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Titre of AN Ab" Thymosin liver activity b Crystals in epithelial cells ~ 

Swiss SWAN Swiss SWAN Swiss SWAN (%) 

31/~-month-old 0 8-64 128 16-32 0 10 

5-month-old 0 64-2048 128 8 16 0 80 

Obtained by immunofluorescence, b Obtained by the technique of BACH et al. 3-9. o % of epithelial ceils with crystals. 

the  d e v e l o p m e n t  of epi thel ia l  cells in NZB and  (NZB • 
NZW) F1. A defici t  in T cell func t ions  has been  observed  
moreover  in b o t h  h u m a n s  and animals  wi th  a u t o - i m m u n e  
disease 6,7, along wi th  a def ini te  r educ t ion  of t hymos in -  
like ac t iv i ty  in the  se rum 3, s, 9. 

The Table  shows the  presence  of crystals ,  the  level of 
se rum thymos in - l ike  ac t iv i ty  and  the  t i t re  of AN Ab for 
the Swiss and S W A N  mice. In  S W A N  mice the  level of 
se rum thymos in - l ike  ac t iv i ty  falls be tween  3~/2 and 
5 months ,  whereas  the  n u m b e r  of cells w i th  crys ta ls  
increases over  the  same period,  as does the  n u m b e r  of 
mice posi t ive  in AN Ab. We  suggest  t h a t  the  cy top lasmic  
crys ta ls  r epresen t  an int racel lular  build up of thymos in ,  
or a p recursor  which  canno t  be secre ted  by  the  cell, 
pe rhaps  due to  lack or modi f ica t ion  of an enzyme  necess- 
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ary  for the  ac t iva t ion  of th is  hormone .  Other  examples  of 
in t racel lular  crys ta ls  represen t ing  s torage of Ullsecreted 
p ro te in  have  been d o c u m e n t e d  10-12. 

This  hypo thes i s  will be t e s t ed  by  a more  deta i led  
inves t iga t ion  of the  age a t  which  the  crys ta ls  f i rs t  appea r  
in the  S W A N  mice and by  looking for s imilar  fo rmat ions  
in o the r  a u t o i m m u n e  animals,  such as NZB mice and 
pe rhaps  in old mice of normal  strains.  In  observa t ions  
made  on a few S W A N  mice at  an age of 1 year,  c rys ta ls  
were p resen t  t h o u g h  less a b u n d a n t l y  t h a n  in the  5 -month  
mice. 

Rdsumd. L'g tude  en microscopie  61ectronique du t h y m u s  
de souris a u t o i m m u n e s  S W A N  de 5 mois  don t  le t a u x  
d ' ac t iv i t6  <~thymosine like~> est  tr~s bas, mo n t r e  la 
pr6sence d ' inc lus ions  cris tal l ines darts le cy top la sme  des 
cellules r6ticulo6pith61iales. Ces c r i s taux  6voquen t  la 
possibil i t6 d ' u n  d6faut  d ' excr6 t ion  de l ' ho rmone  t h y m i q u e  
par  les cellules 6pith61iales exp l iquan t  la faible act ivi t6 
hormona le  t rouv6e dans  le t o r r en t  c i rculatoire  de ees 
an imaux .  
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Antiandrogenic Suppression of Lymphocytic Blastogenesis:  in vitro and in vivo Observations 

The androgenic  dependence  of p ros t a t i c  cancer  and its_ 
" ~ _  . . 

t r e a t m e n t  b y  an t i androgen ic  t h e r a p y  b y  the  admin i s t r a -  
t ion of es t rogen has  been  well d o c u m e n t e d  since the  classi- 
cal s tudies  of HIJGGINS et  al. 1. However ,  t he  po ten t i a l  
effects of such t h e r a p y  on the  immunolog ic  respons iveness  
of the  hos t  to  m a l i g n a n c y  have  no t  been del ineated.  
Recent ly ,  ABLIN 2 al luded to  the  poss ibi l i ty  t h a t  as 
es t rogens  resul t  in a general ized s t imula t ion  of the  
re t icu loendothe l ia l  sy s t em leading to  w h a t  appears  to be 

suppress ion of ce l l -mediated hype r sens i t i v i t y  react ions  
and  e n h a n c e m e n t  of c i rculat ing a n t i b o d y  p roduc t ion  
t h a t  pa l la t ive  hormona l  t h e r a p y  in pa t i en t s  w i th  advanced  

1 C. HUGGIiCS, R. E. STEVENS JR. and C. V. HODGES, Arch. Surg. 43, 
2O9 (1941). 

2 R. J. ABLIN, in Symposium on Normal and Abnormal Growth o[ 
the Prostate (Ed. E. R. AXELROD; Charles C. Thomas, Springfield 
1975), in press. 

