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lyophitis6e, l ' ac t iv i t6  se m a i n t i e n t  p e n d a n t  au moths  
2 mois.  Le r6sn l ta t  de l ' ana lyse  616mentaire e t  du dosage 
des h6xoses e t  h6xosamines  es t  r6sum6 dans  le Tableau  I I. 
A l ' encon t re  de l ' ho rmone  p lacen ta i re  p ro t6 ique  (gonado-  
t rophine  choriale) isol6e r 6 c e m m e n t  pa r  BOURILLON e t  
GOT n,  le P . P . F .  se d is t ingue  pa r  un pourcen tage  en azote  
n e t t e m e n t  p lus  faible (6,52% A la place de 10,5% t rouv6  
pa r  GOT) et  un t a u x  en subs t ances  glucidiques  plus 61ev6 
(41% A la place de 19,7%, GOT). L ' ana lyse  qua l i t a t ive  des 
acides  amin6s  pa r  c h r o m a t o g r a p h i e  apr~s hydro lyse  en 
t u b e  scelM r6v6te la pr6sence d ' au  moins  7-10 acides 
amin6s.  

Tab. II. Caract~res analytiques du P.P.F. (facteur inhibiteur et 
hyp6r6mie) 

Nous en concluons  que  le P .P .F .  ( fac teur  d ' inh ib i t ion  
ut6r ine  e t  d ' hyp6r6mie  ovar ique)  est ,  dans  sa  forme 
actuelle,  un complex  form6 d ' ac ides  amin6s  e t  de  sucres  
avec  un poids  mol6cutaire r e l a t i vemen t  peu 61ev6. 

S u m m a r y .  Descr ip t ion  of a process  for ex t r ac t ion  and 
isolat ion of a p lacen ta l  h o r m o n e  wi th  the  following bio- 
logical and  chemical  p rope r t i e s :  ( 1 ) I n h i b i t i o n  of t he  
spon t aneous  con t r ac t ions  of t he  isolated r a t -u t e rus  wi th  
0.05 ?/ml.  (2) An ovar ian  h y p e r a e m i a  reac t ion  is p roduced  
by  in t r ape r i tonea l  in ject ion of 0.01-0.025 y to  r a t s  
weighing be tween  35 and  45 g. (3) The biologically ac t ive  
p ro d u c t  is of co mp a ra t i v e l y  low molecular  weight .  Ana- 
lyt ical  research  sugges ts  as pr inc ipal  c o n s t i t u e n t s  amino-  
acids and  sugars.  

O .  STAMM 

Activit4 biologique (unit6s rate]rag) 25000-50000 
N (%) 6,5'2 
C (%) 46,68 
H (%) 7,3 
Hexoses (%) 26,0 
Hexosamines (%) 15,0 
Acides amin6s, approximativement 7-1(I 
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D r o s o p h i l a  T u m o r s  a n d  t h e  S t r u c t u r e  o f  L a r v a l  

L y m p h  G l a n d s  

H e r e d i t a r y  Drosophila t umor s  are usual ly  melanot ic  
fo rmat ions  which  arise in the  larvae  t h r o u g h  an  aggre-  
ga t ion  and  s u b s e q u e n t  me lan iza t ion  of l y m p h  cells. 
Dur ing  the  larval  or  pupa l  s tage,  the  cellular cha rac t e r  of 
these  fo rma t ions  d isappears ,  and  the  adul t s  show only  
easi ly de t ec t ab l e  p i g m e n t  masses.  Phenocop ies  of these  
t u m o r s  can  be induced  by  severa l  subs t ances  ~,~. As 
s h o w n  in former  e x p e r i m e n t s  3-5, t h e y  also can be induced  
v e r y  f requen t i ly  (about  70%) by  in jec t ing  acel lular  larval  
e x t r a c t s  of t u m o r o u s  (tug, s e e  n tu  49h) and  tumor less  (e u) 
s tocks  of D. melanogaster in to  la rvae  of t h e  tumor less  y w  
stock.  

