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72 h, in tissue culture medium 199 (Biomed, Poland) with 
addition of 10% calf serum. The tubes were rotated and 
kept in an air atmosphere with addition of 5% CO 2. Paral- 
lel investigations were made in the following experimental 
groups: 1. lymphocytes, 2. lymphocytes + PHA, 3. lym- 
phocytes + PHA + inhibitor, 4. lymphocytes + antigen, 
5. lymphocytes -k antigen + inhibitor. These experi- 
ments were performed using P H A  P (Difco) 0,2 ~zl/ml, 
antigen 2 [xg/ml inhibitor (Zymofren Specia) 200 units/ml. 
After the appropriate period of cultivation, smears were 
made and stained with Giemsa dye. The ceils were evaluat- 
ed under the light microscope at 1000 magnification. The 
defined number of lymphoblasts was established for 500 
cells in the smears. The percentage of survival was estimat- 
ed under neutral red al. The toxic concentration of inhibi- 
tor was estimated according to the method of MERCHANT 
et al. la, This concentration after a 48 h cultivation period 
caused a depression in cell growth around the cultivated 
fragments of spleen. Inhibitor in a final concentration 
more than a half of this toxic concentration was added to 
the lymphocyte culture. Oxygen consumption was measur- 
ed to the routine method in a Warburg apparatus 1~. In 
each Warburg tube, lymphocyte suspension was adjusted 
to a concentration 4 • 108 per 3 ml. Protein synthesis was 
measured by means of an incorporation of 14C-glycine 
(Radiochemical Centre, Amersham, Buckinghamshire, 
England). 2 ~Ci of 14C-glycine was added 18 h before the 
end of the experiment. After 72 h cultivation, the lympho- 
cytes were washed 3 times with 0.85% NaC1 and cell pro- 
tein was precipitated with ice-cold 5% trichloracetic acid 
(TCA). The number of impulses was measured in a Pack- 
ard liquid automatic scintillation counter and calculated 
for 1 mg TCA precipitated cell protein. 

Results. Toxic concentration of inhibitor equalled 
500 ~xg/ml. To the lymphocyte culture 200 [zg/ml of this 
inhibitor was used. The lymphocyte survival after 72 h of 
culture equalled 80 • 4%. The cell viability did not differ 
significantly in the proposed experimental groups. The re- 
sults obtained from 6 experiments are presented in the 
Table. 

The inhibitor of proteolytic enzymes decreases signifi- 
cantly the transformation rate of lymph node and spleen 
lymphocytes in vitro, either after PH A or antigen stimu- 
lation and lowers the a*C-glycine incorporation into cell 
protein, but does not alter the oxygen consumption. 

Discussion. We have demonstrated an inhibition of an- 
tigen or PHA induced lymphocyte transformation in vitro 

by the inhibitor of proteolytic enzymes. Therefore a num- 
ber of obvious causes have to be considered before inter- 
preting the significance of inhibition. The inhibition of 
transformation might simply reflect a destroying of the 
responding cells. In our investigation we have found no 
gross signs of toxicity as reflected by alternation in cell 
viability. 

The inhibitor of transformation may influence the pro- 
tein synthesis. "vVEISSMANN et al. 14 suggest that  proteo- 
lyric enzymes abolish the suppressing action on the cell 
protein synthesis. For this reason, the inhibitor might be 
acting as a repressor of protein synthesis and affect lym- 
phocyte ability to respond to PHA or antigen. The ob- 
served fall of 14C-glycine incorporation after inhibitor ad- 
ministration in either stimulated or nonstimulated lym- 
phocytes confirms the hypothesis of the role of proteolytic 
enzymes in cell protein synthesis. The subtle impairment 
of normal cell function, although not resulting of the cell 
in death, did interfere with the cellular ability to respond 
to the stimuli. According to this suggestion, the inhibitor 
of the proteolytic enzymes decreasing cell protein syn- 
thesis blocks the lymphocyte transformation in vitro. The 
above-mentioned phenomenon suggests that  the protease 
plays an important  role in blastic transformation of im- 
munological immature cells. 