Table I. Effect of diethylstilbestrol diphosphate (DEP-S) on the incorporation of 3H-thymidine of peripheral blood lymphocytes 
stimulated with phytohaemagglutinin (PHA) 

Mean ~ S.D. • 10 _4 Counts/min incorporation of 3H-thymidine of 10 6 peripheral blood lymphocytes incubated with ~ 

PHA PHA + DES-P Without PHA DES-P 

7.5 • 4.6 3.3 • 2.3 1.3 • 0.83 0.92 -t- 0.38 

Data expressed as mean value :~ 1 S.D. of triplicate determinations on 7 adult males. 
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Table II. Effect of serum from patients with prostatic cancer prior to and following estrogen therapy on the incorporation of aH-thymidine of 
autologous peripheral blood lymphocytes stimulated with phytohaemagglutinin 

Mean • 10 -4 epm incorporation of 3H-thymidine of 106 peripheral blood lymphocytes incubated with autologous serum 

Prior to estrogen Following estrogen Significance b (p) 

19.5 9.9 < 0.05 

Data expressed as mean value of triplicate determinations on 8 patients with prostatic cancer prior to and following receipt of estrogen. 

b Probability that difference in mean cpm prior to and following receipt of estrogen are not due to chance as determined by the Student's 
t-test. 

cancer  of the  breast  or pros ta te  m a y  reduce the  surveil-  
lance efficiency of thei r  immunologic  system. As there is 
evidence suggest ive tha t  in v i t ro  r eac t iv i ty  of per ipheral  
blood lymphocytes  (PBL) to var ious  mitogens,  no tab ly  
phy tohaemagg lu t in in  (PHA),  closely parallels  cell- 
media ted  immunologic  competence,  we have  as an 
init ial  approach  to inves t iga t ing  the effects of exogenous 
estrogen on immunologic  competence  eva lua ted  .the effect 
of estrogen on P H A  induced lymphocy t i c  blastogenesis.  

H u m a n  P B L  from 7 hea l thy  adul t  males, 18 to 33 years  
of age, were obta ined by centr i fugat ion of the  leucocyte-  
rich p lasma of heparinized blood on a Ficoll  (Pharmacia  
Fine Chemicals, Uppsala,  Sweden) - I sopaque  (Nyegaard 
and Company,  Oslo, Norway) gradient .  Tr ipl ica te  2 ml 
cultures containing 5.0•  P B L / m l  of 80~o R P M I  
1640 medium (Grand Is land Biological  Company,  Grand 
Island, New York) supplemented  wi th  20% foetal  calf 
serum (Grand Is land Biological  Company,  Grand Island, 
New York) containing 100 U / m l  penicil l in G and 100 ixg/ 
ml s t rep tomycin  wi th  and wi thou t  purif ied P H A  (Bur- 
roughs Wellcome,  Beckenham,  England,  Lo t  K 6165) 
recons t i tu ted  in phospha te  buffered saline, p H  7.2, a t  a 
concent ra t ion  of 5 ~xg p ro te in /ml  cul ture  were prepared 
and incubated  for 68 h at  37 ~ in a 5~o CO2 in air mixture .  
Viabi l i ty  was assessed by  t rypan-b lue  dye exclusion. 
4 ~xCi of aH-thymidine  (SHTdR, specific ac t iv i ty  66 Ci/ 
raM, ICN Pharmaceut icals ,  Inc., I rvine,  California, 
Lo t  No. 613262) was added 4 h before harvest ing.  
B las togenes i s  was defined as incorporat ion of ~HTdR 
in the  t r ichloroacet ic  acid-insoluble fraction (DNA) 
measured by l iquid scinti l lat ion count ing (Mark IV, Searle, 
Chicago, Illinois) and expressed as cpm per  106 PBL.  

The effect of estrogen on blastogenesis was evalua ted  
by  the  addi t ion  of 500 ~zg/ml cul ture  of St i lphostrol  
(diethylst i lbestrol  diphosphate,  DEP-S ,  Dome Labora-  
tories, W e s t  Haven ,  Connecticut) de te rmined  as the  
op t imal  inhibi tory  doseage from a dose response curve  
for PHA-s t imu la t ed  P B L  cul tured in va ry ing  concentra-  
t ions of D E P - S ,  to cul tured P B L  wi th  and wi thou t  PHA.  

