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fuchsin  stain.  The use of h a e m a t o p o r p h y r i n e  is also l imi- 
ted,  p r imar i ly  because  the  h igh  doses (300 mg/kg) neces- 
sary  to ob ta in  d i s t inc t  labell ing 12 m a y  resul t  in le thal  
in tes t ina l  complicat ions .  Fur the rmore ,  it  has  been  obser- 
ved t h a t  h a e m a t o p o r p h y r i n e  as well as alizarin red S 
is depos i ted  a t  a somewha t  d i f ferent  si te f rom t h a t  of 
t e t racyc l in  e and  D C A F  13. The advan tages  of mul t ip le  
labell ing and  the  above-men t ioned  difficult ies p r o m p t e d  
a search for o the r  compounds  for possible use as fluores- 
cent  labels. 

H O ~ / O - , / / O  

Calcein-blue HOOC--CH2 'N CH / [I / 
H O O C ~ H  / -- ~ / ~ /  

CH3 

Calcein-blue la, an indicator for the complexometric 
determination of Ca, Sr and Ba was tested. It was dis- 
solved as a 3% solut ion in 2% NaHCO 3 and  in jec ted  in 
sheep (i.v.), r abb i t s  (i.v.) and  ra t s  (Lp.) a t  a dose of 30 mg/  
kg. The exper imen ta l  animals  were sacrificed f rom 24 h 
to  5 weeks af ter  in jec t ion  and  the  long bones f ixed in 
alcohol. Sections 50 ~ th ick  were p repa red  and  examined  
microscopical ly  under  UV-i l luminat ion.  

Calcein-blue was found to  produce  a blue f luorescence 
in bone  upon UV-exc i t a t ion  15. The blue f luorescence 

appears  a t  t he  same site as t e t racyc l ine  and  the  fluores- 
ceins. A t  a dose  of 30 mg/kg  no toxic  effect  was de tec ted  
in t he  exper imen ta l  animals  and  bone  deposi t ion was  
found to  be unaffec ted .  The f luorescence of Calcein-blue 
fades s o m e w h a t  more  quickly  t h a n  the  f luorescence of 
o ther  labels, b u t  suff ic ient  t ime  is p rov ided  to p repa re  
p h o t o m i c r o g r a p h s .  The con t ra s t ing  f luorescence of 
Calcein-blue encourages i ts  combina t ion  wi th  a t e t r a -  
cycline ~e and  a fluorescein 5, e t o  ob ta in  a t r i chrome UV- 
f luorescent  labell ing compa t ib le  wi th  fuchsin counter -  
s ta in  17. 

Zusammenfassung.  Calceinblau ergibt ,  in Knochen  ein- 
gebaut ,  un t e r  UV-]3es t rahlung eine klar  e rkennbare  
blaue Fluoreszenz.  Calceinblau e ignet  sich vor  a l l e n  fiir 
B/iehrfarbmarkierung des K n o ch en s  in K o m b i n a t i o n  N i t  
Tet racycl in  und  Ca!cein oder  DCAF.  Solche Mehrfarb-  
mark ie rungen  er le iehtern  das  S tud ium des K n o c h e n u m -  
baus.  

]~. A. I~AHN and  S. M. PERREN 

Laboratory for Experimental  Surgery, 
Swiss Research Institute, 
CH-7270 Davos (Switzerland), 3 December 7969. 

A contrasting, trichrome fluorescent label in a rabbit osteon (A, blue; 
B, green; C, yellow) is provided by combining Calcein-blue with the 
fluorescein DCAF and the tetracycline Aehromycine | The labels 
were injected at time intervals of 10 days. 
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C a r c i n o g e n i c  Ac t ion  of D i m e t h y l n i t r o s a m i n e  in 
and P r o t e i n  in v ivo  

The carcinogenic act ion of d ime thy ln i t ro samine  has  
been  corre la ted  wi th  t he  in vivo m e t h y l a t i o n  of nucleic 
acids and  pro te ins  in t he  t a rge t  organs 1. Dimethy ln i t ros -  
amine  is no t  0nly a strong, ma in ly  hepa toca rc inogen  in 
m a m m a l i a  2-5 bu t  is also h ighly  act ive in ra inbow t rou t  e. 
I t  is general ly  agreed t h a t  m e t h y l a t i o n  is no t  due to  t he  
di rect  reac t ion  of the  unchanged  molecule bu t  to an 
i n t e rmed ia t e  fo rmed b y  enzymat i c  ox ida t ion  1, 7, 8, even  if 
t h e  fo rma t ion  of d i a z o m e t h a n e  in  v ivo  is excluded s. 