Rdsumd. Nous avons observ6 que l ' inhibiteur d'enzymes 
prot6olytiques (Zymofren- Specia) inhibe la transformation 
blastique des lymphocytes sensibilis6s de cobaye 6voquee 
par la phytoh6magglutinine ou l'antig6ne. Nous n'avons 
pas observ6 d'influenee ce de produit sur la consommation 
d'oxyg6ne. 
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Antigenicity of Poecilia Sperm 

In viviparous teleost fish of the family Poeciliidae, sperm 
are stored for periods of up to 10 months within the ovary 
of the female1. A number of successive broods may thus 
result from a single insemination. The storage of sperm 
within the body of the female, and in intimate association 
with the tissues of the ovary, presents a number of physio- 
logical problems. We have investigated the immunological 
aspect of this situation: how genetically foreign sperm 
cells can survive within an immunologically hostile en- 
vironment. 

Several explanations are possible in principle ; the ovary, 
perhaps by virtue of its secretion of hormones such as 
oestradiol, known to impede allograft rejection in certain 
circumstances 3, might be a favourable site for allograft sur- 
vivM; the sites of sperm storage might lack lymphatic 
drainage and thus constitute ' immunologically privi- 
leged' sites 3; or the sperm themselves might be antigeni- 

cally null. Tissue allografts within the ovary are destroyed 
as rapidly as those to other parts of the body 4, hence the 
first hypothesis must be rejected. We have investigated 
the antigenicity of the sperm of a poeciliid fish, Poecilia 
reticulata Peters, the Guppy. 

Ejaculates of sperm were obtained from male Poecilia 
anaesthetized in a 1:4,000 solution of Sandoz MS 222 ~ by 
manual erection of the gonopodium (intromittent organ) 
and gentle pressure on the abdomen in the region of the 
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test is .  The  s emen  was col lected in 0.6% saline in t h e  nozzle 
of a f ine glass p i p e t t e  a n d  dispersed in a p p r o x i m a t e l y  
0.1 ml  of F r e u n d ' s  Comple te  A d j u v a n t  (Difco p repa ra t ion ) .  

Ten  a d u l t  Poecilia (5 ~c~, 5 ~ )  were t h e n  g iven  i.p. in- 
ject ions,  u n d e r  anaes the t i c ,  of 0.05 ml  of t he  spe rm sus- 
pens ion  (con ta in ing  a p p r o x i m a t e l y  2 • sperm}, a n d  
m a t c h e d  con t ro l s  were in jec ted  w i t h  t he  same  vo lume  of 
a d j u v a n t  as a control .  Af te r  r ecovery  f rom t h e  anaes the -  
tic, t h e  rec ip ien t s  were r e t u r n e d  to ho ld ing  t anks .  

Teleosts  do no t  t yp i ca l l y  p roduce  h i g h  t i t r e s  of h u m o r a l  
an t i body ,  a n d  as t he  v o l u m e  of se rum ava i l ab le  for assay  
was smal l  (no more  t h a n  0.08 ml  f rom a f ish 25 m m  in 
length) ,  t he  presence  of a n t i b o d y  was de t ec t ed  b y  i ts  im-  
mobi l i z ing  effect  on  mot i l e  sperm.  Suspens ions  of ej acu la t -  
ed spe rm were m a i n t a i n e d  in a h a n g i n g  drop  cu l tu re  in  
R inge r ' s  solut ion.  Poeci l i id  spe rm m a i n t a i n e d  in th i s  way  
r e t a i n  t he i r  mot i l i ty ,  in  aerobic  condi t ions ,  for  several  
hours  s. T h e  effects  of b lood  o b t a i n e d  f rom t he  expe r imen-  
t a l  f ish on  t h e  m o t i l i t y  of t he  cu l tu red  spe rm was assessed. 

