. The animals were sacrificed day 15. Three hours before the 
sacrifice,  they were injected i.p. with 111 C i  5%e citrate, and the  medullar, splenic and 
hepatic captation of radioiron was measured, and compared with normal unirradiated r a t s  
(M), t o  normal r a t s  t rea ted  d. 1-3 and d. 5-9 with daily 20 mg CL/kg ( E L ) ,  and t o  
irradiated r a t s  which did not receive any treatment ( I ) .  
c i t r a t e  i n  hematopietic system: M (872 
cpm); CL (1160 ? 156 cp") . 
compensatory restoration of erythropoiesis was  observed by elevated values of medullar 
captation. In CL, t he  restoration of e ry th rop ie s i s  is very big in  cMnparison with I. 
Our experimental resu l t s  recomnend the  use of CL as  an adjuvant i n  antitumoral 
radiotherapy. 

MEDUUQPFWECTIVE EWET OF CHOLINE LACTATE IN MEDULIODEPRESSION INDUCED WITH 
F#'IDIATION, Nistor C.C., Nistor C., Uray Z. ,  W a y  Klara, Mihail N., Csemi 

In order t o  discover an erythroprotective and hepatoprotective 

The CL was given 3 days before and 5 days a f t e r  

The radioincorporation of 5%e 

A 
115 cpm) ; I (1016 ? 116 cpm) ; MSL (880 ? 115 

In K L  and CL radiocaptation of radioiron was  unmodified. 

u 311 SPECIFIC ACTIVE IMMUNOTHERAPY WITH VACCINIA MELANOMA ONCOLYSATE (VMO):  EXTENSION 
OF DISEASE-FREE SURVIVAL, Marc K .  W a l l a c k ,  J e r r y  A .  Bash  a n d  A l f r e d  A .  B a r t o l u c c i ,  

Mount S i n a i  M e d i c a l  C e n t e r ,  M i a m i  Beach ,  FL 33140 a n d  The  U n i v e r s i t y  of A l a b m ,  Bimunghm, AI,. 

S p e c i f i c  a c t i v e  immuno the rapy  is b a s e d  upon t h e  i n j e c t i o n  of " v a c c i n e s "  c o n t a i n i n g  
t u m o r - a s s o c i a t e d  a n t i g e n s  (TAA) which  are s u f f i c i e n t l y  immunogenic  i n  t h e  h o s t  t o  e l i c i t  a n  
e f f e c t i v e  r e s p o n s e  a g a i n s t  r e s i d u a l  or i n c i p i e n t  t u m o r .  An o n c o l y s a t e  p r e p a r e d  f r o m  p o o l e d  
v a c c i n i a - i n f e c t e d  a l l o g e n e i c  melanoma c e l l  l i n e s  (VMO) w a s  u s e d  t o  t r e a t  39 e a r l y  s t a g e  
melanoma p a t i e n t s .  Each  p a t i e n t  r e c e i v e d  a s m a l l p o x  b o o s t e r ,  f o l l o w e d  o n e  week la ter  by t h e  
f i r s t  o f  13 w e e k l y  i n t r a d e r m a l  i n j e c t i o n s  o f  2.0 mg VMO. S u b s e q u e n t  i n j e c t i o n s  g i v e n  a t  b i -  
w e e k l y  i n t e r v a l s  were c o n t i n u e d  f o r  o n e  y e a r  o r  u n t i l  r e c u r r e n c e .  T r e a t m e n t  w a s  t o l e r a t e d  
w i t h  m i n i m a l  t o x i c i t y ,  w i t h  less t h a n  5% o f  r e a c t i o n s  i n  t h e  g r a d e  3 o r  4 c a t e g o r y ,  and  none  
s e v e r e  enough  t o  i n t e r r u p t  t h e r a p y .  The  s t u d y  was i n i t i a t e d  i n  12/84.  A t  t h e  m o s t  r e c e n t  
f o l l o w - u p  ( 1 2 / 8 7 )  16 p a t i e n t s  r e m a i n  w i t h  n o  e v i d e n c e  o f  d i s e a s e .  Twenty-one p a t i e n t s  h a v e  
r e c u r r e d  a n d  13 o f  t h e s e  h a v e  d i e d .  Median s u r v i v a l  w a s  24 months .  Compar i son  o f  d i s e a s e -  
f r e e  s u r v i v a l  of VMO t r e a t e d  p a t i e n t s  i n  t h i s  s t u d y  w i t h  ma tched  h i s t o r i c a l  c o n t r o l s  showed 
a s i g n i f i c a n t  a d v a n t a g e  o f  VMO t r e a t m e n t  ( p  = 0 .04)  a t  1 2  mon ths .  
p r o s p e c t i v e  r andomized  s t u d y  c o m p a r i n g  VMO t r e a t m e n t  w i t h  t r e a t m e n t  u s i n g  v a c c i n i a  a l o n e  i s  
c u r r e n t l y  b e i n g  i n i t i a t e d  i n  a n  a t t e m p t  t o  c o n f i r m  t h i s  r e s u l t .  

