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cceur. Le  bou ton  a u n  d iam~t re  p resque  double  de celui 
de sa fibre.  I1 es t  k peu pros sph~r ique  e t  un peu moins  
colors que  ce t t e  derni~re.  

On  v o i t  dans  la fig. 2 une  f ibre un  peu plus  pe t i t e  que  
la pr~c6dente .  El le  se divise  en  d e u x  b ranches :  l ' une  se 
t e rmine  p a r  un  a n n e a u ;  l ' au t r e  es t  c o u p l e  pa r  te rasoir .  
Non  loin  de  1~, une  f ibre  plus  f ine a b o u t i t  6ga lemen t  
un pe t i t  a n n e a u  dans  la p ro fondeu r  de l '~pin~vre.  

Fig. 2. 

La  fig. 3 pr6sente  une f ibre nerveuse  noire et  tr~s fine, 
co mp a rab l e  ~ une  f ibre pos tgang l ionna i r e  p a r a s y m -  
pa th ique .  El le  se t e r m i n e  pa r  un appare i l  m 6 t a t e r m i n a l  
de que lques  pe t i t s  grains  ~ la sur face  d ' u n e  cel lule du 
tissu con jonc t i f  de l '6pinbvre.  La  c o n t i n u a t i o n  de ces 
grains avec  la  f ibre  est  tr~s 6v iden te  e t  la  l imi te  de ce t t e  
t e rmina i son  es t  tr~s pr6cise. D a n s  un  t r a v a i l  ul t6r ieur ,  
j ' expose ra i  les diff6rences d ' a s p e c t  q u e  p r$sen t en t  les 
fibres ne rveuses  ca rd iaques  s u i v a n t  l eur  or ig ine  ou leur  
fonct ion.  D6s ~ pr6sent  je  puis  dire  que  tes f ibres abou-  

Fig. 3. 

t i s san t  h des t e rmina i sons  c o m m e  celles des fig. 1 e t  2, 
on t  l ' a spec t  e t  la co lora t ion  de f ibres sensi t ives .  I1 es t  
donc  v r a i s e m b l a b l e  qu 'e l les  v i e n n e n t  des nerfs  vagues ,  
pu isque  ce son t  eux  qu i  fourn issen t  les voles  aff6rentes  
du cceur. E n  ce qui  concerne  la t e r m i n a i s o n  de la fig. 3, 
en  ra i son  de  l ' a spec t  diff6rent  de la  f ibre  qu i  lui donne  
naissance,  i l  es t  possible qu ' i l  y a i r  1~ un  appare i l  en  
r a p p o r t  a v e c  une  fonc t ion  t roph ique .  

J ' a i  vu  aussi  des f ibres  t6nues  a c c o m p a g n a n t  des 
f ibres  encore  p lus  fines e t  color6es en  j aune ,  darts l '6pi-  
n~vre  t o u t  pros d ' u n  vaisseau.  I1 es t  b ien  possible  que  

ce soient  des fibres vasomot r i ces  du  sys t~me v6g6tat i f .  
E n  r~sum6, clans l '$p in~vre  des gros nerfs  du  cceur 

chez le Cha t  nouveau-n~ ,  on t r o u v e  des f ibres  sens i t ives  
qu i  se t e r m i n e n t  d ' u n e  mani~re  di f f6rente  soi t  p a r  des 
boutons ,  so i t  pa r  des  anneaux ,  ou bien pa r  un  appare i l  
m6 ta t e rmina l .  Que lques -unes  de  ces f ibres a p p a r t i e n n e n t  
peu t -~ t re  au  sys t~me  n e r v e u x  a u t o n o m e .  Des f ibres  
vaso -mot r i ces  o u t  6t6 aussi  t rouv6es  dans  l '6pin~vre  
c o m m e  dans  d ' a u t r e s  organes .  K . T .  TcaEr~G 

L a b o r a t o i r e  de neuro-his to logie ,  I n s t i t u t  d ' a n a t o m i e  
de l 'Un ive r s i t~  de Gen~ve,  le 2 mai  1949. 