The effect of D E P - S  on the  incorporat ion of 3HTdR of 
human  P B L  from 7 hea l thy  adul t  males s t imula ted  wi th  
P H A  is presented in Table  I. The da ta  are presented as 
the  mean  4- 1 S.D. of t r ipl icate  de terminat ions  expressed 
as cpm/106 PBL.  As shown, there  was a 56~o reduct ion  in 
the  mean  resoonse of P B L  to P H A  following the  ineorpo- 

ra t ion  of D E P - S  into the culture medium.  Based upon 
the 'sign tes t '  of the probabi l i ty  under  the  'null  hypoth-  
esis' of th is  reduct ion or suppression of lymphocyt ic  
blastogenesis occuring by  chance was 0.008, indicat ing a 
ve ry  signif icant  difference in lymphocy t i c  blastogenesis 
of P H A  in the  presence and absence of D E P - S .  

The possibi l i ty t ha t  the  observed reduct ion of lympho-  
cyt ic  blastogenesis to P H A  in the  presence of D E P - S  
was due to a lymphocy to tox ic  effect of D E P - S ,  was 
excluded by  the  observat ion  t h a t  the  v iab i l i ty  (as 
de termined  by t rypan-b tue  exclusion) of P B L  incubated  
for 72 h in the  supplemented  cul ture med ium alone and 
the  supplemented  cul ture med ium containing the  in- 
h ib i t ing  dosage of D E P - S  were identical.  

The results suggest t h a t  D E P - S  suppresses the  in v i t ro  
response of h u m a n  P B L  to P H A .  In  v iew of recent  studies 
by  BRESClA~I et al.3 demons t ra t ing  the  in teract ion of 
estrogen receptors wi th  in t ranuclear  cellular components ,  
i.e. chromat in ,  i t  is suggested tha t  the  observed reduct ion  
in the  blastogenic response of P B L  to P H A  in the  
presence of D E P - S  m a y  be due to an intrinsic nuclear  
a l te ra t ion  of D N A  synthesis  ra ther  than  an ac tual  
blockage of lymphocy t i c  receptor  t ransforming sites. 
This reduct ion or suppression of blastogenesis in the 
presence of estrogen suggests, parLicularly in view of 
pre l iminary  studies 4 as shown in Table  I I ,  demonst ra t -  
ing suppression of blastogenesis of PHA-s t imu la t ed  P B L  
in the  presence of autologous serum from pat ien ts  wi th  
prosta t ic  cancer following estrogenic therapy,  t ha t  the 
pal la t ive  effects of estrogen the rapy  in the clinical t rea t -  
men t  of pa t ien ts  wi th  pros ta t ic  cancer m a y  be coun- 
tered by  its adverse  effect on the  host 's  immunologic  
responsiveness to mal ignancy.  

8 F. BRESCIANI, E. NOLA, V. SICA and G. A. PucA, Fedn Proc. 32, 
2126 (1973). 

4 R. J. ABLIN, P. GoI~AS, G. R. B~uNS and I. M. Bus~, Clin. Res. 
22, 599 A (1974). 
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Subsequen t  s tudies  p resen t ly  in progress  shall  a t t e m p t  
to ver i fy the  above  hypothes is ,  i.e. t h a t  reduc t ion  in the  
blas togenic  response  of P B L  to P H A  in the  presence of 
D E P - S  is due to an intr insic  nuclear  a l te ra t ion  of DNA 
syn thes i s  and  to eva lua ted  and corre la ted the  level of 
es t rogen in the  sys temic  circulat ion wi th  l ymphocy t i c  
reac t iv i ty  to P H A :  a) in pa t i en t s  wi th  pros ta t ic  cancer  
pr ior  to and following es t rogen t h e r a p y  and b) in females 
pr ior  to  concept ion  and  dur ing  each t r imes t e r  per iod in 
the  presence  of autologous or isologous serum. 

Zusammen/assung. Nachweis,  dass  die F/ ihigkeit  zur 
Blas togenese  der  L y m p h o z y t e n  gesunder  junger  M/inner 
nach  IReizung mi t  Phy toh / imagglu t in in  im per ipheren  
Blut  un te rdr f ick t  wird, wenn  die L y m p h o z y t e n  zusammen  

mi t  0 s t r o g e n  (Die thyls t i lbes t ro l -Diphosphat )  kul t iv ier t  
werden.  

