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Influence of DEAE-D on the growth characteristics and the number of chromosomes in L-celis 

EXPERIENTIA 28]~ t~ 

Duration of action Relative plating~ Generation time S-phaseb G2 phase b 
of DEAE-D (%) (h) (h) (h) 
(500 ~tg/ml) 

Mitotic index 
(%) 

Number of 
chromosomes 

Modal Range 

/0 ~ 100 17.5 7.5 3.5 5.4 
30 min 62-80 18.5 6.5 4.5 4.4 

~Absolute plating efficiency 75-86%. ~Determined by autographic technique in asynchronous population 9. 

54 50-58 
51 and 53 48-60 

exogenous D N A  in m a m m a l i a n  cells cu l t iva ted  in vi tro.  
For  the  expe r imen t s  we used aH-DNA isolated f rom L- 
cells n ,  as hos t  ceils L-cells cu l t iva ted  in mono laye r  in 
min ima l  Eagle ' s  m e d i u m  s u p p l e m e n t e d  w i t h  calf se rum 
and carrier  t hymid ine .  Af te r  the  appl ica t ion  of D E A E - D ,  
t he  incorpora t ion  of 3H-DNA de te rmined  a t  several  
in te rva ls  b y  the  specific ac t iv i ty  of L-cell D N A  12, was 20 
t imes  h igher  t h a n  in the  D E A E - D - d e f i c i e n t  seriesL 

The kinet ics  of the  incorpora t ion  of exogenous D N A  
and i ts  local izat ion in t he  hos t  cell in connec t ion  wi th  the  
func t ion  and  the  mechan i sm of the  effect  of D E A E - D  on 
the  up t ake  of th is  D N A  are t he  shb iec t  of fu r ther  deta i led  
s tudies .  

Zusammen[assung. :Wachs tum,  morphologische  Eigen-  
schaf ten  und  K a r y o t y p i e  kul t iv ier te r  L-Zellen wurden  

nach  Appl ika t ion  von D E A E - D e x t r a n  im Inkuba t ions -  
m e d i u m  nn te r such t .  In  einer  K o n z e n t r a t i o n  yon  500 txg/ 
ml  (was die A u f n a h m e  yon  exogener  D N S  f6rdert) und  
bei einer  E inwi rkung  wAhrend 30 min  ver/~ndert D E A E -  
D e x t r a n  die u n t e r s u e h t e n  E igenscha f t en  nicht .  
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In v i tro  R e s p o n s e  of H u m a n  L e u k o c y t e s  to A n t i - H u m a n - T h y m o c y t e  Globu l in  

Hetero logous  a n t i l y m p h o c y t e  se rum and its globul in  
der iva t ive  (ALG) pro long homogra f t  survival  in v ivo in 
m a n  and  an imals  1-3. However ,  the re  are var iable  and  of ten  
conf l ic t ing repor t s  on i ts  mi togenic  effects  in vi tro.  Several  
labora tor ies  4-s have  repor ted  i ts  s t imu la to ry  effect  on 
D N A  synthes is ,  while  o thers  g, 10 have  repor ted  i ts  inhibi-  
t o ry  effects  on syn thes i s  of DNA. 

The p re sen t  r epo r t  shows t h a t  wi th in  a na r row dose 
range a n t i l y m p h o c y t e  globulin has  a s t imu la to ry  effect  
on D N A  synthes i s  by  cul tured  h u m a n  leukocytes ,  bu t  if 
the  concen t ra t ion  of ALG is increased,  D N A  synthes i s  is 
inhibi ted ,  a t  least  pa r t l y  because of the  cy to tox ic  proper-  
t ies  of these  globulins for per iphera l  blood leukocytes .  

Materials and Methods. The a n t i l y m p h o c y t e  se rum (ALS) 
and  ALG used in th is  s t u d y  were made  in a horse  repea t -  
edly  immun ized  wi th  h u m a n  t h y m i c  cells 11. The ALG, 
pur i f ied  by  DEAE-ce l lu lose  b a t c h  ch roma tography ,  con- 
t a ined  a single IgG b a n d  de tec tab le  by  immunoe lec t ro -  
phore t i c  techniques .  Complemen t  was r emoved  f rom all 
an t i se ra  by  hea t  i nac t iva t ion  a t  56~ for 30 rain. The 
l y m p h o c y t o t o x i c  t i t e r  of ALS was 1:6400 and of ALG, 
1:3200, aga ins t  h u m a n  t h y m o c y t e s  in the  presence  of 
guinea-pig  complemen t .  