S u m m a r y  

The card iac  nerves  which  are  composed  of a m i x t u r e  
of s y m p a t h e t i c  and  p a r a s y m p a t h e t i c  m o t o r  fibres, also 
compr ise  sensorial  f ibres  t h a t  be long  exc lus ive ly  to  t he  
p a r a s y m p a t h e t i c  sys tem.  A ce r t a in  n u m b e r  of  these  
a f fe ren t  f ibres  ends  in t h e  e p i n e u r i u m  of t h e  ne rves  in 
d i f fe ren t  f o r m s : - -  en la rgements ,  t e r m i n a l  rings,  or  
m e t a t e r m i n a l  a p p a r a t u s  of WEBER. 

H i s t o l o g i c a l  C h a n g e s  P r o d u c e d  by  L a r g e  D o s e s  
of  T e t r a - s o d i u m  2 - m e t h y l  - 1 : 4 -  n a p h t h o h y d r o -  
q u i n o n e  D i p h o s p h a t e  in s o m e  H u m a n ' T u m o u r s  

Clinical  t r ia ls  of large doses of t e t r a - s o d i u m  2-methy l -  
l : 4 - n a p h t h o h y d r o q u i n o n e  d iphospha te ,  m a i n l y  in con-  
j unc t i on  wi th  pa l l i a t ive  X - r a y  t h e r a p y  in pa t i en t s  w i th  
var ious  t ypes  of a d v a n c e d  m a l i g n a n t  t u m o u r s  h a v e  
been  in progress  since N o v e m b e r  1946. The  resul ts  in 
116 cases have  been  r e p o r t e d  1. I t  has  been  found  t h a t  
t h e  c o m p o u n d  in large doses p roduces  a smal l  b u t  useful  
i m p r o v e m e n t  ~in t h e  pa l l i a t ive  resul ts  of  X - r a y  t h e r a p y  
in some cases of  a d v a n c e d  cancer ,  and  a smal l  increase  
in su rv iva l  t i m e  in cases of  inope rab le  c a r c i n o m a  of t h e  
bronchus .  T h e  c o m p o u n d  is a l r e ady  in use in med ic ine  
as a wa te r - so lub le  s y n t h e t i c  v i t a m i n - K  subs t i tu t e .  I t  is 
of low tox ic i ty ,  a n d  has  been  admin i s t e r ed  b y  in t ra -  
muscu l a r  a n d  p r e f e r ab ly  i n t r a v e n o u s  in jec t ion .  I t  is of  
in t e res t  t h a t  large i n t r a v e n o u s  doses p roduce  a lmos t  
im ined i a t e  focal  pa in  in t he  region of t he  t u m o u r  in 
some cases, especia l ly  where  the re  is bone  i n v o l v e m e n t .  
Th is  focal  pa in  appears  to  be due to  t e m p o r a r y  cell 
cedema. 

This  a p p r o a c h  to  t he  p rob l em of a t t e m p t i n g  to  im-  
p rove  the  t r e a t m e n t  of cance r  by  the  combined  use of 
r a d i o t h e r a p y  and  c h e m o t h e r a p e u t i c  agen ts  was based  
on the  f inding t h a t  t h e r a p e u t i c  doses of  ioniz ing radia-  
t ions  p roduce  a d i s tu rbance  of  ce l lu lar  nucle ic  ac id  
me t abo l i sm  inc lud ing  inh ib i t ion  of  syn thes i s  of  t h y m o -  
nucleic  ac id  in p ro l i f e ra t ing  cellsL 

I t  has  been  shown s t h a t  t h e  c o m p o u n d  p roduces  
mi to t i c  inh ib i t ion  in ch ick  f ib rob las t  cu l tu res  and  in 
some h u m a n  s q u a m o u s  cell  c a r c inoma ta ,  a n d  t h a t  in 
t he  t issue cul tures ,  s ign i f icant  p o t e n t i a t i o n  of the  effects  
of X - r a d i a t i o n  and  the  c o m p o u n d  in inh ib i t ing  mitos is  
was found  under  su i tab le  condi t ions .  
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The ant imitot ic  action of quinones is well known/.  
The mutagenic  effect of phenol in Drosophi la  ~ and 
chromosome fragmentat ion induced by phenols 8 is of 
interest. The parallelism between mitot ic  inhibition and 
interaction with - S H  compounds i n  vitro has been 
studied*; i t  is unlikely tha t  this is the only mechanism 
involved, but  i t  is of interest  in relation to the radio- 
sensi t ivi ty of some - S H  enzymes ~. 

