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(b) c h i t i n  is a b s e n t ;  a n d  (c) t he re  is no d i f f e r en t i a t i on  
in to  epi- a n d  procut ic le .  In  these  respects ,  t h e y  recal l  
oo theca  of t h e  cockroach,  Blatella orientalis s a n d  spore  
walls  of t he  fungus,  Aspergillus sp2.  

Refe rence  to  p rev ious  l i t e r a t u r e  shows t h a t  t he  papi l -  
l a ry  cone of rept i les  a n d  p e c t e n  of b i rds  are  homologous  
organs.  T h o u g h  t he  role of t he  fo rmer  is n o t  known,  t h e  
l a t t e r  is r epo r t ed  to increase  t h e  eff ic iency of v i sua l  
powers  of birds .  I t  has  been  sugges ted  t h a t  t h e  shadows  
of t h e  r idges of pecten ,  fa i l ing  on  t h e  re t ina ,  ac t  as a 
grille, a n d  t h a t  sma l l  or  d i s t a n t  m o v i n g  objec ts  are more  
read i ly  d i scerned  as t h e i r  images  pass  f rom one c o m p o n e n t  
to  a n o t h e r  on  th i s  grille ~~ 

The  presence  of sc le ro t in  in  t he  v e r t e b r a t e s  is v e r y  
unusua l .  A m o n g  t h e  ve r t eb ra t e s ,  as r epo r t ed  earlier,  t h e  
egg case of se lach ians  (Pisces) is sc lerot ized 7. The  inne r  
l in ing  of t he  g izard  of b i rds  (Ayes) is said to  be  pa r t i a l l y  
t a n n e d  ~1. A m o n g  t he  P r o c h o r d a t a ,  wails  of t he  s to lon  
of t he  P t e r o b r a n c h ,  Rhabdopleura sp. ha s  been  found  to  
be  sc lerot ized 12. Since t he  p r i m a r y  mode  of h a r d e n i n g  
of t he  i n t e g u m e n t  and  i ts  de r i va t i ve s  of t he  v e r t e b r a t e s  
is b y  k e r a t i n i z a t i o n  a n d  ca lc i f ica t ion ~3, t h e  s ignif icance 
of t h e  occur rence  of sc le ro t in  in  t he  pap i l l a ry  cone a n d  
pec ten  seems to be  a n  en igma.  A p o i n t  of i n t e r e s t  to  be  
m e n t i o n e d  in th i s  c o n n e c t i o n  is t h a t  t he  r h a b d o m e r e s  of 

t he  c o m p o u n d  eyes of t h e  housef ly ,  2~usca vicina Mac- 
q u a r t  also are  de r iva t i ve s  of po lypheno l s  14,15 

Rdsumd. P o u r  la p remie re  lois on  r a p p o r t e  la pr6sence  
de scl6rot ine  dans  la  papi l le  conicale  du  gecko, Hemi- 
dactylus turicus turicus (Rept i l ia)  e t  dans  la pec t ine  du  
p6trel ,  Fregetta grallaria (Ave@ 
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D o p a - D e c a r b o x y l a s e  and M o n o a m i n e  Oxidase  Activi t ies  in a Transplantable  Islet  Cell T u m o u r  of 
the Golden H a m s t e r  

A s torage  of b iogenic  m o n o a m i n e s  in t h e  endocr ine  
p a n c r e a s  ha s  been  d e m o n s t r a t e d  in m a n y  m a m m a l i a n  
species b y  m e a n s  of t he  h i s t o t echn i ca l  f luorescence tech-  
n ique  of FALCK a n d  HILLARP in c o m b i n a t i o n  w i t h  che- 
mica l  analyses .  The  a d u l t  go lden  h a m s t e r  is r e m a r k a b l e ,  
however ,  because  i ts  islets  c o n t a i n  a wel l -developed 
p l exus  of adrenerg ic  ne rve  t e rmina l s ,  whereas  t he  endo-  
cr ine  ceils do no t  s tore  a n y  h i s tochemica l ly  d e m o n s t r a b l e  
monoamines .  On t he  o the r  hand ,  a t r a n s p l a n t a b l e ,  insul in-  
p r o d u c i n g  islet  cell t u m o u r  of t h e  golden  h a m s t e r ,  origi- 
n a l l y  descr ibed  b y  KIRKMAN 1, has  r ecen t ly  been  found  
to c o n t a i n  dopa,  dopamine ,  a n d  5 - h y d r o x y t r y p t a m i n e ,  
a n d  also an  un iden t i f i ed ,  poss ib ly  monoamine- l ike ,  sub-  
s t ance  2 w h i c h  condensed  w i t h  f o r m a l d e h y d e  in t i ssues  
a n d  on  c h r o m a t o g r a m s  to an  in t ense ly  f luorescen t  
de r iva t ive .  The  presence  of d o p a m i n e  a n d  5 -hydroxy-  
t r y p t a m i n e  in t he  t u m o u r  is of p a r t i c u l a r  i n t e r e s t  s ince 
t h e s e  are  t h e  2 amines  c o m m o n l y  found  in m a m m a l i a n  
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islets 3. These  f ind ings  h a v e  p r o m p t e d  a n  ana lys i s  of t he  
t u m o u r  cell enzymes  i nvo lved  in t he  syn thes i s  and  b reak -  
down  of m o n o a m i n e s .  The  p r e sen t  s t u d y  repor t s  t h e  
dopa -deca rboxy la se  a n d  m o n o a m i n e  oxidase  (MAO) ac t iv -  
i t ies in  t he  t u m o u r .  