R. J. ABLIN, G. R. BRUNS, P. GUINAN and  I. M. BUSH 

Immunobiology Section and the Center/or the Study o/ 
Prostatic Diseases, Division o/ Urology, Cook County 
Hospital and Graduate School o/Medicine; 
7825 West Harrison Street, Chicago (Illinois 60612, 
USA); the Hehtoen Inst i tute/or Medica~ Research; 
Mount Sinai Hospital Medical Center and the 
Departments o] Microbiology and Urology, the Chicago 
Medical School/University o/Health Sciences, Chicago 
(Illinois, USA), 13 May 1974. 

Influence of Chronic Trea tment  with  2 - B r o m o - a - e r g o c r y p t i n e  (CB-154) on the Reproductive  
and Lactational  Per formance  of the C3H/HeJ Female  Mouse  ~ 

2-Bromo-c~-ergocryptine (CB-154) is an effective sup- 
pressor  of p i tu i t a ry  pro lac t in  secret ion in mice 2, 3, ra ts  4, 5 
cer ta in  domes t ic  animals~ and  m a n  ~-9. A n u m b e r  of 
laborator ies  have  p rov ided  convincing  evidence t h a t  
prolac t in  is cri t ically involved in t he  deve lopmen t  and 
g rowth  of mur ine  m a m m a r y  tumors  ~0-~3. Thus,  chronic 
CB-154-induced suppress ion of prolac t in  secret ion has 
been shown to  v i r tua l ly  p r even t  the  appearance  of 
spon taneous  m a m m a r y  carc inoma in mice3 and p romote  
regression of carc inogen- induced ra t  m a m m a r y  tu-  
mors  14-16. 

Because of the :  1. s t r ik ing a n t i - m a m m a r y  tumor igenic  
effects of the  drug in roden ts  3,14-~6 ; 2. possible s ignif icant  
role for prolac t in  in h u m a n  breas t  tumorigenes is  ~7-~9 and 
3. cur ren t  and c o n t e m p l a t e d  use of t he  drug for p ro lac t in  
suppress ion in women  s, it  is impera t ive  to  de te rmine  the  
effects of the  drug  on o ther  endocr ine  re la ted  processes. 
Thus,  the  purpose  of th i s  inves t iga t ion  is to  de te rmine  the  
effects of chronic t r e a t m e n t  w i th  CB-154 on the  repro-  
duct ive  and  lac ta t ional  act ivi t ies  of the  C3H/HeJ  female 
mouse.  

Materials and methods. All animals  used in th is  s tudy  
were C 3H/HeJ  mice  ob ta ined  f rom the  Jackson  Labora-  
tories, Bar  Harbor ,  ME. They were housed in e i ther  groups 
of 3 (3 females) or groups of 4 (3 females plus 1 male) in a 
t e m p e r a t u r e  (24 ~ • 0.5 ~ and  l ight  (14 h/day)  control led 
e n v i r o n m e n t  and p rov ided  a diet  of W a y n e  Lab  Blox 
(Allied Mills, Inc.,  Chicago, IL) and  wa te r  ad l ibi tum. 

Treatment of mice with CB-754 prior to mating. 24 nul- 
l iparous 2-month-o ld  female mice were given s.c. in ject ions  
of 0.1 mg CB-154 suspended  in 0.9 % NaC1 solut ion daily, for 
50 days.  The CB-1544 suspens ion  ( lmg/ml)  was p repa red  
by  dissolving the  drug ini t ial ly in a min imal  a m o u n t  of 
e thanol  and di lut ing to vo lume wi th  0.9% NaC1 solution. 
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Table I. Effect of daily treatment for 50 days of C3H/HeJ female mice with CB-154 prior to mating on reproductive performance 

Treatment No. of No. and % of nfiee Mean * latency period Mean ~ No. of pups Pups surviving to Mean �9 weight of 
mice which became pregnant of parturition (day) per litter at weanling weanling (%) pups at weanlirlg (g) 

Controls 24 24 (100%) 35.0 • 2.4 4.9 4- 0.7 53 9.5 4- 0.6 

CB-154 b 21 21 (100%) 28.1 4- 3.4 5.2 4- 0.3 62 8.4 4- 0.1 

Mean 4- standard error, b CB-154, 0.1 mg/mouse]day. 


