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la souche  t u m o r a l e  p a r  r ep iquages  success i fs  en cu l tu re  
d ' o rganes .  

D a n s  le cas des au t res  organes ,  les cellules t u m o r a l e s  
se m u l t i p l i e n t  au c o n t a c t  de  l ' e x p l a n t  de Poule t ,  f o r m a n t  
un  a m a s  c o m p a c t  ; elles s ' i n f i l t r e n t  d a n s  les t i ssus  s u i v a n t  
la d i rec t ion  des s t r a t e s  c o n j o n c t i v e s  ou des t u n i q u e s  
muscula i res .  Dans  !es o rganes  qui  p r 6 s e n t e n t  un  cloison-  
n e m e n t  conjonct i f ,  c o m m e  les gonades ,  l ' i nvas ion  se fa i t  
le long des t rav6es  con jonc t ives .  A la f aveu r  de ces voies  
de p4n4tra t ion ,  les cellules t u m o r a l e s  e n v a h i s s e n t  b ien-  
t 6 t  t o u t  l 'o rgane ,  en pa r t i cu l i e r  le c o r t e x  ovar ien ,  off 
elles o n t  t e n d a n c e  ~ p r e n d r e  la p lace  des  ovogonies .  

Ces r4su l t a t s  m o n t r e n t  q u ' o n  p e u t  cu l t ive r  e t  p ro -  
pager  des celiules t u m o r a l e s  sur  des  o rganes  exp lan t6s  
in  vitro. Cet te  m 6 t h o d e  d o n n e  la possibi l i t4  d ' 6 t u d i e r  les 
cond i t ions  de l ' i nvas ion  canc6reuse  d ' u n  organe ,  ind4-  
p e n d a m m e n t  de la c i rcu la t ion  e t  de  t o u t e  connex ion .  
Elle p e r m e t  d ' a b o r d e r ,  d a n s  des cond i t i ons  de s impl ic i t6  
qui  ne son t  j ama i s  r4alis4es d a n s  un  o rgan i sme ,  les p ro-  
bl6mes des affinit4s,  de  la s t i m u l a t i o n  e t  de  l ' i n h i b i t i o n  
des cellules t umora l e s .  El le  p e u t  o r i en t e r  les recherc t ies  
sur  la sensibi l i t6  dif f6rent ie l le  ~ ce r t a ines  s u b s t a n c e s  des  
cellules canc4reuses  e t  des  t i ssus  qu 'e l les  p a r a s i t e n t .  

E .  WOLFF 

Laboratoire d 'Embryo log ie  expdrimentale ,  Coll~ge de 
France,  Par i s ,  le 25 avri l  7956. 

Z u s a m m e n ] a s s u n g  

Se tz t  m a n  in O r g a n k u l t u r e n  i n  vitro kleine Tei ls t f icke 
eines S 180-Maus tumors  mi t  e m b r y o n a l e n  Organen  des 
H u h n e s  z u s a m m e n ,  so w a n d e r n  die t u m o r a l e n  Zellen 
in die  e x p l a n t i e r t e n  Organe  fiber, bev61kern sie u n d  ver -  
m e h r e n  sich ak t iv .  

Gewisse Organe  wie Vorniere ,  Mesen te r ien ,  D a r m -  
wand ,  K a p s e l  de r  Leber ;  H a u t ,  e rweisen  sich als beson-  
ders  gee igne t  ffir die E i n w a n d e r u n g  u n d  die V e r m e h r u n g  
der  t u m o r a l e n  Zellen. 

Sarcoma 180 Necrosis after Intra-Tumor Injection of Agents 

Agent mg per ml Days % Necrosis 

methylni t rogen mustard . . . 
methyl nitrogen mustard . . . 
methylni t rogen mustard . . . 
fl-naphthyl nitrogen mustard s . 
phenylni t rogen mustard s . . . 
p-chlorophenyl nitrogen mustard 
triethylene melamine 
triethylene melamine 
triethylene melamine 
tr iethylenephosphoramide• . . 
t r i e t h y l e n e p h o s p h o r a m i d e . . .  