The purpose of this note is to present histological 
confirmation of the late effects of repeated large doses 
of the compound in some human tumours  other  than  the 
squamous cell carc inomata  previously exemplified s. 

Fig. 1 (a and b) show the histological findings in 
biopsy specimens from the case of a man aged 82 years, 
with an advanced carcinoma of the skin, originally of 
basal cell type, involving the right side of the nose with  
gross destruction of the tissues of the  face, including 
bone. There were no secondary glands. This lesion had 
become radio-resistant  and had recurred after much  
previous t r ea tment  over  many  years. The original 
t r ea tment  was by diathermy,  and subsequent  radium. 
Two courses of radical X-ray  t rea tment  had been given 
for recurrences, and fur ther  pall iat ive X-ray  t r ea tment  
had been a t t empted  wi thout  any response. Fig. 1 a is 

nine months.  In the second biopsy, the field shown in 
Fig. l b, was the only par t  of the section containing 
tumour  cells, which it  is interest ing to note are of 
degenerating squamous cell type, with keratinization. 
The lesion apparent ly  became radio-sensitive again 
with the combined use of the compound and X-radia- 
tion. 

Fig. 1 a 

from the biopsy specimen before a final course of radical 
X-ray  therapy  combined with  intramuscular  injections 
of the compound. The second biopsy shown in Fig. 1 b 
was taken three days after 4,500 r of X-radiat ion in 21 
days, and immedia te ly  after the last of 25 daily intra-  
muscular  injections, each of 100 mg of the compound.  
The immedia te  clinical response of the lesion to the 
t r aa tmen t  was surprisingly good, but  act ive  though 
slowly progressive mal ignancy was still present  af ter  
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Pig. i b 

Fig. 2 shows the effects of the compound alone in ±he 
case of a man aged 52 years suffering from an adeno- 
carcinoma of the t ransverse colon with secondary in- 
volvement  of lymph  nodes in the omentum,  and also in 
the left  supraclavicular  area and posterior triangle. 
After  failure of the cervical nodes to respond to  pall iat ive 
X-ray  therapy,  clinical retrogression of all the  palpable 
nodes occurred after  in t ravenous adminis t ra t ion of 
large doses of the compound.  Fig. 2 shows the wide- 
spread degenerat ive changes in the cells of the secondary 
adeno-carcinoma in an omental  lymph node removed 
a t  laparo tomy ten days after the complet ion of a 

a 
Fig. 2. 

course of daily injections of the compound,  during 
which a to ta l  dose of 8,140 mg was given in 31 days. No 
X-radiat ion had been given to this area at  any time. As 
in the cervical nodes, the tumour  shows necrosis and 
gross degeneration, with an increase of fibrotic stroma. 
There are no mitoses, and practically all the recognizable 
tumour  cells show pyknot ic  nuclear degeneration. I t  is 
emphasized tha t  the therapeut ic  effect was only pal- 
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l ia t ive,  t h e  p a t i e n t  d y i n g  a t  14 weeks  a f t e r  t h e  b e g i n n i n g  
of t h e  cou r se  of  i n j ec t i ons .  