T r o u t  not  Re lated  to M e t h y l a t i o n  of Nuc le i c  Ac ids  

Compara t ive  s tudies  b y  GAUDETTE et  a l )  have  re- 
vealed t h a t  f i sh  and cer ta in  t y p e  of amph ib i a  lack the  
abi l i ty  of ox ida t ive  drug metabol i sm,  and  we have  now 
inves t iga ted  w h e t h e r  7 -methy lguan ine  is formed in t he  
R N A  of pigeon, frog and ra inbow t rou t  liver, species of 
d i f ferent  evo lu t ionary  stages, af ter  appl icat ion of 14C- 
d ime thy ln i t rosamine .  

14C-dimethylamine-hydrochlor ide  was purchased  f rom 
NEN,  Chicago, and  conve r t ed  to  the  cor responding  ni t ro-  
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Table I. Specific activity of RNA from liver in different species 6 h after application of 14C-dimethylnitrosamine 

5 2 1  

Species No. of animals Route of Dosage of 
application 14C-DMNA]kg 

Specific activity 
DPM]mg RNA 

Pigeon 2 i.v, 25 {xCi/0.84 mg 
Frog 20 i.p. 25 ~Ci/0.36 mg 
Trout 10 i.p. 25 [xCi/0.36 mg 
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Fig. 1. Ion-exchange chromatography of an acid hydrolysate of 
RNA (50 mg) from pooled frog liver after t reatment  with 25 ~zCi/ 
0.35 mg ~4C-dimethylnitrosamine. UMP, uridine-monophosphate; 
CIVIP, cytidine-monophosphate; G, guanine; 7-MG, 7-methylguanine; 
A, adenine. Carrier 7-methylguanine added. 
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Fig. 2. Ion-exchange chromatography of an acid hydrolysate of 
RNA (30 rag) from pooled pigeon liver after t reatment  with 25 [xCi] 
0.84 mg 14C-dimethylnitrosamine. Carrier 7-methylguanine added; 
for explanation see Figure 1. 

Table II. Specific activity of RNA, DNA and protein of trout liver after different routes of application and time of action of l~C-dimethyl- 
nitrosamine in comparison to labelling of RNA after application of sodium formate 

Substance No. of Route of Dosage per 
animals application kg 

Time of Specific activity DPM/mg 
action (h) RNA DNA Protein 

a4C-DMNA 5 i.p. 100 p.Ci/30 mg 6 
14C-DMNA 3 i.m. ] 00 ~zCi/30 mg 8 
laC-DMNA 4 i.m. 100 [zCi/30 mg 15 - 
l~C-formate 4 i.m. 300 ~zCi/3.6 mg 6 905 

Not determined. 

s a m i n e  as  d e s c r i b e d  b y  DUTTON a n d  HEATH 1~ S o d i u m  
14C-fo rmate  w a s  o b t a i n e d  f r o m  t h e  R a d i o c h e m i c a l  C e n t r e ,  
A m e r s h a m .  C o m m e r c i a l  a d u l t  h o m i n g  p i g e o n s  ( 3 0 0 -  
400 g), ra inbow-  t r o u t  ( 3 0 0 - 4 0 0  g), a n d  f r o g  (Rana escu- 
lenta, 4 0 - 4 5  g) we re  u sed .  F r o g s  w e r e  k e p t  in  a m o i s t  c age  
a n d  t r o u t  in  a n  a q u a r i u m  w i t h  f l o w i n g  a e r a t e d  w a t e r .  
P i g e o n s  w e r e  i n j e c t e d  i n t o  t h e  b r a c h i a l  a l a  v e n e ,  f r ogs  i .p.  
a n d  r a i n b o w  t r o u t  i .p.  or  i .m .  i n t o  t h e  d o r s a l  m u s c l e .  R N A  
a n d  D N A  f r o m  p o o l e d  l i ve r s  we re  p r e p a r e d  b y  t h e  
m o d i f i e d  p r o c e d u r e  of  KIDSON, KIRBY a n d  RALPH TM 12. 
A f t e r  r e m o v a l  of  R N A  a n d  D N A  t h e  p r o t e i n - c o n t a i n i n g  
l a y e r  w a s  p o u r e d  i n t o  5 vol .  of  m e t h a n o l  a n d  t h e  p r e c i p i -  
t a t e  t r e a t e d  a s  d e s c r i b e d  b y  MAGE~ a n d  FARBER 1 t o  
p u r i f y  t h e  p r o t e i n .  R N A  w a s  h y d r o l y z e d  w i t h  1 N  HC1 
a n d  c h r o m a t o g r a p h e d  o n  a D o w e x  c o l u m n  ('vVX 50 2 0 0 -  
400 m e s h )  b y  a 1 - 3 N  HC1 g r a d i e n t .  R a d i o a c t i v i t y  w a s  
d e t e r m i n e d  w i t h  a t 3 e c k m a n  S L  150 l i q u i d  s c i n t i l l a t i o n  
c o u n t e r .  