The  t u m o u r  was t r a n s p l a n t e d  s u b c u t a n e o u s l y  4 to  16 
golden h a m s t e r s  a n d  was al lowed to  grow for 4 -10  weeks. 
5 t u m o u r s  were used for d e t e r m i n a t i o n  of dopa-deca r -  
boxy lase  a n d  m o n o a m i n e - o x i d a s e  act iv i t ies ,  a n d  t h e  
c o n t e n t s  of dopa  a n d  d o p a m i n e  were e s t i m a t e d  fluori-  
me t r i ca l ly  5 in  7 t umour s .  4 an ima l s  were  p r e t r e a t e d  w i t h  
t he  dopa -deca rboxy la se  i n h i b i t o r  N S D  1015 (m-hydroxy-  
benzy l  h y d r a z i n e ;  S m i t h  and  N e p h e w  t h r o u g h  F e r r o s a n  
AB,  Sweden)  100 mg/kg ,  11/2 h before  killing, a n d  t he  
dopa -deca rboxy l a se  a c t i v i t y  and  t he  c o n t e n t s  Of dopa  
and  d o p a m i n e  in t h e  t u m o u r s  were t h e n  d e t e r m i n e d  5. 
The  i d e n t i t y  of dopa  was f u r t h e r  e s t ab l i shed  w i t h  t he  
use of p a p e r  c h r o m a t o g r a p h y  (phenol :  0.1 NHC1; 85:15)6.  
The  dopa -deca rboxy la se  a c t i v i t y  was e s t i m a t e d  b y  m e a n s  
of t he  f o r m a t i o n  of d o p a m i n e  f rom L-dopa 6, a n d  t h e  
m o n o a m i n e  ox idase  a c t i v i t y  b y  m e a n s  of t h e  f o r m a t i o n  
of indoleace t ic  acid (IAA)7. Smal l  t i s sue  spec imens  f rom 

Dopa-decarboxylase 
activity gmol formed 70 -4- 3.7 (5) 16 ~_ 0.9 (4) p<0 .00 t  
per g tissue/h 

MAO activity ~xmol 
IAA formed 0.74 • 0.05 (5) 
per g tissue/h 

Dopa Ixg/g 0.20 • 0.06 (7) 3.8 • 0.21 (4) p < 0.001 

Dopaminetxg/g 3.0 •  (7) 2 .2•  (4) p>0.05  
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each tumour were processed for fluorescence microscopy 
according to the method of FALCK and HILLARP 8. 

Histochemically, the tumour cells were found to emit 
a formaldehyde-induced green fluorescence which was 
confined to the cytoplasm. The intensity was moderate 
to strong. No other structures displayed formaldehyde- 
induced fluorescence. No difference between the tumour 
ceils of NSD 1015 treated and non-treated animals could 
be seen in the fluorescence microscope. The observations 
completely agreed with those previously obtained 2; thus, 
judged by the fluorescence microscopy, the continued 
transfers of the tumour had not brought about any 
changes in the cellular fluorigenic substances. 

The recorded dopa-decarboxylase and MAO activities 
and the concentrations of dopa and dopamine in the 
tumours are summerized in the Table. The concentrations 
of dopa and dopamine found in this study agree well with 
those earlier reported 2. 

