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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 .  
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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  
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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). 
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ex t rac tab le  in f rac t ion F3. The pellets ob ta ined  f rom 
fract ions  N1, F1, F2 and F3 were s tudied  wi th  the  
e lectron microscope.  For  th is  purpose  t h e y  were f ixed in 
osmium te t roxide ,  dehydra t ed ,  and embedded  in E p o n  
8126. These s teps  were pe r fo rmed  in a small  (0.3 ml) 
plast ic  tube  which  was cent r i fuged every  t ime in a 
Beckm an  Microfuge before each change.  A bare ly  visible 
dark  pellet  was f inal ly ob ta ined  in the  ha rdened  E p o n  a t  
the  b o t t o m  of the  tube.  

Whi le  f ract ion N con ta ined  most ly  nuclei and  cellular 
debris,  which  included some granules,  F1 was the  r iches t  

in granules,  F2 conta ined  far  less and  in f rac t ion F3 only  
occasional  ones were seen. Figure  2 shows a mic rograph  of 
t he  pellets  ob ta ined  in f rac t ion F1. The c o n t a m i n a n t  
mi tochondr i a  and  the  still high pe rcen tage  of hyper -  
tens ive  ac t iv i ty  in the  final  s u p e r n a t a n t  (50%) suggest  
t h a t  the  techniques  of separa t ion  and  p rese rva t ion  of the  
granules mus t  be improved.  There  is evidence,  however ,  
t h a t  (1) a correla t ion exis ts  be tween  the  levels of hyper -  
tens ive  ac t iv i ty  in the  f rac t ions  and the  presence of 
granules in the  respect ive  pellets,  and  (2) the  granule-  
con ta in ing  pellets  release t he  hype r t ens ive  ac t iv i ty  af ter  
osmot ic  shock. The f indings  indica te  t h a t  these  bodies  
con ta in  factors  ac t ive  on ra t  blood pressure.  The ques t ion  
remains  w h e t h e r  the  endothe l ia l  cells of the  ar ter ies  of the  
toad  and the i r  granules p lay  some role in the  blood 
pressure  regulat ion 7, 8. 

Resumen.  Los grgnulos c i toplasm5t icos  de c4Iulas endo- 
teliales de aor ta  de sapo fueron separados  en fracciones 
subcelulares,  ob ten idas  per  cent r i fugacidn diferencial,  de 
homogenados  de esa arteria .  Los sed imen tos  que con- 
t i enen  los gr&nulos, l iberaron factores  h iper tensores  bajo  
el efeeto de un <~shock~> osmdtico.  
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Fig. 2. Above: cytoplasmic granules obtained from aorta homo- 
genates of the toad and recovered in fraction F1. Below: Portion of 
all andothelial cell (EC) of the toad aorta. The nucleus is not visible. 
RC, red blood cell; G, granules; M, mitoehondria; F, filaments. 

1 R. S. Pit~zzI, R. SANTOLAYA a n d  1:. BERTINI, A n a t .  Ree. 163, 244 
(1969). 

2 R. S. Pluzzt, R. SANTOLAYA and F. BERTINI, Anat. Ree., in press 
(1970). 

a ]~.. TIGERSEDT and P. G. BERGMANN, Skand. Arch. 1)hysiol. 8, 223 
(1898). 

4 H.  LOWRY, N . . J .  ROSEI3ROUGII, A. L. ]~'ARR alnt  l{ . .J .  RANDALL, 
J. biol. Chem. I93, 265 (1951). 

5 F. ])x V*vo, I. Go~iez and .L C. I"XSCIOLO, Aeta physiol, lattnoam. 
13, 49 (1963}. 
J. H. LUF% J. biophys, biochem. Cytol. 9, 409 (1961). 

7 We thank Dr. J. C. FASClOLO and his teehlfician for equipment and 
help ill the manometric measurement of blood pressure. 

8 This work has been supported in part by the Consejo de lnvestiga- 
ciones Cientifieas y T6cnicas, Buenos Aires, Argentina. 

9 Members of the Research Career Program of the Consejo National 
de [nvestigaciones Cientiflcas y Tdcnicas, Buenos Aires (Argentina). 

Thymus Stimulation and Cancer Prophylaxis by 

The tumour - inh ib i t i ng  effects  of na t ive  basic p ro te in  
fract ions f rom the  semi-paras i te  p lan t  Viscum album have  
been  repea ted ly  descr ibed 1-4. B o t h  in vi t ro  and in vivo 
s tudies  show cancerostat ic ,  cy tos ta t i c  and toxic act ivi t ies  
i n d e p e n d e n t  of each o ther  and  wi th  ex t remely  low doses 
(down to 10 -15 mol/kg),  as well as h igh immunogen ic  
act iv i ty .  The canceros ta t ic  effect,  however ,  is s t rongly  
d e p e n d e n t  on the  na t ive  s ta te  of the  proteins .  

These f indings suggested an in ter ference  of the  act ive  
componen t s  wi th  the  cellular in format ion  mechan i sm at  
the  nuclear  leveD. We descr ibed recent ly  a s t r ik ing in- 
f luence of some of these  pro te in  componen t s  on R N A  and  
DNA synthesis ,  showing a t r ansc r ip t ion  inhib i t ion  in 

Viscum Proteins 

ascites -s and HeLa-cells ,  as well as in f ibroblas ts  6. In  the  
la t ter ,  however ,  a t  ve ry  low doses, the  p ic ture  shif ted to  a 
200% increase of R N A  synthes is  a t  the  expense  of DNA 
synthes is .  We therefore  a b a n d o n e d  tes t ing  the  m a x i m u m  
to le ra ted  dosis in v ivo and t u rn ed  to inves t iga t ions  in the  
lower dosis range (5-10% of the  LD 50). In  the  p resen t  
pape r  the  t u m o u r  p rophylac t ic  effects of pur i f ied Viscum 
album prote ins  and the i r  s t imula t ing  effect  on t h y m u s  
g rowth  are described.  

Mater ia l  and methods. Selected pro te in  p repa ra t ions  
isolated from canceros ta t ic  f ract ions  of Viscum album 
have  been used. They  correspond wi th  puri f ied s teps  
a l ready  descr ibed elsewhere 7 and to f rac t ions  of them,  


