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Al though  this  hypothesis  could account  for the  in- 
creased ammon ia  produc t ion  in L15, i t  does no t  expla in  
w h y  the  levels of a c t i v i t y  of the  urea cycle enzymes  were 
lower in A. means l iver  cu l tured  in L15 t h a n  in MEM 
(assuming t h a t  the  level of urea cycle enzyme ac t iv i ty  is 
re la ted to t he  a m o u n t  of urea  excreted)4. The  high con- 
centra t ions  of amino acids m a y  themselves  produce 
inh ib i to ry  effects. For  example,  MAAS and CLARK ~5 
showed t h a t  all the  enzymes (including OTC) involved  in 
arginine synthesis  in E. colt were repressed in the  presence 
of arginine b y  a repressor prote in  synthesized by  a 
regula tor  gene. I t  is possible t h a t  a similar  type  of control  
mechan ism could opera te  in A. means hepatocytes .  

On the basis of the  hypothes is  out l ined above,  i t  could 
be predic ted  t h a t  a high concent ra t ion  of g lu tamic  acid 
in the  cul ture  med ium would resul t  in increased ammon ia  
release f rom cul tured A. means l iver  f ragments .  However ,  
dur ing the  9-day exper imenta l  period to ta l  ammon ia  
produc t ion  was much  lower in MEM + 10 m M  glu tamic  
acid (86 4- 6 ~xmoles/g wet  weight) .  This f inding m a y  also 
be re la ted to t ransaminase  ac t i v i t y  in the  cul tured tissue. 
Glu tamic  acid m a y  be deamina ted  by  g lu t ama te  dehydro-  
genase and the  amino groups fed into excre to ry  pa thways ,  
or i t  m a y  be t r ansamina t ed  to o ther  amino acids by  
t ransaminase  enzymes  such as GOT and GPT.  The 

equi l ibr ium constants  for t r ansamina t ion  react ions are 
low, so t h a t  the  react ions are freely reversible,  depending 
on re la t ive  subs t ra te  concentrat ions.  I t  is therefore  pos- 
sible t h a t  high concentra t ions  of g lu tamic  acid in cul ture  
m e d i u m  s t imula te  t ransaminase  reactions in the  direct ion : 
g lu tamic  acid --~ o ther  amino acids. This  implies tha t ,  in 
cu l tured  A. means liver, large quant i t ies  of g lu tamic  acid 
are preferent ia l ly  conver ted  by t ransaminase  enzymes,  
bu t  t ha t  g lu tamate  dehydrogenase ac t iv i ty  is sufficient 
to ma in ta in  a m a x i m u m  level  of urea  excret ion wi thou t  
the  product ion  of excess free amino groups which would 
be released as ammonia~6. 

Thus,  i t  is proposed t h a t  in A. means l iver  cultures, urea  
excret ion proceeds a t  t h e  m a x i m u m  rate  under  c u l t u r e  
conditions; in high concentrat ions ,  a lanine and glycine 
are deaminated,  e i ther  direct ly  or via  g lu tamic  acid, 
resul t ing in an increase in ammon ia  product ion;  a high 
concent ra t ion  of g lu tamic  acid s t imulates  its t ransami-  
na t ion  to o ther  amino acids wi th  a corresponding re- 
duc t ion  in ammon ia  product ion.  
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Summary. The skin of congeni ta l ly  a thymic  nu/nu mice is r ich in mas t  cells which stain metachromat ica l ly ,  conta in  
h is tamine  and 5 -hydroxy t ryp tamine ,  and par t ic ipa te  in the  PCA react ion.  Mast cells of a thymic  mice have  thus  the  
a t t r ibu tes  of normal  mas t  ceils. 

BURNET a'r has recent ly  re i te ra ted  his view t h a t  the 
t issue mas t  cell represents  an end cell of the  T lympho-  
cyte. Congeni ta l ly  thymus-depr ived  (nu/nu) mice thus  
provide  a convenien t  tes t  sys tem for analyzing this 
hypothesis  by  compar ing  the  mas t  cell con ten t  in the  
skin of nu/nu and normal  mice. Since chemical  carcino- 
genesis in normal  mouse skin is accompanied  b y  a local 
accumula t ion  of mas t  ceils ~, skin reactions and mas t  cell 
responses following topical  appl icat ion of a chemical  
carcinogen were also examined  in normal  Balb/c,  in 
a thymic  nulnu Balb/c,  and in 'hairless '  (hrlhr) mice. 