The concomitant occurrence of dopa and a relatively 
high dopa-decarboxylase act ivi ty strongly suggests that  
the dopamine stored in the tumour cells is formed within 
them. In fact, the rate of formation may well be high, 
since inhibition of the dopa-decarbocylase resulted in a 
dramatic increase of dopa in the turnout as was evident 
from both the fluorimetric and paper chromatographic 
analyses. The finding of high amounts of dopamine after 
dopa-decarboxylase inhibition need not be contradictory 
to this view. As can be seen from the Table a complete 
inhibition was not obtained with NSD 1015, and the 
remaining enzyme activity in combination with the 
highly increased amounts of the substrate may well 
account for a maintenance of the dopamine level. I t  
should be noted that  the inhibition of dopa-decarboxylase 
may have been more effective in vivo than the recorded 
figure denotes owing to sources of error in the determina- 
tion procedure. Thus, e.g. the dilution of the homogenized 
tissue in the incubation mixture and the presence of 
excessive amounts of pyridoxal-5-phosphate may to a 
certain extent reverse the effect of NSD 1015. 

As 5-hydroxytryptophan in other tissues is also a 
good substrate 9,10 for dopa-decarb0xylase, the 5-hydroxy- 
t ryptamine that  has recently been demonstrated to 
occur in the tumour 2 may also be synthesized by the 
tumour cells. However, it remains to be evaluated whether 

the second pre-requisite for the monoamine synthesis, 
the hydroxylating enzyme, is also present in the turnout. 

The estimated act ivi ty  of the MAO seems to be con- 
sistent with the idea that  the tumour cells possess the 
ability for oxidative deamination of their monoamines 
in agreement with recent findings by GRILLO 11. 

The presence of the 2 enzymes is a feature which the 
insulin-producing tumour cells and normal endocrine 
pancreatic cells share in common. Thus, evidence was 
produced tha t  exogenous L-dopa is taken up into islet 
cells of the mouse and subsequently decarboxylated to 
dopamine, which in turn is exposed to MAO within the 
cells 3. MAO in islet cells of many mammalian species has 
also been demonstrated by means of the tetrazolium 
method 12. 

Zusammen/assung. In einem transplantierbaren Insel- 
zelltumor des Goldhamsters, der neben 5-Hydroxytryp- 
tamin, Dopa und Dopamin eine bisher unidentifizierte, 
vermutlich monoamin~Lhnliche Substanz enthglt, wurde 
eine hohe Dopadecarboxylase- und Monoaminooxydase- 
aktivi tgt  gefunden. Nach Dopa-decarboxylasehemmung 
wurde eine starke Anh/~ufung yon Dopa im Tumorgewebe 
beobachtet;  dieser Befund weist auf eine schnelle Mono- 
aminsynthese und einen schnellen Monoaminumsatz im 
Tumorgewebe bin. 
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The Growth of Allogeneic Tumour  Cells in Wasting, Cyclophosphamide-Treated Rats 

We have previously found that  rats, treated with a 
single dose of 11"0 mg cyclophosphamide/kg body weight, 
after the initial weight loss during the first 2-4 days and 
a subsequent, apparently normal weight gain, began to 
lose weight again and died in a wasting disease after one 
to several months 1, 2. In the terminal stage, the rats 
showed the impaired hair growth, hunched posture and 
high-stepping gait, described as characteristic of runting. 
I t  was considered to be of interest to study the cyclo- 
phosphamide-treated, wasting rats in greater detail. As 
a part  of such an investigation, the present paper will 
give a brief report on the growth of allogeneic tumour 
cells in cyclophosphamide-treated rats. 

Experiments. One tiundred 3-week-old, male, white, 
non-inbred rats of the Sprague-Dawley strain (AB Anti- 
cimex, Stockholm, Sweden) were given a s.c. injection 
of either 110 mg cydophosphamide ('Sendoxan', kindly 
supplied by AB Pharmacia, Sweden) per kilogram body 

weight, or the equivalent amount of distilled water. On 
the following day, or on the 55th day after these treat- 
ments, when the cyclophosphamJde-treated rats were 
entering the wasting stage (see the Figure), the rats were 
injected s.c. into the back near the head with viable tumour 
cells in the numbers  denoted in the Table. The turnout 
cells were from the in vitro turnout cell line, previously 
used and described a, obtained from an SV 40 rat sar- 
coma 4. The in vitro passages employed were 348 and 371 
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