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l y m p h  glands  of 120 h old larvae (referring to the  t ime of 
egg laying) had  been  inves t iga ted  unde r  the  same cul ture  
condi t ions .  Accord ing  to BARIGOZZI, CASTIGLIONL and  
m PASQIJALE n ,  the  l y m p h  glands  of non-e ther ized  larvae 
were d issec ted  in physiological  solut ion,  e m b e d d e d  in 
agar,  f ixed in Carnoy ' s  fluid and  m o u n t e d  in euparal .  Of 
every  s tock  more  t h a n  t h i r t y  l y m p h  glands  had  been in- 
ves t iga ted .  

The  l y m p h  g lands  of Berl in wild larvae  p roved  to  be 
in t ac t ;  less i n t ac t  seem to be the  l y m p h  g lands  of e n and  
yw,  while t he  least  i n t ac t  are those  of tug and  se e u tu 4"h. 
A p p a r e n t l y  t h e y  release groups  of cells in to  the  hemo-  
l ymph .  The  dissolut ion of t he  l y m p h  g lands  increases  as 
seen in t he  Table.  

The Berl in wild, e n ,  and  y w  s tocks  are genet ica l ly  
tumor le s s  s tocks  as seen b y  dissect ion of 5000 adul t s  5 and  
recen t  inves t iga t ing  of more  t h a n  200 th i rd - ins t a r - l a rvae  
of eve ry  s tock.  The incidence of he r ed i t a ry  t u m o r s  is a b o u t  
70% in tu g and  60% in s e e  11 1~$ 40h. The morphologica l  
s t ruc tu re s  of some charac te r i s t i c  t y p e s  of t he  inves t iga ted  
l y m p h  g lands  are  shown  in t he  Figure.  

The resul ts  show a dif ference in the  s t a t e  of the  l y m p h  
g lands  be tween  the  Berl in  wild and  y w  stocks.  Since all 
t he  t e s t ed  t u m o r  s tocks  h a v e  loose l y m p h  glands,  the  
loose s t ruc tu r e  of t he  l y m p h  g lands  m a y  be one of t he  
reasons for the  r epo r t ed  h o s t  specif ici ty,  which  expla ins  
w h y  one can induce  t u m o r s  more  successful ly b y  in jec t ing  
cellfree ex t r ac t s  in y w  t h a n  in t he  Berl in  wild s tock  which 

has in tac t  glands.  Cer ta in ly  it m a y  be no t  the  only reason 
for th is  effect.  Other  expe r imen t s  are now under  way  to  
clarify the  hos t  specif ic i ty  repor ted  above  ~a 

Zusammen /as sung .  Die l a rwden  L y m p h d r i i s e n  von 3 
tumor f re ien  und 2 erblich tumor6sen  S t g m m e n  yon Droso- 
phi la  melanogaster wurden  un te r such t ,  um Z u s a m m e n -  
h~tnge zwischen d e m  Auf t r e t en  erbl icher  und  durch  In-  
j ek t ion  zellfreier E x t r a k t e  induz ie r te r  melano t i scher  Bil- 
d u n g en  zu priifen.  Es  wurde  gefunden,  dass  die L y m p h -  
dr t isen der  ge t e s t e t en  erbl ich t umor6sen  St~tmme st~trkere 
Auf l6sungsersche inungen  zeigen als die der  tumor f re ien  
Tes ts tRmme.  Die im Vergleich zu Berlin wild lockerere 
S t r u k t u r  der  L y m p h d r i i s e n  yon  y w  wird als m i t v e r a n t -  
wor t t i ch  ftir die bei den Versuchen  zur  Induk t ion  mela-  
no t i scher  Bi ldungen in y w  (positiv) und  Berlin wild (ne- 
gat iv)  b e o b a c h t e t e  Wir tsspezif i t / t t  angesehen .  
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T h e  in vi tro Effect  of V a r i o u s  E n z y m e s  upon  the 
M o u s e  A s c i t e s  T u m o r  of Ehr l i ch  ~ 

In  prev ious  expe r imen t s  it  was no ted  t h a t  the  malig-  
n a n c y  of asci tes t u m o r  cells decreased  apprec iab ly  af ter  
i ncuba t ion  wi th  a -amylase  2. Addi t iona l  s tudies  concern ing  
the  effect  of o the r  enzymes  on the  ma l ignancy  of the  
asci tes  t u m o r  cells were there fore  unde r t aken .  