I t  c a n  be  s e e n  in  T a b l e  I t h a t  t h e  R N A s  of  p i g e o n  a n d  
f rog  l i ve r s  w e r e  t a b e l l e d  a f t e r  t r e a t m e n t  w i t h  ~4C-di- 
m e t h y l n i t r o s a m i n e ,  w h e r e a s  t h e  R N A  of  t r o u t  l i v e r  
s h o w e d  n o  ~4C i n c o r p o r a t i o n .  T h e  c h r o m a t o g r a p h i c  e l u t i o n  
p a t t e r n s  ( F i g u r e s  i a n d  2) s h o w e d  t h a t  t h e  R N A  of  b o t h  

p i g e o n  a n d  f rog  l i ve r  c o n t a i n e d  7 - m e t h y l g u a n i n e .  T a b l e  I I  
s h o w s  t h a t  n e i t h e r  i n c r e a s e d  d o s a g e s  o f  l * C - d i m e t h y l -  
n i t r o s a m i n e ,  n o r  c h a n g e s  in  i n j e c t i o n  s i te ,  n o r  d i f f e r e n t  
t i m e s  of  a c t i o n  l e a d  t o  l a b e l l i n g  o f  R N A ,  D N A  a n d  p r o t e i n  
of  t r o u t  l iver .  T h e  R N A  of  t h i s  l a t t e r  o r g a n ,  h o w e v e r ,  w a s  
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labelled w h e n  1~C-formate was injected,  conf i rming t h a t  
the  site of in jec t ion  was correc t ly  chosen for subs tances  
to  reach the  liver. 

I t  m u s t  therefore  be concluded t h a t  the  carcinogenic  
and  a lkyla t ing  act ions of d ime thy ln i t ro samine  are no t  
corre la ted  in t rout ,  as has  a l ready  been sugges ted  for o the r  
ni t roso compounds  in ra t s  ~a -~6. 

werden,  w~hrend  RNA,  D N S  und  P ro t e in  der  Leber  bei 
Forel len n ich t  ma rk i e r t  wurden .  

Fi W. KROGER, G. WALKER 
and  M. WIESSLER 

Institut /i~r experimentelle Toxihologie und 
Chemothera])ie, Deutsches Krebs[orschungszentrum, 
D-69 Heidelberg (Germany), 26 November 7969. 

Zusammen/assung. Zur Kls  des Zusammenhan g es  
zwischen carc inogener  und  a lkyl ierender  "Wirkung von  
D i m e t h y l n i t r o s a m i n  wurde  die t3ildung yon  14C-7- 
Methy lguan in  in der  L e b e r - R N A  yon Tauben,  F r6sehen  
und  Forel len nach  Gabe yon  14C-Dimethylni trosamin 
un te r such t .  Dabei  konn t e  14C-7-Methylguanin in der  
L e b e r - R N S  von  Tauben  und  Fr6schen  nachgewiesen  

13 F. W. KROGER, H. BALLWEG and W. MAIER-BORST, Experientia 
2d, 592 (1968). 
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technical assistance. 