The same e x t r a c t s  failed to  induce such  phenocopies  in 
Berl in  wild s tock ;  th is  means  t h a t  a hos t  specif ic i ty  ex is t s  
for t he  induc t ion  of me lano t i c  fo rma t ions  in Drosophila.  
In  y w  even  an  in jec t ion  of physiological  solut ion succeeded 
in induc ing  a smal l  b u t  s igni f icant  n u m b e r  (18.4%) of 
melano t ic  tumors ,  d e m o n s t r a t i n g  how easy  i t  is to  induce  
such  fo rma t ions  in th i s  s tock.  The p roduc t ion  of these  
fo rma t ions  is p robab ly  caused  by  a defence  reac t ion  of t he  
insect ,  as was  also s h o w n  b y  WALKER 6 in inves t iga t ions  
wi th  t he  pa ras i t e  Pseudocoila bochei. 

The  p rob lem is to  show w h a t  s t r uc tu r e  or w h a t  k ind  of 
m e c h a n i s m  is responsib le  for t he  d i f fe ren t  reac t ions  of yw 
and  Berl in wild to  t he  in jec t ion  of acel lular  ex t rac t s .  The  
p r e sen t  pape r  deals  w i th  t he  f i rs t  p a r t  of a series of dif- 
f e ren t  inves t iga t ions  a imed a t  c lar i fy ing th is  p roblem.  

The  s t ruc tu r e  of t he  l y m p h  gland of Drosophila l a rvae  
has  been  descr ibed  b y  several  au tho r s  7,8. This  gland is 
s i t ua t ed  near  t he  dorsal  vessel  and  cons is t s  of pairs  of 
lobes on b o t h  sides of th i s  vessel. As seen in Figure  a, t he  
f i rs t  two  pai rs  of lobes are usual ly bigger  t h a n  the  o t h e r  
pairs.  Because  the  l y m p h  gland p roduces  the  l y m p h  cells, 
i t  is also of ten  called the  b lood- forming  organ.  As r epo r t ed  
by  some inves t iga to rs  9-~2, the  s t ruc tu re  of the  l y m p h  
gland is genera l ly  more  in t ac t  in tumor less  t h a n  in 
t u m o r o u s  s tocks,  even  t h o u g h  also tumor less  s tocks  can 
have  ve ry  loose l y m p h  glands.  On the  o the r  hand ,  the  
au tho r s  found no t um orous  s tock wi th  comple te ly  in tac t  

l y m p h  glands.  Therefore ,  a loose cha rac t e r  of the  l y m p h  
gland seems to be necessary  for p roduc ing  t u m o r s  in 
Drosophila,  a l though  i t  is u n d o u b t e d l y  no t  the  only  pre-  
requis i te  for the i r  format ion .  

In  the  p resen t  inves t iga t ion ,  I ex ami n ed  l y m p h  g lands  
of the  following tumor less  and  t u mo ro u s  s tocks  which I 
used in the  induc t ion  e x p e r i m e n t s :  yw,  Berlin wild (hosts),  
tu ~, s e e  n tu 49h, e n (donors).  To p r e v e n t  the  age of t he  
larvae  and  e n v i r o n m e n t a l  fac tors  f rom inf luencing the  
s t ruc tu r e  of the  l y m p h  g lands  in a d i f fe rent  manne r ,  the  

Lymph gland structure and tumor penetrance. 

Stocks ~ % tumor incidence 

Berlin wild 0 
e ll (} 

yw 0 
tug :[: 7o 
se e I' tu 49h 2}2 60 

The cohmm is arranged so as to classify the lymph gland structure 
from the compact (top} to the very loose (bottom). Differences are 
slight between ell and yw, and between tu g and see u tu49h; greater 
between Berlin wild and e n, and between yw and tu ,q. 
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(a) R ing  g land  (r) and  to ta l  l ymph  g land  of Berl in  wild ( × 44) ; (b)-(f) l y m p h  g lands  of Berl in wi ld  {b), e n (c), yw (d), tug (e), and  
se e II tu *~h (f) ( x 1'25). 
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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  s e 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 .  

G. ROHRBORN 
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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. 

1 This work was supported in par t  by a grant  from the American 
Cancer Society (Mass. Division) and in par t  by grants (c-aaas and 
CY-40t8) from the U.S. Public Health Service, National Cancer 
Insti tute.  

2 F. STECKERL, A. OFODILE, R. R. CAMPBELL, and G. tt .  I:RIEDELL, 
Nature, ill press (1961). 

a R. SCnnEK, Amer. J. Cancer 2s, .'189 (1936). 