No  h i s to log ica l  e v i d e n c e  of  t o x i c  e f fec ts  o n  a n y  
n o r m a l  o r g a n s  a n d  t i s sues  a t t r i b u t a b l e  t o  t h e  c o m p o u n d  
has  b e e n  f o u n d .  T h e  ea r l i e r  cy t o l og i ca l  c h a n g e s  p r o d u c e d  
b y  t h e  c o m p o u n d  a l o n e  wil l  b e  r e p o r t e d  e l sewhere .  
P r o b a b l y  t h e  f i r s t  c h a n g e  is t e m p o r a r y  cell  ( e d e m a ,  b u t  
the  m o s t  o b v i o u s  c h a n g e  is m i t o t i c  i n h i b i t i o n ,  w i t h  
c y t o p l a s m i c  a n d  n u c l e a r  e n l a r g e m e n t  in  s o m e  ceils,  a n d  
f o r m a t i o n  of b i -  a n d  m u l t i n u c t e a t e  cells, w i t h  l a rge  
nucleol i  a n d  c h r o m o - c e n t r e s .  A l t h o u g h  w i t h  t h e  h i g h  
c o n c e n t r a t i o n s  used,  c h r o m o s o m e  s t i ck iness  a n d  n u c l e a r  
pyknos i s  a re  p r o d u c e d ,  a p p e a r a n c e s  s u g g e s t i n g  f rag-  
m e n t a t i o n  of c h r o m o s o m e s  can  a l m o s t  a l w a y s  b e  f o u n d .  
A n a p h a s e  b r i dges  a re  o n l y  r a r e l y  p r o d u c e d  b y  t h e  
c o m p o u n d  alone,  u n l i k e  X - r a y s .  
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D e p a r t m e n t  of  R a d i o t h e r a p e u t i c s ,  U n i v e r s i t y  of C a m -  
br idge,  Apr i l  5, 1949. 

S u m m a r y  

U n  c e r t a i n  n o m b r e  de  m a l a d e s  a t t e i n t s  de d ive r se s  
t u m e u r s  m a l i g n e s  a v a n c ~ e s  o n t  $t6 t r a i t 6 s  a v e c  de  
for tes  doses  de  t 6 t r a - s o d i u m - 2 - m 6 t h y l - l , 4 - n a p h t o -  
h y d r o q u i n o n e  d i p h o s p h a t e ,  t r a i t e m e n t  c o m b i n $  d a n s  la  
p l u p a r t  des  cas  ~ u n e  t h ~ r a p i e  p a l l i a t i v e  p a r  les r a y o n s  X .  

Les  exp6 r i ences  h i s t o l o g i q u e s  c o n f i r m e h t  l a  r ~ p o n s e  
pos i t ive ,  o b t e n u e  p a r  F a c t i o n  des  r a y o n s  X c o m b i n 6 s  
celle de  la  s u b s t a n c e  en  q u e s t i o n ,  d a n s  u n  cas  a v a n c ~  de  
c a r c i n o m e  de  l a  p e a u  faciate ,  a u p a r a v a n t  r 6 f r a c t a i r e  a u  
t r a i t e m e n t  p a r  les r a y o n s  X .  E n  ou t r e ,  d a n s  u n  cas  de  
m ~ t a s t a s e s  d e  nceuds  l y m p h a t i q u e s  d ' u n  a d 6 n o c a r c i -  
n o m e  p r i m a i r e  d u  colon,  les  d o c u m e n t s  h i s t o l o g i q u e s  
m o n t r e n t  la  r~gress ion  e t  la  d~gSn6rescence  des  ce l lu les  
de la  t u m e u r ,  e f fe t s  e x c l u s i v e m e n t  a t t r i b u a b l e s  ~t la  
s u b s t a n c e  app l iqu6e .  

D e r  O b e r t r i t t  v o n  F l u o r e s c e t n  a u s  d e m  B l u t  
i n s  K a m m e r w a s s e r  d e s  n o r r n a l e n  M e n s c h e n  

D a s  P r o b l e m ,  ob  K a m m e r w a s s e r  d u r c h  d a s  A u g e  
s t r 6 m t  o d e r  o b  n u r  e in  D i f f u s i o n s a u s t a u s c h  zwi schen  
B l u t  u n d  K a m m e r w a s s e r  s t a t t f i n d e t ,  i s t  h e u t e  d u r c h  die  
E n t d e c k u n g  de r  K a m m e r w a s s e r v e n e n  b e i m  M e n s c h e n  ~ 
i m  S i n n e  d e r  S t r 6 m u n g  e n t s c h i e d e n .  Die  n ~ c h s t e n  
F r a g e n ,  d ie  s ich  a u f d r ~ n g e n ,  s i n d :  1. W i r d  da s  K a m -  
m e r w a s s e r  des  M e n s c h e n  d u t c h  e i n e n  s e k r e t o r i s c h e n  
oder  n u r  d u r c h  e i n e n  F i l t r a t i o n s p r o z e B  gel iefer t ,  u n d  2. 
wie groB i s t  d ie  D u r c h f l u B m e n g e  p r o  M i n u t e  ? 