A m u l t i - i n s t i t u t i o n a l  
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U 312 RECEPTOR B I N D I M G  REQUIREMENTS FO IL-2-TOXIN MEDIATED CYTOTOXICITI. C. W a t e r s ,  
P.Schimke*, R .Sande r son ,  T .S t romf ,  & J.Murphy*. S e r a g e n ,  I n c . ,  H o p b i n t o n  MA 0 1 7 4 8 ,  
SBe th  I s r a e l  T l o s p i t a l ,  B o s t o n  EIA 0 2 2 1 5 ,  and * U n i v e r s i t y  H o s p i t a l ,  B o s t o n  MA 02118.  

We h a v e  r e c e n t l y  d e s c r i b e d  t h e  g e n e t i c  c o n s t r u c t i o n  and  p r o p e r t i e s  o f  a c h i m e r i c  t o x i n  i n  
wh ich  t h e  r e c e p t o r  b i n d i n g  domain  o f  d i p h t h e r i a  t o x i n  was r e p l a c e d  w i t h  i n t e r l e u k i n - 2  
( IL-2 ) .  The f u s i o n  p r o t e i n  h a s  b e e n  d e s i g n a t e d  I L - 2 - t o x i n .  We r e p o r t  h e r e  s t u d i e s  on  t h e  
n a t u r e  o f  t h e  I L - 2 - t o x i n :  IL-2 r e c e p t o r  ( IL-2R) i n t e r a c t i o n  r e q u i r e d  f o r  p r o d u c t i v e  e n t r y  
o f  t h e  ADP- r ibosy l  t r a n s f e r a s e  component  o f  I L - 2 - t o x i n  i n t o  t a r g e t  c e l l s .  U s i n g  c e l l  
l i n e s  b e a r i n g  n a t i v e  and s t r u c t u r a l  v a r i a n t s  o f  t h e  IL-2R, we h a v e  found  t h a t  h i g h  
a f f i n i t y  IL-2R a r e  o b l i g a t o r y  f o r  t h e  e n t r y  o f  t h e  ADP- r ibosy l  t r a n s f e r a s e  i n t o  t h e  
c y t o s o l .  I n  p55+p75+ c e l l s ,  p i c o m o l a r  q u a n t i t i e s  o f  I L - 2 - t o x i n  a r e  s u f f i c i e n t  t o  i n h i b i t  
p r o t e i n  s y n t h e s i s  by 50% (IC50glOOpM). C e l l s  wh ich  e x p r e s s  o n l y  t h e  p55 or p75 s u b u n i t  o f  
t h e  IL-ZR a r e  r e s i s t a n t  t o  I L - 2 - t o x i n .  R e s i s t a n c e  d o e s  n o t  a p p e a r  t o  b e  r e l a t e d  t o  a l ess  
a f f i n a t e  i n t e r a c t i o n  w i t h  t h e  I1,-2R s i n c e  p r e l i m i n a r y  S c a t c h a r d  a n a l y s i s  s u g g e s t s  t h a t  t h e  
b i n d i n g  c o n s t a n t  f o r  I L - 2 - t o x i n  i s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom t h a t  o f  n a t i v e  IL-2 
i t s e l f .  P r e l i m i n a r y  d a t a  a l s o  s u g g e s t  t h a t  I L - 2 - t o x i n  may i n t e r n a l i z e  w i t h  r a t e s  
c o m p a r a b l e  t o  t h o s e  r e p o r t e d  f o r  IL-2.  T h e s e  s t u d i e s  s u g g e s t  t h a t  t h e  r o u t e  o f  I L - 2 - t o x i n  
bound t o  t h e  p75 s u b u n i t  o f  t h e  IL-2R may d i f f e r  f rom t h a t  o f  I L - 2 - t o x i n  hound t o  h i g h  
a f f i n i t y  IL-29. 
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