B l o o d  samples  were ob ta ined  f rom normal  adults .  The 
separa t ion  of leukocytes  (by sed imen ta t ion  method) ,  
leukocyte  cul ture  and  de t e rmina t i on  of t he  degree of sti- 
mula t ion  of D N A  syn thes i s  were done according to  t he  
m e t h o d s  used by  PRASAD et al. 1~. Dilut ions of NHS,  ALS 
and  ALG were made  in H a n k ' s  ba lanced  sal t  solut ion.  
P h y t 0 h e m a g g l u t i n i n  M (PHA) was r econs t i tu t ed  w i t h  
t r ip le  dist i l led water .  The di luted sera and the  und i lu ted  
P H A  were added  to  the  m e d i u m  (0.1 ml  per  tube) pr ior  to  

J 
the  add i t ion  of the cell suspension.  0.5 • 106 leukocytes  
were suspended  in 2.5 ml  of cul ture  m e d i u m  for each cul- 
ture.  T h y l n i d i n e - m e t h y l - H  3 (specific ac t iv i ty ,  12 ci/m 
mole) was  used to de t e rmine  the  degree of s t imula t ion  of 
D N A  synthes is .  5 h pr ior  to  h a rv e s t  0.5 ~ci of the  isotope 
was added  to each cul ture  t ube .  E x p e r i m e n t s  were re- 
pea t ed  3 t imes  wi th  s imilar  resul ts  wi th  leukocytes  f rom 
6 d i f ferent  individuals .  
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One tube  f rom each t r e a t m e n t  of t he  expe r imen t  (with- 
out  pulse labelling) was t aken  and  the  absolute  n u m b e r  of 
viable  cells was de t e rmined  using the  t r y p a n  blue dye-  
exclusion t echn ique  a t  72 h of culture.  

Results. In  all the  r epea t ed  expe r imen t s  the  general  
p a t t e r n  of D N A  s y n t h e s i s  in h u m a n  per iphera l  blood 
leukocytes  s t imula ted  by  ALG was as shown in the  Figure.  
The s t imula t ion  of aH- thymid ine  up take  by  ALG was 
dose -dependen t  and  occurred only  wi th in  ve ry  na r row 
l imits  of dose (Table). M a x i m u m  s t imula t ion  occurred at  a 
f inal  d i lu t ion of 1 : 25 and was ap p ro x i ma t e l y  20 t imes  t h a t  
of the  control .  D N A  synthes i s  d e c r e a s e d  sharp ly  a t  con- 
cen t ra t ions  of ALG above  and below 1 : 25. Similar  curves 
were ob ta ined  wi th  ALS.  Peak  s t imula t ion  was ob ta ined  
a t  a f inal  di lut ion of 1:50 (Table), which  conta ined  the  
same n u m b e r  of cy to tox ic  a n t i b o d y  uni ts  as the  1 : 25 di- 
lu t ion  of ALG. 

Op t ima l  doses of ALS or ALG appeared  to  be as effec- 
t ive  a mi togen  as the  non-specif ic  s t imu lan t  PHA.  The 
immunologica l  m e d i a t i o n  of the  increased 3H- thymidine  
u p t ak e  by  ALS or ALG was ind ica ted  by  the  failure of 
N H S  to produce  a s imilar  s t imula t ion  in D N A  synthes is  
(Figure). No add i t ive  syn the t i c  capac i ty  was found when  
cells were incuba ted  i n ' t h e  presence  of b o t h  ALG and  
P H A .  

The failure of ceils to incorpora te  3H- thymidine  in the  
presence  of h igh  concen t ra t ion  of ALG was unexpec ted .  
However ,  large a m o u n t s  of ALG p ro d u ced  p r e d o m i n a n t l y  
nonviab le  cul tures  as measu red  by  dye  up take  (Table). 
The h ighes t  concen t ra t ion  of ALG, in t he  presence  of PHA,  
also inh ib i t ed  the  s t imu la t ion  of D N A  synthes is  and re- 
duced  cell viabi l i ty .  High. concen t ra t ions  of ALS also re- 
duced cell viabi l i ty,  a l though  no t  as grea t ly  as did ALG. 