Ascites t u m o r  cells (Ehrlich) were ha rves t ed  f rom t u m o r  
bearing,  whi te  Swiss mice (20-22 g) 7 days  a f te r  inocu- 
lat ion.  These cells were  cen t r i fuged  a t  4000 r p m  for 
10 min,  t h e n  washed  twice wi th  no rma l  saline equal  in 
vo lume  to the  packed  cells. The cells were t h e n  suspended  
in twice the i r  vo lume of saline, the  e n z y m e  unde r  invest i -  
ga t ion  was  added,  and  the  mix tu r e  was incuba ted  a t  37 ° 
in a wa te r  b a t h  equ ipped  wi th  a shaker  (90 mot ions /min) .  
In  each  e x p e r i m e n t  a cont ro l  m ix tu r e  was incuba ted  wi th-  
ou t  enzyme.  

Af te r  9 h incubat ion ,  a l iquots  f rom each  mix tu r e  were 
used for cell coun t s  in a h e m o c y t o m e t e r ,  for eosin resist-  
ance  t e s t s  according to  the  m e t h o d  of SCHRECK a, for t he  
p r epa ra t i on  of cell smears ,  and  for the  in jec t ion  of 10 
no rma l  mice in order  to  ascer ta in  the i r  abi l i ty  to p roduce  
tumors .  According  to  the  cell counts  per  un i t  vo lume of 
each mix tu re ,  8.5 x 106 cells were used for each inject ion.  
This  n u m b e r  was  cons iderab ly  in excess  of t h a t  needed  for 
t he  passage  of t u m o r  cells (1 x 108) cells. The mice were  
inspec ted  every  3 days  for t u m o r  d e v e l o p m e n t  and  were  
finally au tops ied .  

The  p H  of t he  t u m o r  cell suspens ion  var ied  f rom 7.2 to  
7.4, and  d id  no t  change  dur ing  incuba t ion  more  t h a n  0.2 
uni ts .  A l though  th i s  is n o t  the  op t ima l  p H  for some of the  
enzymes  wh ich  were  inves t iga ted ,  i t  was  dec ided  no t  to  
add  buffers  and  a l te r  t he  pH,  in order  to  avoid  in t ro-  
duc t ion  of a n o t h e r  var iable .  Moreover ,  t he  a m o u n t  of 
enzyme  used was  as a rule qu i te  large. All t he  e n z y m e  
p repa ra t i ons  used were  pu rchased  f rom "Worthington Bio- 
chemica l  Corpora t ion  (New Jersey) .  

Cell counts ,  carr ied ou t  on the  cell suspens ions  a t  t he  
beginning  and end of the  incuba t ion ,  showed no appre-  
ciable change  in n u m b e r  of cells. 

In  the  following tabu la t ion ,  the  resul ts  of var ious  en- 
zymes  on the  ma l ignancy  of the  mouse  asci tes t u m o r  cells 
are summar i zed  : 

(1) E n z y m e s  which  did not  show any  effect  upon the  
ma l ignancy  of the  t u m o r  cells--i .e. ,  bo th  expe r imen ta l  
and  contro l  groups  had  s imilar  surviva l  curves,  wi th  
100% accumula t ed  dea ths  a f te r  16-22 days  (Table  I). 

(2) E n z y m e s  which caused a loss of virulence of t he  
mouse  asci tes t u m o r  ce l l s - i . e . ,  no evidence of t u m o r  40 
days  af ter  inocula t ion of the  expe r imen ta l  g roup  bu t  
100% mor t a l i t y  in contro l  animals  (Table  II).  

Cy to log i ca l  s t u d i e s  were  c a r r i e d  o u t  on t h e  v a r i o u s  
t u m o r  cell  p r e p a r a t i o n s .  