F o u r t e e n  days  a f te r  in jec t ion ,  t he  e x p e r i m e n t a l  f ish were 
ki l led a n d  a p p r o x i m a t e l y  0.05 ml  of the  b lood of each  
added  to spe rm suspensions .  The  spe rm suspens ions  were 
t h e n  obse rved  a t  15 m i n  in t e rva l s  un t i l  all  m o t i l i t y  h a d  
ceased. 

The  resu l t s  are g iven  in  t h e  Table .  S p e r m  to  w h i c h  b lood  
f rom spe rm- in j ec t ed  f ish h a d  been  added  ceased move-  

Time (h) by which all motility had ceased in sperm cultures to which 
blood had been added from sperm-injected and from control fish. 
Means of 5 experimental and control males and female fish quoted 

S.E. Between treatments Fl0 = 22.2. p < 0.001. 

Sperm in adjuvant Adjuvant 

Males 1.45=~0.22 2.65~20.22 

Females  1 .30~0.37  2.60220.23 

combined 1 .3810 .20  2.63~-0.15 

meri t  in  a s ign i f i can t ly  sho r t e r  t i m e  (p < 0.001) t h a n  those  
to wh ich  t he  added  b lood  came f rom cont ro l  fish. W e  a t t r i -  
b u t e  th i s  to  t he  induc t ion ;  in  t h e  rec ip ien ts  of spe rm in- 
ject ions,  of spe rm- immobi l i z ing  an t i body .  

The  spe rm of Poecilia are, therefore ,  ant igenic .  As t he  
s p e r m  used for t h e  in j ec t ion  Came f rom di f fe rent  males  
f rom those  wh ich  suppl ied  spe rm for t he  assay,  i t  is possible 
t h a t  t he  an t igens  in ques t ion  are  spe rm - r a t h e r  t h a n  
allospecific. Spe rm s to red  in t he  o v a r y  do not ,  therefore ,  
avo id  i m m u n e  re j ec t ion  b y  be ing  an t igen ica l ly  null .  

His to logica l  e x a m i n a t i o n  of t h e  ovar ies  of t h e  female  
rec ip ien ts  of spe rm in jec t ions  showed  no apprec iab le  de- 
crease in t he  n u m b e r s  of spe rm s tored,  c o m p a r e d  w i th  t he  
con t ro l  fish. I t  seems, therefore ,  p r o b a b l e  t h a t  t he  induc-  
t i on  of a n t i b o d y  to  s p e r m  in t he  female  b y  i.p. in jec t ion  
ha s  no  effect  on  s p e r m  s tored  w i t h i n  t he  ovary .  S tored  
spe rm do not ,  therefore ,  evade  a l lograf t  r e jec t ion  b y  t he  
a l y m p h a t i c  n a t u r e  of t he i r  s torage  site. 

Rdsumd. On a r e t e n u  des spe rmatozo ides  p e n d a n t  quel- 
ques  mois  dans  l ' ova i re  des femelles du  poisson t616ost6en 
v iv ipa re  Poecilia. L ' a s p e c t  i m m u n o l o g i q u e  de ce t te  s i tua-  
t ion  a 6t6 6tudi6 pou r  savo i r  si les spe rmatozo ides  son t  an t i -  
g6niques.  Le s6rum des poissons t ra i t6s  p a r  des in jec t ions  
de spermatozc~des  en  suspens ion  immobi l i s e  les spe rma to -  
zoides act ifs  dana  u n  t e m p s  m o y e n  de moins  de 2 h, C e que 
ne  fa i r  pas  le s6rum des poissons t6moins .  On p e u t  con- 
clure que  la f o r m a t i o n  d ' a n t i c o r p s  i m m o b i l i s a n t s  a 6t6 
61imin6e et  que  les spermatozo~des  son t  en effet  ant ig6- 
niques.  
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Immunof luorescence  of Arginine Deprived Cells 