Discussion�9 The resul ts  of th is  s t u d y  indica te  t h a t  horse 
a n t i - h u m a n  t h y m o c y t e  globulin can s t imula te  D N A  syn- 
thes is  in cul tured  h u m a n  per iphera l  leukocytes .  Similar  
observa t ions  have  prev ious ly  been m a d e  *,la. Our dose- 
response  curves for ALG and ALS were qui te  sharp  as 
compared  to  some o the r  reports�9 The differ ing effective- 
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Stimulation of DNA synthesis in human peripheral blood leukoeytes 
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ness of these ant isera  in s t imula t ion  of D N A  synthesis  
migh t  be re la ted to the  methods  of immuniza t ion  and the  
sources of the  ant igens employed.  A steep dose response 
curve  for D N A  s t imula t ion  by  A L G  wi th  some reduct ion  
of response a t  the  h ighes t  A L G  concent ra t ion  has  also 
been  repor ted  14 using guinea-pig an t i - r abb i t - lymphocy te  
serum on l y m p h  node cell cultures.  

The  narrow l imits  of s t imula t ing  ac t iv i ty  expressed by  
A L G  probab ly  re la te  to an inheren t  complement - inde-  
penden t  cy to tox ic  ac t iv i ty .  The  low number  of viable  leu- 
kocytes  found in the  presence of h igh  concent ra t ions  of 
A L G  indicated t h a t  these concent ra t ions  did not  s imply  
inhibi t  D N A  per  se, bu t  instead dest royed the  v iabi l i ty  of 
the  cells. This  is p robab ly  why  the  non-specific s t imula t ion  
of D N A  synthesis  by  P H A  is also p reven ted  in high con- 
centra t ions  of ALG. Af ter  d i lu t ion of the  ALG to a po in t  
t ha t  cell v iab i l i ty  as measured  by dye exclusion remained  
a t  45% or above, P H A  was again ac t ive  in the  presence of 
ALG. This  confirms the  findings of LUNDGREN et  al. 15, 
SIMONS et  al. s, and WOODRUFF et al. 1. t ha t  the  s t imula to ry  
effect of P H A  m a y  be inhibi ted  by  ALG. However ,  the  
inhibi t ion m a y  reflect  cell dea th  or in jury  ra ther  t h a n  a 
more specific biochemical  effect. 

I n  the  case of ALS,  the  lack of 3H-thymidine  up take  at  
the  2 highest  concent ra t ions  was associated wi th  a cell 
v iab i l i ty  which ,while reduced, was as good or be t te r  t han  
t h a t  at  the  peak  D N A  response to ALG alone. This  sug- 
gests t h a t  e i ther  the  dye exclusion tes t  is an inadequa te  
measure  of cell in jury  or an addi t iona l  mechan ism is in- 
vo lved  in the  fai lure of response to the  highest  concentra-  
t ions of ALS.  

Peak  D N A  synthesis  occurred wi th  only 2.1 mg  of A L G  
prote in  as compared  to 3.75 mg  of A L S  protein,  suggesting 

a higher  specific a c t i v i t y  of ALG. Whereas  the A L S  con- 
ta ins  all  of the  serum proteins,  the  ALG is the  purif ied 
7S IgG fraction,  which is known to contain the  specific 
an t i l ymphocy te  ac t iv i ty .  Since the  s t imula t ion  of D N A  
synthesis  occurs in such a narrow di lut ion range of A L S  or 
ALG, this  in v i t ro  technique  appears  not  to be an ideal  
assay for an t i l ymphocy te  ac t iv i ty  16. 