Mi t  e i n e m  b e s o n d e r e n  S p a l t l a m p e n f l u o r o m e t e r  da s  
wir  a n d e r n o r t s  b e s c h r i e b e n  h a b e n  ~, w u r d e  de r  V e r l a u f  
des K a m m e r w a s s e r g e h a l t s  a n  F l u o r e s c e i n  in  10 n o r m a l e n  
A u g e n  ve r fo lg t ,  n a c h d e m  die  V e r s u c h s p e r s o n e n  4 c m  3 
10 %ige r  F l u o r e s c e i n / N a t r i u m - L S s u n g  i n t r a v e n S s  er-  
h a l t e n  b a t t e n .  Die  F l u o r e s c e i n k o n z e n t r a t i o n  d e r  V or de r -  
k a m m e r  w u r d e  m i t  d e m  A b l a u f  d e r  K o n z e n t r a t i o n s -  
/ i n d e r u n g  des  B l u t u l t r a f i l t r a t s  ve r g l i chen .  E s  e r g i b t  s ich  
(Tabel le ,  S t a b  6), d a b  rege lm~Big  d ie  m a x i m a l e  K o n -  

1 K. ASCHEa, Amer. J. Ophthalmol. 25, 31 (1942); 27 (1944). -- 
H. GOLD~ASN, Ophthalmologica 111, 146 (1946); 11g, 344 (t946). 

2 H. GOLDMhNN, Schweiz. OphthalmologenkongreB 1948. Oph- 
thalmologica 117, 240 (1949). 

z e n t r a t i o n  des  F l u o r e s c e i n s  in  de r  V o r d e r k a m m e r  eine 
Z e h n e r p o t e n z  n i e d r i g e r  i s t  als  da s  g le ichze i t ige  K o n -  
z e n t r a t i o n  des  f r e i en  F l u o r e s c e i n s  i m  Blu te .  W a s s e r  t r i t t  
a lso b e i m  n o r m a l e n  M e n s e h e n  I l u o r e s c e i n ~ r m e r  in  d ie  
V o r d e r k a m m e r  ein ,  als  d a s  U l t r a f i l t r a t  des  B l u t e s  is t .  
D e r  V o r g a n g  d e r  K a m m e r w a s s e r b i l d u n g  k a n n  a lso  k e i n e  
U l t r a f i l t r a t i o n  sein.  

A u s g e h e n d  y o n  d e r  b e w i e s e n e n  S t r S m u n g  des  K a m -  
m e r w a s s e r s  e r g i b t  d ie  m a t h e m a t i s c h e  Ana lyse ,  daB, y o n  
d e r  20. b i s  zu d e r  25. M i n u t e  n a c h  de r  i n t r a v e n 6 s e n  
F l u o r e s c e i n i n j e k t i o n  a n g e f a n g e n ,  de r  fo lgende  Diffe-  
r e n t i a l a n s a t z  gt i l t ig  i s t :  