0•07 
0•67 
0"57 

50 
50 
50 

0"40 
6"7 
0•67 

10 
10 

yt t r ium 90 fluoride 
chromic radiophosphate 
cortisone acetate 
hydrocortone 
testosterone propionate 
methyl testosterone. 
diethylstilbestrol 
estinyl estradiol 
aminopterin 
furadroxyl 
isoniazid 
p-aminosalicylate 
6-mercaptopurine 
6-mercaptopurine 
zinc peroxide 
p-menthane hydroperoxide 
p-menthane hydroperoxide 
colchicine 
urethane 
urethane 
myleran. 
controls.  
controls.  

25 a 
5 ~ 

50 
20 
25 
10 
10 
15 

3"3 
67 
50 
67 
67 
83 

333 
b 
h 

2"5 
67 

250 
0.8 

saline 
saline 

1 48 de3 
1 65=t=4 
3 8 1 ~ 9  
3 9 0 : ~ 4  
3 62 ~=4 
3 6 9 ~ 5  
1 68 -}=2 
1 80- t -4  
3 7 9 ± 7  
1 51=t=2 
3 8 5 ~ 6  
3 5 1 i z 7  
3 5 ~ 3  
2 14=t=3 
2 42:t=6 
2 31 4-4  
3 42=[-7 
3 55-56 
3 54~=5 
2 2 0 ± 5  
2 38=~6 
3 53 4-6  
2 4=t=2 
i 68 :j= 2 
3 84_-t=6 
2 48 -t-5 
1 6 4 ± 2  
3 87 ± 4  
2 28- t -4  
1 6 9 - 5 4  
3 8 3 ± 5  
1 2 0 / = 4  

! 3 + 2  
3 3 - v 2  

a Radioisotope concentrations are in millicuries per ml of injectate. 
b 0-03 ml of liquid p-menthane hydroperoxide• 

T u m o r  N e c r o s i s  Af ter  the  I n t r a - T u m o r  
Injec t ion  of C h e m i c a l  A g e n t s  and Col lo ida l  

R a d i o i s o t o p e s  

In  l a b o r a t o r y  and  clinical  i n v e s t i g a t i o n s  of t h e  use of 
r ad io i so topes  for  t h e  m a n a g e m e n t  of t u m o r s ,  col loidal  
r ad io i so topes  are  i n j ec t ed  d i r ec t ly  i n to  t h e  t u m o r  I w i t h  
t he  o b j e c t i v e  of p r o d u c i n g  a m a x i m u m  of t u m o r  necrosis .  
I n  v iew of t h e  inc reas ing  n u m b e r  of a n t i - t u m o r  chemi -  
cals w h i c h  h a v e  b e e n  successful  in p r o d u c i n g  t e m p o r a r y  
clinical  remiss ion  of neop l a s t i c  diseases  2, we h a v e  unde r -  
t a k e n  an  e x p l o r a t o r y  s t u d y  of t h e  ab i l i ty  of a series of 
t hose  a g e n t s  t o  p r o d u c e  t u m o r  necros is  a f t e r  i n t r a -  
t u m o r  in j ec t ion  3. 

S a r c o m a  180 t u m o r s  were  i n j ec t ed  on t h e  8 th  d a y  
a f t e r  t r a n s p l a n t a t i o n  4 to  t h e  ax i l l a ry  region of Swiss 

I R. H. FLOCKS, H. D. KERR, H. B. ELKINS, and D. A. CULP, 
J. Urol. 71, 628 (1954). 

2 C• C• STOCK, in: Advances in Cancer Research, Vol. 2 (Green- 
stein and Haddow, Academic Press, Inc., New York 1954), p. 426• 

3 Presented at the National Meeting of the American Association 
for the Advancement of Science, Berkeley, California, December 
1954. 

4 The original transplant material was donated by Dr. JoHN B. 
FIELD, Cancer Chemotherapy Laboratory, University of Southern 
California. 

mice.  T h e  i n j e c t a t e  was  a f resh ly  p r e p a r e d  so lu t ion  or 
suspens ion  of t he  a g e n t  in sa l ine ;  each  mil l i l i ter  con- 
t a i n e d  50 mg  of c a r b o n  b lack  7 to  m a r k  t h e  i n t r a t u m o r  
s i te  of deposi t ion•  F o r  each  agent ,  0-03 ml  was  in jec ted  
asep t i ca l ly  in to  each  of 5 t u mo r s .  A f t e r  t h e  a g e n t  h a d  
r e m a i n e d  in t h e  t u m o r  for  t h e  n u m b e r  of d a y s  s h o w n  in 
t h e  Table ,  t h e  an ima l s  were  sacr i f iced and  t h e  t u m o r s  
excised.  The  t u m o r s  were  f ixed in d i lu te  fo rmal in ,  sliced 
to  f ind  t h e  region of m a x i m u m  depos i t i on  of ca rbon  
black,  and  h e m a t o x y l i n  and  eosin sl ides of sec t ions  f rom 
th i s  reg ion  were  p r e p a r e d .  