Material and methods. Norma l  pathogen-free  Balb/c  
mice, hairless (hr/hr) mice ( Ins t i tu t  fiir Biologisch-Medi- 
zinische Forschung AG, Fiil l insdorf,  Switzerland) and 
congeni ta l ly  a thymic  nude mice (nu/nu, th i rd  backcross 
genera t ion  wi th  Balb/c ;  Bomholdg&rd, Ry,  Denmark)  
were pa in ted  twice, one week apart ,  along the  centre  of 
the  back wi th  0.2 ml  of an 0.25% solut ion of 7,12,di-  
methy lbenz(a )an thracene  (DMBA) in acetone conta in ing  
no p romot ing  agent ;  un t r ea t ed  or ace tone- t rea ted  ani- 
mals served as controls.  Mice had ne i the r  been shaved 
nor epi lated before topical  appl icat ion of DMBA.  In  a 
few a thymic  mice, Balb/c  t h y m u s  was imp lan ted  sub- 
cutaneously  3 weeks before first  D M B A  paint ing.  

For  histology, samples of skin t aken  f rom controls or 
3 months  af ter  D M B A  pain t ing  were f ixed in Baker ' s  
calciumformol,  cleared in methylbenzoa te ,  embedded  in 
paraffin,  sect ioned a t  3 to 4 ~zm, and stained wi th  toluidine 

blue (pH 3.0) for mas t  cells. Mast  cell counts  are expressed 
per  l inear cm of sectioned skin. Fixed,  uns ta ined sections 
were examined  for 5 -hydroxy t ryp tamine  (5-ttT) fluores- 
cence (excitat ion 380-415 nm;  emission 520 to 530 nm). 

For  the es t imat ion  of his tamine,  por t ions  of freshly 
excised dorsal skin were rapidly  weighed and ex t rac ted  
wi th  10% tr ichloroacet ic  acid for subsequent  assay on 
the  s tandard  guinea-pig i leum preparat ion.  

The  capac i ty  to bind reaginic an t ibody  was tes ted by  
passive cutaneous anaphylaxis  (PCA). N o r m a l  Balb/c  
mice were immunized  by  an i .p.  in jec t ion  of 100 ~zg 
bovine  serum a lbumin  (BSA) and Bordetella pertussis 
vaccine 6. Dilut ions of sera wi th  a PCA t i te r  of 1:80 t o  
1:320 were injected into the  skin of normal  and nu/nu 
Balb/c  mice. 48 h later, the  binding of reaginic antibody. 
was assessed by  i .v .  inject ion of i mg B S A  in 0.5 ml  
0.25% Evans  blue in saline. 
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Normal Balb/c nu/nu Balb/c 'Hairless' mice 

Controls DMBA Controls DMBA Thymus ira- Controls DMBA treated 
treated treated plant DMBA 

treated 

Initial No. of animals 6 12 10 16 6 6 10 
No. of animals surviving 3 months 6 12 7 12 6 6 9 
Animals with papillomas none 10 none none nolle none none 
Number of mast cells 160 420 610 557 470 380 355 

(4- 10) (4- 50) (4- 110) ( ~  50) ( •  45) (4- 50) (~  20) 
Mast cell metachromasia + + + + + + + + + + + + n.d. + + + + + + 
Mast cell fluorescence + + + + + + + + + + n.d. + + + + + + 
Skin histamine 0.0139 ll.d. 0.0421 ll.d. ll.d. 0.0996 ll.d. 

(4- 0.0035) (4- 0.0144) (4- 0.0295) 
Passive cutaneous anaphylaxis + + n.d. 

n.d. = not done. 

Results. The  f i rs t  and  s t r ik ing  obs e r va t i on  on  p a i n t i n g  
the  3 groups  w i t h  D M B A  was a comple te  lack of response  
of nu/nu a n d  hr/hr skin  to  t he  surface app l i ca t ion  of t he  
carcinogen.  N o r m a l  B a l b / c  mice d e v e l o p e d  a local in- 
f l a m m a t o r y  skin  r eac t ion  and  ep i la t ion  beg inn ing  a t  t h e  
end  of t h e  f i rs t  week. N e i t he r  nu/nu no r  hr/hr mice dis- 
p layed  these  skin changes .  B y  3 m on t hs ,  20 of 22 sur-  
v iv ing  B a l b / c  mice bore  p a p i l l o m a t o u s  skin t u m o r s  
whereas  exposure  to  D M B A  was no t  fol lowed b y  de- 
t e c t ab l e  changes  in t he  skin  of t he  o t h e r  two  groups  
(Table).  

Histological ly ,  t he  f indings  were equa l ly  u n e x p e c t e d  
for b y  far  t he  la rges t  n u m b e r s  of m a s t  cells in  u n t r e a t e d  
skin  were seen in a t h y m i c  nu/nu mice (Table).  Here ,  
sma l l  e longa ted  cells w i t h  cha rac t e r i s t i c  g ranu les  lay  
para l le l  to  the  epidermis ,  a n d  larger ,  more  r o u n d e d  cells 
were sca t t e r ed  t h r o u g h o u t  t he  deeper  dermis .  In  t h e  skin  
of t he  few nu/nu mice wh ich  h a d  rece ived  a t h y m u s  im- 
p lan t ,  t h e  n u m b e r  of m a s t  ceils a n d  t h e i r  v a r i a t i o n s  in  
size were as in a t h y m i c  nu/nu mice. The  skin  of n o r m a l  
Ba tb / c  mice, r a t h e r  poor  in m a s t  ceils, r eac ted  to  D M B A  
b y  a m a r k e d  increase  in t h e  n u m b e r  of m a s t  cells u n d e r  
t he  now t h i c k e n e d  epidermis ,  a n d  t h e i r  a c c u m u l a t i o n  was 
m o s t  p r o n o u n c e d  a r o u n d  t h e  base  of t h e  skin  t umors .  
Sk in  of hr/hr mice c o n t a i n e d  large  n u m b e r s  of well  
deve loped  m a s t  cells (Table).  