(a) Eos in- res is tance  of e n z y m e - t r e a t e d  cells is shown in 
Table  I I I ,  

(b) Dupl ica te  cell smears  f rom mi x t u r e s  t r ea t ed  by  the  
enzymes  in Group  2 were s t a ined  by  the  Papanico laou  
me thod ,  and  wi th  h a e m a t o x y l i n  and  eosin. They  were 

Tab. I 

Elastase 10 ~ Cathepsin 5(} Lysosyme '25 
Catalase 50 Carboxypeptidase 10 Collagenase 20 
Peroxidase 10 Lipoxydase 25 /LAmylase "10 
Lipase 50 Hyaluronidase 2̀5 Trypsin '25 

rag/3 cm a of saline cell suspension, containing about 34 × la 7 
cells, 3 experiments. 
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examined  w i thou t  knowledge as to t r e a t m e n t  previous ly  
g iven the  incuba t ion  mix ture .  Depending  on the  appear-  
ance of the i r  nuclei,  cells were considered to  be e i ther  
viable  or non-viable  and were t abu la t ed  in these  two  
categories.  A b o u t  25% of the  cells of the  cont ro l  prepa-  
ra t ions were considered to have  remained  viable  a t  9 h. 
Af te r  a s imi lar  period of incuba t ion  wi th  r ibonuclease,  
50% appeared  viable,  80% when  c h y m o t r y p s i n  was used, 
75% when  glucuronidase  was used, and  a p p r o x i m a t e l y  
10% when  celtulase and  arginase were  used. In  t he  above  
exper iments ,  despite  t he  fact  t h a t  r ibonuclease,  chymo-  
t ryps in  and fl-glucuronidase marked ly  al tered the  mal ig-  
nancy  of t u m o r  cells in vivo, cytological ly  more  cells 
appeared  v iable  af ter  in vitro incuba t ion  than  in the  
control  preparat ions .  

Appa ren t l y  on ly  dur ing  s t a rva t ion  and ageing do 
ascites t u m o r  cells become permeable  to the  enzyme-  
proteins.  Therefore,  the  fai lure of enzymes  i n  Group  1 to  
affect  the  t u m o r  virulence need no t  indica te  t h a t  the  
s t ructures ,  which  m a y  be hydro lysed  by  these  enzymes,  
are  non-essent ia l  par t s  of the  t u m o r  cells or  even  absent .  
The  ineffect iveness m a y  be due to pe rmeab i l i t y  barr iers  
on the  cell surface, lack of access to the s t ructures  in in t ra-  
cel lular  compar tmen t s ,  or the  presence of inhibi tors ,  The  
in teres t ing  difference be tween  the  effect  of chymot ryps in  
and t ryps in  can p robab ly  be thus  explained,  since f rom a 
pure ly  enzyma t i c  po in t  of view, these  two enzymes  do no t  
seem to  differ as m u c h  as the i r  specificities as was origi- 
na l ly  t h o u g h t  4 

Tab. lI  

Chymotrypsin 25 • Arginase 50 
Ribonuclease 50 Cellulase 50 
fl-Glucuronidase 50 

mg/3 cm a of tumor cell suspension, containing about 34 × 107, 
6 experiments. 

Tab: III 

The  arginase, f l-glucuronidase and cellulase were no t  
pure  prepara t ions ,  and consequent ly ,  the i r  effect  m igh t  
possibly h a v e  been due to the  enzymat i c  ac t i v i t y  of con- 
t amina t i ng  proteins,  I n  exper iment~ no t  repor ted  here, 
we found no evidence of the  presence of cellulose in these 
t u m o r  cells. However ,  the  findings wi th  chymot ryps in  and 
ribonuclea'se, which are pure  preparat ions ,  l ike the  results  
f rom our  previous  s tudies wi th  a-amylase ,  indica te  t ha t  a 
damage  to  a va r i e ty  of cel lular  s t ruc tures  m a y  be  qu i te  
deleter ious to  the  g rowth  po ten t i a l  of these  t u m o r  cells. 

Cytological  studies, as indicated above,  show t h a t  in- 
ac t iva t ion  of specific cel lular  s t ruc tures  to a degree suffi- 
c ient  to p r even t  the  g rowth  of in jec ted  t u m o r  cells m a y  
no t  be adequa t e ly  ref lected e i the r ,by  s tudy  of f ixed and 
s ta ined prepara t ions  or  of non-f ixed eosin s ta ined prepa-  
rat ions.  W h e n  cell damage  was apparen t ,  one could not  
d i f ferent ia te  specific in ju ry  f rom non-specific.  