T h e  e x t e n t  of gross t u m o r  necros is  was  t h e n  d e t e r m i n -  
ed b y  mic roscop ic  e x a m i n a t i o n ,  w i t h  t h e  absence  of 
s t a i n e d  cell nucle i  as t h e  c r i t e r ion  fo r  gross  necrosis .  This 
c r i t e r ion  was  se lec ted  because  of t h e  o b j e c t i v i t y  and 
re la t ive  ease of d e t e r m i n i n g  t h e  per  cen t  of t h e  t issue 
area  in w h i c h  t h e  nuclei  d id  n o t  s ta in .  I n a s m u c h  as 
t h e r e  was  some  v a r i a t i o n  in  size of t h e  i n j e c t e d  t u m o r s  
(wi th in  t h e  r a n g e  f r o m  1.0 to  1.5 cm),  t h e  per  cent  
necros is  was  ca lcu la t ed  on t h e  bas i s  of t h e  necros is  in 
t h e  1.0 cm circle c e n t e r i n g  on  t h e  s i te  of m a x i m u m  car- 

5 Donated by: Dr. W. C. J. Ross, The Chester Beatty Research 
Institute, The Royal Cancer Hospital, London, S.W.3• 

6 M. E. MORTON, Nucleonics 10, 92 (1952). - S. W. MAYER and 
M. E. MORTON, Proceedings o/ the O•R.LN.S. Con]erenee on Rare 
Earths in Medicine (1955) (in press)• 

7 Sterling MT grade, Godfrey L. Cabot, Inc., Boston 16, Mas- 
sachusetts. 
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bon deposition. Accordingly, the per cent  necrosis da ta  
on the Table refer to gross necrosis tha t  would be produc- 
ed in a 1 cm tumor.  The s tandard deviations are also 
tabulated.  

As controls, a total  of 24 tumors were injected with 
0.03 ml of isotonic saline containing the usual propor- 
tion of carbon black. 12 tumors were excised after  1 day, 
12 after  3 days. The  average tumor  necrosis produced 
by the saline injections was 3% with a s tandard devia- 
tion of 2%, for both the 1 day and 3 day t ime intervals. 

Similar measurements  of the necrotic effect of intra- 
tumoral ty  injected methyl  nitrogen mustard  were carried 
out on Jensen sarcoma, in Sprague-Dawley rats. Three- 
hundreths of a milliliter of injectate,  containing 0.67 mg 
per ml, were injected into each of 12 tumors. The average 
necrosis was 70% after 1 day, and 90% after 3 days (for 
the remaining 6 tumors). 

Al though the 3 aromatic nitrogen mustards listed in 
the Table were insoluble in saline, their  effectiveness was 
comparable  to the soluble agents. Also, fl-naphthyl nitro- 
gen mustard  s and tr iethylene melamine, compounds 
which are normally administered orally to patients,  were 
not less effective after in t ra- tumor  injection than the 
two compounds which are generally administered intra- 
venously, methyl  nitrogen mustard  and tr iethylene 
phosphoramide. Diethylst i lbestrol  and 6-mercapto- 
purine, which also have low solubili ty in saline were, 
nevertheless, relat ively effective in producing tumor  
necrosis. The lat ter  2 compounds and fl-naphthyl nitro- 
gen mustard were individually tested for their  ability to 
control the growth of Jensen Sarcoma in rats. Six tenths 
millil i ter of a 50 rag/m1 suspension of each compound 
were injected throughout  the tumor  on the 6th day after  
transplanting, and at  three-day intervals thereafter.  
Each compound succeeded in keeping the tumor  size 
down to 15-30% of the controls, and produced apparent  
disappearance of the tumor  in some instances within 
2 weeks- -wi th  survival  periods longer than  6 months. 