Rdsumd. La facult6 q u ' o n t  le s6rum (ALS) an t i t hymo-  
cyte  du cheva l  et son d6riv~ IgG (ALG) de s t inmler  la 
synth~se du D N A  avec  les leukocytes  p6ripheriques hu- 
mains  a *t6 contr616e in vi t ro.  Sauf d6viat ion m~me faible 
de dosage, I 'ALS et I 'ALG s t imulen t  la synth~se du DNA.  
Une  for te  concent ra t ion  de ALG inhibe l 'effet  s t imulan t  
de la phytoh6magglut in ine .  Cela peu t  contr ibuer  en pa t t i e  

la mor t  de la cellule ou ~ sa d6gradat ion ~ cause de la 
grande concent ra t ion  de I 'ALS ou de I 'ALG. 
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Immunologica l  Blockade of the Adenohypophysis  
Therapy of Neoplasia 

Introduction. Immunolog ica l  in te rven t ion  provides  one 
me thod  to block organ function.  Since ant isera  to organs 
can be prepared,  i t  should be possible, therefore,  to inhib i t  
specifically or to modu la te  funct ion  by  va ry ing  doses of 
ant isera  or immunoglobul ins .  In  par t icular ,  we wish to 
discuss the  inhibi t ion of the  adenohypophysis .  This  gland, 
besides secret ing s t imula t ing  factors  for var ious  ta rge t  
glands, such as adrenocor t icot ropic  hormone  (ACTH), 
thyro t rop ic  hormone  (TTH) and gonadotropic  hormones  
(GH), is also secret ing dai ly  a large a m o u n t  of somato-  
t ropic  or growth hormone  (STH). We wish to propose in 
this paper  t h a t  S T H  is p robab ly  invo lved  in the  growth 
of m a n y  types  of tumours  and t h a t  consequent ly  blocking 
its p roduc t ion  should lead to t u m o u r  growth inhibi t ion.  

The hormone  dependence  or the  sens i t iv i ty  to hormones  
of m a n y  mal ignan t  or benign tumours  in humans  is well  
known.  In  the  a t t e m p t  to control  growth of m a n y  tumours ,  
hormones  are therefore  used extensively.  Hormones  have  
been and are adminis tered  even in ve ry  high doses, the  
so-called 'pharmacologica l  dosage '  in m a n y  types  of neo- 
plasia such as the  localized or sys temic  tumours  of the  
lympha t i c  and haematopoie t i c  systems, carc inoma of the  
breast ,  ca rc inoma of the  prostate ,  myelomatos i s  and m a n y  
others.  However ,  no serious a t t e m p t  has been made  to t ry  
to interfere in a specific manne r  wi th  the  funct ion  of the  
hypophysis  which receives the  inhibi t ing  or secretory 

and its Possible Application in Prophylaxis  and 

s t imul i  bo th  f rom the  per iphery  and from the  hypotha la -  
mus  and which regulates  the  ent i re  endocrine system. 

Role o[ growth hormone. S T H  is a phylogenet ica l ly  old, 
po lypep t ide  molecule,  which, like prolactin,  is present  even 
in p r imi t ive  species. I t  has probably  acquired new func- 
t ions in higher  organisms bu t  preserved its former  func- 
t ions present  in the  lower species. One of these acqui red  
funct ions  in m a m m a l s  is p resumably  tha t  of control l ing 
cell prol i fera t ion e i ther  alone or in chronological  synergism 
wi th  o ther  hormones.  These actions of STH become ev iden t  
when the  t a rge t  cells, as for example  in the  epiphyseal  
car t i lage of the  long bones, appear  dur ing growth  in post-  
na ta l  life. I t  is therefore  impor t an t  to establish in man  
which t u m o u r  cells have  acquired or ma in ta ined  the  cha- 
racter is t ics  of S T H  dependence of cer ta in  tissues for thei r  
growth.  This  concept  of hormone  dependence m a y  be 
useful for adopt ing  the  appropr ia te  hormone  the rapy  for 
cer ta in  tumours .  

S T H  has a s t ruc tura l  s imi lar i ty  wi th  another  hormone,  
prolact in ,  which is seemingly secreted by the  same or ve ry  
s imilar  so-called acidophil ic cells of the  adenohypophysis .  
Bo th  of t h e m  have  a ' t rophic '  act ion as shown in m a n y  
exper imenta l  systems. Another  main  poin t  to be considered 
is t h a t  the  acidophil ic cells secret ing somato t ropic  hor- 
mone,  cons t i tu te  to a large ex ten t  the  cell popula t ion  of 
the  adenohypophysis .  The  reason for this is unknown,  I t  is 