The  i m p o r t a n c e  of a rg in ine  for t he  syn thes i s  of m a n y  
D N A  a n i m a l  v i ruses  is well  recognized 1-~. A d e n o v i r u s  re- 
p l i ca t ion  is especial ly sens i t ive  to  a rg in ine  def ic iency re- 
qu i r ing  th i s  a m i n o  acid for a s sembly  and  m a t u r a t i o n  of 
v i r ions  1, ~. Arg in ine - r i ch  p ro te ins  h a v e  been  i so la ted  f rom 
d i s rup ted  v i ra l  par t ic lese ,  ~. I t  was d e m o n s t r a t e d  recen t ly  
t h a t  L -canavamne .  a com pe t i t i ve  i n h i b i t o r  of a rg in ine  s, 
i nco rpo ra t ed  in to  v i rus  p ro t e in s  could reduce  v i ra l  yields 9. 
S tudies  b y  i m m u n o f l u o r e s c e n c e  h a v e  shown t h a t  arginine 
defic iency p r e v e n t s  t he  syn thes i s  of t he  la te  'p '  a n t i g e n  of 
adenov i rus  t y p e  5 ~, 1% SHIMOJO et  al. n r epo r t ed  a s imi la r  
a n t i g e n  w h i c h  a p p e a r e d  as large  nuc lea r  f luorescen t  dots  
(FD), wh ich  were  syn thes i zed  in h m n a n  cells in fec ted  w i t h  
a d e n o v i r u s  t y p e  12. Th i s  an t i gen  can  be  d e m o n s t r a t e d  b y  
ind i rec t  i m m u n o f l u o r e s c e n c e  w h e n  these  ceils are reac ted  
w i t h  sera f rom ce r t a in  h a m s t e r s  bea r ing  t u m o r s  induced  
b y  a d e n o v i r u s  t y p e  12 (Figure  1). The  purpose  of th i s  re- 
po r t  is to  d e m o n s t r a t e  t h a t  syn thes i s  of th i s  a n t i g e n  was 
sens i t ive  to  a rg in ine  d e p r i v a t i o n  and  t h a t  i t  is p r o b a b l y  
iden t ica l  w i t h  t he  a rg in ine- r i ch  i n t e rna l  v i ra l  p ro te in .  

Material and methods. Met hods  used to show t he  rela-  
t i onsh ip  of a rg in ine  to  th i s  an t i gen  inc lude  t he  g r o w t h  of 
K B  cells in fec ted  w i t h  a d e n o v i r u s  t y p e  12 on  a rg in ine  de- 
f ic ient  m e d i a  as well  as t he  add i t i on  of L-canavan ine ,  a 
compe t i t i ve  i n h i b i t o r  of arginine ,  to  t he  m e d i u m .  The  
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g r o w t h  m e d i u m  cons is ted  of Eag le ' s  MEM wi th  a n d  wi th-  
ou t  a rg ln lne  s u p p l e m e n t e d  wi th  10~ fetal  calf  se rum 
(FCSL The  m a i n t e n a n c e  m e d i u m  was t he  same b u t  con- 
t a i n e d  2% FCS. Cells were grown on coversl ips  in  Le igh ton  
tubes .  Me thods  of h a n d l i n g  L e i g h t o n  t ube  cu l tu res  and  
m e t h o d s  of ind i rec t  immunof luo re scence  h a v e  been  de- 
scr ibed p rev ious ly  1~. 

Results and discussion. Cells m a i n t a i n e d  on e i the r  argi- 
n ine-free  med ia  or 100-200 [xg of L - c a n a v a n i n e / m l  and  
e x a m i n e d  b y  ind i rec t  immunof luo re scence  showed  a s l ight  
r educ t i on  in i n t e n s i t y  of 'T '  an t igen .  The  l a t t e r  was  ident i -  
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