The  in t ra - tumor  administrat ion of insoluble anti- 
tumor  compound could reduce the systemic toxic effects 
frequently observed after the systemic administrat ion 
of an t i - tumor  agents, since insolubility would ordinarily 
prevent  rapid movement  from the tumor.  Of course, 
such adminis t ra t ion of insoluble agents would be l imited 
to the tumors  for which radioisotopes h a v e  been u s e d -  
bronchogenic, breast, prostate,  cervical and other types 
of accessible tumors (and possibly for control  of ascitic 
fluid formation). In  principle, it would appear  desirable 
to invest igate  the effectiveness of in t ra - tumor  combina- 
tions of radioisotopes wi th  one or more ant i - tumor  
chemicals of the nitrogen mustard,  hormone or anti- 
metaboli te  types. 

S. W. MAYER and M. E. MORTON 

Radioisotope Research Unit, Veterans Administration 
Hospital, Long Beach, California, and the School of Medi- 
cine, University of Cali/ornia at Los Angeles, April 23, 
1956. 

Zusammen/assung 

Mehrere klinisch wirksame, geschwulsthemmende 
Stoffe verursachten relat iv  rasch Nekrosen der M/iuse- 
sarkoma-180-Tumoren, wenn sie, entsprechend der klini- 
schen Anwendung yon radioakt iven Kolloiden, direkt 
in den Tumor  injiziert  wurden. Sowohl unl6sliche, wie 
15sliche Verbindungen ergaben Nekrose. In  den Tumor  

s A. A. VIDEBAEK and S. KALE, Acta med. Scand. 149, 361 (1954). 

injiziertes 6-Merkaptopurin, Di/ithylstitbOstrol und 
fl-Naphtyl-Stickstoff-Lost  ve rminder ten  alle bet Ra t t en  
das Wachstum des Jensen-Sarkoms.  

Potentiation Action of Ibogaine (Bogadin TM) 
on Morphine Analgesia 

NeostigmineL B-die thylaminoethyldiphenylpropyl-  
acetate hydrochloride ~, certain adrenocort ical  hormones 
such as DCA B, and insulin 4 have been shown to poten- 
t iate morphine analgesia. Chlorpromazine prolongs the 
analgetic morphine effect 5 but  does not necessarily en- 
hance it °. Therefore, the reduction of morphine anal- 
gesia in mice pretreated with reserpine was a ra ther  un- 
expected finding 5. The combinat ion effects of these 
phrenotropic agents with morphine prompted us to in- 
vestigate the pharmacodynamic  interactions of mor-  
phine with ibogaine, an indole alkaloid from Tabernanthe 
iboga 7 with characterist ic central  s t imulant  properties s. 

Potentiation of Analgetic Effect of Morphine Sulfate by Ibogaine HCt 
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Fig. t.--Comparison of average reaction time to a thermal pain 
stimulus applied to the mouse tail foUowing subcutaneous injection 
of morphine alone and in combination with ibogaine. Each curve 
represents an average from a group of 10 mice. Prolongation of the 
reaction time following the combination of morphine and ibogaine 

becomes more pronounced as the dose of ibogaine increases. 

Methods.--370 female white mice (Webster strain) 
were tested for their  react ion to pain by directing a 
beam of heat  on the t ip of their  tails (GROSS~). The 
reaction {ime was measured for each mouse as determin- 
ed by the characteris t ic  tai l  flick. Double readings ob- 

1 D. SLAUGtlTER and D. W. NUNSELL, J. Pharmacol. exper. 
Therap. 68, 104 (1940). 

2 L. CooK, G. NAvm, and E. J. FELLOWS, J. PharmacoL exper. 
Timrap. 112, 473 (1954). 

a C. A. WINTRR and L. FLATAKRR, J. Pharmaeol. exper. Tberap. 
103, 93 (1951). 

4 F. GRoss and H. KAUFMANN, Helv. physiol. Acta 12, 284 
(1954). 

s j .  A. SCHSEInER, Proc. Soc. exper. Biol. Med. 87, 614 (1954). 
a j .  KOPERA and A. K. ARMITAOR, Brit. J. Pharmacol. Chemo- 

ther. 9, 392 (1954). 
7 j .  DELOURr~R-HouDE, Thesis, University of Paris (1944). 
s j .  A. SCHNEIDER and E. B. Sloe, Aun. N. Y. Acad. Sci. (in 

press). 
9 F. GRoss, Helv. physiol, Acta 5, C31 (1947). 
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