A N o v e l  T y p e  of  G r a n u l e s  O b s e r v e d  in  T o a d  E n d o t h e l i a l  Ce l l s  an d  T h e i r  R e l a t i o n s h i p  w i t h  B l o o d  
P r e s s u r e  A c t i v e  F a c t o r s  

We previous ly  found 1, ~ t h a t  the  endo the l ium of t he  
aorta ,  iliac and  renal  ar ter ies  of the  toad  is m a d e  of 
typ ica l  cells, the  cy top la sm of which  conta ins  a b u n d a n t  
granules visible w i th  conven t iona l  e lectron microscopy  
techniques .  Since we are searching for s imilar  s t ruc tures  
in d i f fe rent  species of th is  and  o ther  classes, we are also 
in te res ted  in knowing  w h e t h e r  these  granules  are  l inked 
to any  special  func t ion  or con ta in  biologically act ive sub- 
s tances.  Though  the  chemica l  agents  con ta ined  in these  
granules are no t  known,  we found  t h a t  these  bodies  can be 
recovered appa ren t l y  in tac t ,  t oge the r  wi th  c o n t a m i n a n t  
mi tochondr ia ,  in t he  pellets  of subcellular  f ract ions ob- 
t a ined  by  dif ferent ia l  centr i fugat ion.  These f ract ions  are 
r ich in hype r t ens ive  ac t iv i ty  which  becomes  rap id ly  un-  
sed imen tab le  w h e n  the  pel lets  are suspended  in a hypo-  
tonic  medium.  

The toad  aor ta  aqueous  ex t r ac t s  exh ib i t  a s t rong hyper -  
tens ive  ac t iv i ty  as compared  wi th  o ther  t issues and organs 
of the  same amphib ian .  The ac t iv i ty  in k idney  (Table) is 
also h igh  and  i t  is well k n o w n  t h a t  th is  organ conta ins  
factors  which  act  on b lood pressure  s. 

The hype r t ens ive  ac t iv i ty  of t he  t oad  aor ta  becomes  
sed imen tab le  to  a grea t  e x t e n t  when  the  homogena te s  are 
p repa red  w i t h  isosmotic  sucrose. The homogena te s  were 
p repa red  and  f r ac t iona ted  as follow. Six local c o m m o n  
toads  Bu/o arenarum H. were demedul la ted  ; t he  segments  
of the  aor ta  be tween  the  junc t ion  of the  aort ic  arches and  
iliac bi furca t ion  were r emoved  and placed in a small  mor-  
t a r  w i th  1 ml  of ice-cool 0 .25M sucrose in 0 .01M tris- 

Hypertensive activity in different toad tissues 

Aorta Kidney Brain Muscle Spleen Liver 

mm Hg/mg of 13.7 13.3 2.9 2.1 0 0 
tissue 

mm Hg/mg of 210 185 52 45 0 0 
protein 

From 40-60 mg of tissue were sonicated in 2 ml of 0.01M tris-HC1 
buffer (pH 7.4) and centrifuged at 25,000 rpm for 10 min. Proteins 
and hypertensive activity were measured in the supernatants. 

HC1 buffer  (pH 7.4). They  were minced  wi th  scissors and 
gen t ly  homogenized  wi th  the  glass pes t le ;  the  suspension 
was f i l tered t h ro u g h  a folded cheese-cloth.  The vo lume of 
t he  f i l t ra te  was  made  up to  4 ml  w i th  t he  buffered sucrose 
and cent r i fuged in a ref r igera ted  B e c k m a n  Spinco centr i-  
fuge wi th  the  No. 40.2 rotor.  4 sed imentab le  f rac t ions  and 
a final  s u p e r n a t a n t  were recovered.  P ro te ins  were mea-  
sured by  LOWRY'S m e t h o d  4 and  the  hype r t ens ive  ac t iv i ty  
was t e s t ed  in ra t s  by  the  m e t h o d  of DE VITO et  al. ~ 

As is shown in Figure 1, f rac t ion F1 exh ib i t ed  high 
specific ac t iv i ty .  The pellets ac t iv i ty  was 93 % ex t rac tab le  
by  osmotic  shock in f ract ions  N, F1 and F2, and  75% 
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Fig. i. Distribution of hypertensive activity in homogenates of Bufo 
arenarurn H. aorta. The activity was measured in the fractions in 
mm of Hg/volume'injected in the rat • volume of the fraction. 
Relative specific activity: percentage of total homogenate activity 
in the fraction/percentage of total homogenate protein in the same 
fraction. From left to right: the bars represent fraction N (600 g/ 
5 min), F1 (9,959 g/3 rain), F2 (39,825 gl7 min), F3 and the final super- 
natant (10t,952 g/30 rain). The first 4 fractions were suspended in 
0.01M tris-HC1 buffer (pH 7.4) and spun at 101,952 g/30 rain. The 
activity was tested in both supernatants and pellets (resuspended in 
the buffer) in order to calculate the percentage of released activity by 
osmotic shock (dotted area). 