Moreover ,  there  was a marked  d iscrepancy  be tween  the  
n u m b e r  of p r e sumab ly  v iab le  cells on the  basis of  t he  
v iab i l i ty  cr i ter ia  of eosin resis tance and the  n u m b e r  of 
p r e sumab ly  viable  cells on the  basis of t he  microscopical  
appearance  of the  cell nuclei.  We  appa ren t ly  lack good 
morphologica l  cr i ter ia  by  which to decide whe the r  or  no t  
a cell is capable  of mul t ip l ica t ion .  I t  has been observed 
t h a t  cells which  showed profound changes in the i r  micro-  
scopical  appearance ,  m a y  recover  comple te ly  5. On the  
o the r  hand,  cells damaged  by  a cer ta in  a m o u n t  of rad ia t ion  
m a y  sti l i  pass  th rough  one or  more divisions,  a l t h o u g h  
t h e y  h a v e  lost  the  power  of indef ini te  prol i fera t ion % Thus ,  
i t  would  be hazardous  to  expla in  t he  above  findings 
concerning cell damage  th rough  enzyme  act ion by  the  
ra t io  of p r e sumab ly  viable  to p resumably  non-viable  cells. 
The  morphologica l  cr i ter ia  of v iab i l i ty  are appa ren t ly  not  
fine enough to ascer ta in  the  cha rac te r  as well  as t he  
revers ibi l i ty  of  cell damage.  

Zusammenfassung. Die Virulenz yon  Ehr l ich-Asci tes-  
tumorze l len  wurde  du tch  Inkuba t ion  mi t  ffinf E n z y m e n  
in vitro s ta rk  herabgesetz t .  Zw6tf andere  E n z y m e  h a t t e n  
keine Wirkung.  Die morphologischen Kr i te r ien  fiir Zetl- 
sch~digung werden  er6rter t .  

Group h of Incubation % Eosin-resistant cells 

Control 
Control 
Enzymes in Group 1 
Enzymes in Group 

Chymotrypsin 
Ribonuclcase 
Argina.~e 
Cellulase 
Glucuronidase 

0 85-95 
7 80 
7 70-75 
7 

50 
5 

75 
10 
6O 
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N a c h w e i s  y o n  C o r t i c o s t e r o i d e n  i n  m e n s c h l i c h e r  
P l a c e n t a  u n d  I s o l i e r u n g  v o n  1 6 a - H y d r o x y t e s t o -  

s t e r o n  1 

Withrend der Gravid i t i t t  k o m m t  es zu e inem erheb- 
l ichen Anst ieg des Blut -  und Urinspiegels  der  Glucocort i -  
coide 2-7 wie der  Mineralcort icoide,  insbesondere  des Aldo- 
s terons 7-14. Als Ursache  scheint  n ich t  so sehr  eine e rh6hte  
adrenale  Sekre t ion  alg v i e lmehr  ein v e r m i n d e r t e r  K a t a b o -  
!ismus des mi i t te r l ichen  Organismus ve ran twor t l i ch  zu 
sein 1~-1~, wobei  often bleibt ,  ob eine VerAnderung in Kon-  
juga t ion  oder  Clearance ebenfalls eine Rolle  spielt. 

Wie  wel t  die P l acen t a  selbst  ats Bi ldungsor t  fiir Cortico- 
s teroide in Frage  kommt ,  liess sich aus den wohl  zum Tell  
durch  species-Unterschiede bedingten  Befunden  fiir 1~-2s 
und gegen 16,17,~-3~ eine solche M6glichkeit  n icht  erkennen.  

I n  diesem Zusammenhang  lag uns zun~chst  daran,  in 
Nachpr i i fung  verschiedener  L i t e r a tu rangaben  22,~,32-3s 
die Cort icosteroide,  insbesondere Aldosteron,  in P lacen ten  
nachzu weisen. 

2~Iethoden, Der  aus je  1 kg Gewebe e rha l tene  Aceton-  
e x t r a k t  wurde  dnrch  Ver te i lung  zwischen 70prozent igem 
)t, thano l  und  H e x a n  e n t f e t t e t  und p r~para t iv  papier-  
ch roma tog raph i e r t  (Formamid/CHCl~) ;  nach  E lu t ion  der  