dc v 
= ( k l + k  D c B l  - -  ( k l + v ) c v  

dt 

D a r i n  b e d e u t e t  c v K o n z e n t r a t i o n  des  F luo re sce in s  in  de r  
V o r d e r k a m m e r ,  CB~ die  g le ichze i t ige  B l u t k o n z e n t r a t i o n  
a n  f r e i em ( u l t r a f i l t r a b l e m )  F luo resce in .  h 1 i s t  e ine  K o n -  
s t a n t e ,  d ie  d e r  D i f fu s ion  des  F l u o r e s c e i n s  in  u n d  a u s  d e r  
V o r d e r k a m m e r  d u r c h  die  I r i s v o r d e r f l ~ c h e  z u g e o r d n e t  
ist ,  k ,  e ine  K o n s t a n t e ,  d ie  d e n  E i n t r i t t  des  F l u o r e s c e i n s  
aus" t ier  H i n t e r k a m m e r  in  die V o r d e r k a m m e r  c h a r a k -  
t e r i s i e r t ,  v i s t  d e r  B r u c h t e i l  des  V o r d e r k a m m e r v o l u m e n s ,  
d e r  p ro  M i n u t e  d u r c h  S t r 6 m u n g  e r s e t z t  wird ,  w e n n  die  
Ze i t  i n  M i n u t e n  g e r e c h n e t  wird .  k 1, k,  u n d  v h a b e n  
g le iche  D i m e n s i o n .  (k 1 + k,) c h a r a k t e r i s i e r t  a lso d e n  
E i n t r i t t  y o n  F l u o r e s c e i n  in  die V o r d e r k a m m e r ,  (k 1 + v) 
s e inen  A u s t r i t t .  100.v i s t  das  p r o z e n t u a l e  M i n u t e n v o l u -  
m e n  d e r  V o r d e r k a m m e r .  k 1 i s t  gegenf ibe r  v s e h r  k le in ,  so 
d a b  v N k ~  + v ist .  Aus  de r  I n t e g r a t i o n  de r  o b i g e n  
F o r m e l  1/~Bt s ich  k 1 + v b e s t i m m e n .  Die  T a b e l l e  ze ig t  

1 2 

Nr. Name 

D. Fred 
St. Max 
W. Hans  
R. Karl 
Sch. Her ta  
E. Verena 
K. Hanna  
D. Gottl ieb 
B. E m m a  
Ae. Rudolf 

31 4 

Auge 
< 

32 o . d .  
37 o . d .  
28 o.d. 
29 o . d .  
25 o.d. 
19 o.d. 
21 o.d. 
61 o.d. 
67 o.d. 
41 o.d. 

I J 

1 
2 
3 
4 
5 
6 

9 
10 

5 

Ten- 
sion in . . . . .  
ram H~ 

15 
18 
17 
19 
21 
12 
23 

20 
16 

6 7 I 8 9 

C v max' ' V  in '  v in ' 
CBI. k 1 + v mm s mm s 

0,079 0,012 208 2,5 
0.08 0,012 179 2,1 
0,082 0,012 197 2,3 
0,098 0,014 150 2,1 
0,067 0,01 186 1,9 
0,07 0,01 187 1,9 
0,098 0,009 170 1,5 
0,112 0,014 
0,115 0,008 137 1,1 
0,16 0,008 216 1,7 

0,096 0,011 ~ 0,0022 1,9 

Stab 5: Augendruck in mm Hg, nicht am Tage des Versuches be- 
stimmt. 

Stab 6: Verhiiltnis der Fluoresceinkonzentration im Kammerwasser 
zur Konzentration des freien Fluoresceins im Blut zur Zeit 
der maximalen Konzentration in der Vorderkammer. Ver- 
suchsperson 9 und 10 litten am nichtuntersuchten Auge an 
einer Iridozyklitis. 

Stab 7: Siehe Text. 
Stab 8 : Volumen der Vorderkammer. 
Stab 9: Kammerwasser-Minutenvolumen in mm 3. 

( S t a b  7), d a b  da s  p r o z e n t u a l e  M i n u t e n v o l u m e n  des  
n o r m a l e n  M e n s c h e n  1 ,1% des  K a m m e r i n h a l t s  is t .  Be-  
s t i m m t  m a n  in  j e d e m  Fa l l e  da s  V o l u m e n  d e r  V o r d e r -  
k a m m e r  x ( S t a b  8), so erhAlt  m a n  da s  M i n u t e n v o l u m e n  
de r  m e n s c h l i e h e n V o r d e r k a m m e r  in  m m  3 zu r u n d  2 m m  8 
p ro  M i n u t e  ( S t a b  9). 

]Sine ausfiihrliche Mitteilung dieser Versuehe erfolgt in der Zeit- 
schrift ,Ophthalmological. H .  G O L D M A N N  

U n i v e r s i t ~ t s a u g e n k l i n i k ,  B e r n ,  d e n  28. Apr i l  1949. 

1 H. GOLD.ANN, Ophthalmologica lO2, 7 (1941). -- M. HEIM,  
Ophthalmologica 102, 193 (1941). 