Pharmaco log ica l ly ,  t he  f indings  for h i s t a m i n e  para l -  
leled t he  m a s t  cell c o n t e n t  obse rved  in t he  3 groups  of 
mice, t a k i n g  in to  acc oun t  t he  wide v a r i a t i o n s  in  size of 
t he  m a s t  ceils in nu/nu skin. Mas t  cells in all  3 groups  
d i sp layed  a go lden -b rown  f luorescence in UVL,  char -  

ac te r i s t ic  of 5 -HT a. This  was mos t  obv ious  in m a s t  cells 
c lus te red  a r o u n d  t he  base  of a p a p i l l o m a  ~. 

F ina l ly ,  t he  skin  of nu/nu mice b o u n d  reaginic  an t i -  
b o d y  to a c o m p a r a b l e  ex ten t ,  as d id  n o r m a l  B a l b / c  mice, 
t h u s  i n d i c a t i n g  t h a t  t h e  n u m b e r  of r ecep tors  for reaginic  
a n t i b o d y  is no t  d imin ished .  

Discussion. Two po in t s  of i n t e r e s t  emerge.  The  f i rs t  
concerns  t he  s t r ik ing  lack of response  to  t h e  surface ap-  
p l i ca t ion  of D M B A  in nu/nu a n d  hr/hr mice. The  carc in-  
ogen was effective,  as shown  b y  t he  d e v e l o p m e n t  of skin  
t u m o r s  in t he  m a j o r i t y  of B a l b / c  mice. H a i r  follicles are 
t h o u g h t  to  p rov ide  t h e  p re fe ren t i a l  p o r t a l  of e n t r y  for 
top ica l ly  appl ied  h y d r o c a r b o n s  in mice s. The  a l m o s t  
t o t a l  lack  of follicles in  a d u l t  hr/hr mice, a n d  t h e i r  
s ca rc i ty  in  nu/nu mice, t o g e t h e r  w i t h  a t h i c k e n i n g  of 
t he  in te r fo l l icu la r  epidermis ,  m a y  t h u s  accoun t  for  t h e  
ear ly  fai lure  in  b o t h  g roups  to show e r y t h e m a  and  t he  
s u b s e q u e n t  d e v e l o p m e n t  of papi l lomas .  

The  second p o i n t  to  be  emphas i zed  is t h e  r ich  c o n t e n t  
of m a s t  cells in  t he  skin of congen i t a l l y  a t h y m i c  nu/nu 
mice. B y  genera l ly  accep ted  cr i ter ia ,  t hese  are n o r m a l  
m a s t  cells: t h e y  s t a in  m e t a c h r o m a t i c a l l y ,  t h e y  con t a in  
h i s t a m i n e  a n d  5- t lT ,  a n d  t h e y  p a r t i c i p a t e  n o r m a l l y  in 
t h e  PCA reac t ion .  W h a t e v e r  t h e  or igin and  func t i on  of 
such  cells m a y  be, t h e y  call h a r d l y  b e  de r ived  f rom t h e  
t h y m u s .  This  fails to  s u p p o r t  t h e  p remise  of BURNET ~, 4 
t h a t  t he  t i ssue  m a s t  cell is a n  end-s t age  of t he  T l y m p h o -  
cyte.  
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Summary. Biological  a c t i v i t y  of ve rnof lexuos ide  (Vf) a new sesqu i t e rpene  l ac tone  glucoside, i sola ted f rom Vernonia 
flexuosa Sims was i nves t i ga t ed  b y  m e a n s  of A tti~m tes t .  VI showed  c y t o s t a t i c  a c t i v i t y  a n d  p roduced  m i t o t i c  d i s t u r b a n c e s  
as well  as s y m p t o m s  of nuc lea r  s t r u c t u r e  degenera t ion .  

I n  t he  course of p h y t o c h e m i c a l  i nves t i ga t i on  of Ver- 
nonia/lexuosa Sims (Compositae), c u l t i v a t e d  in t he  exper i -  
m e n t a l  p lo ts  of t he  Pha r m aco l og i ca l  I n s t i t u t e  of Pol i sh  
A c a d e m y  of Sciences in  Cracow, a gua ianol ide  sesqui te r -  
pene  l ac tone  glueoside, so far  u n k n o w n ,  was i so la ted  b y  
KISlEL 1 as t he  m a j o r  c o n s t i t u e n t  of t he  roots .  This  

c o m p o u n d  was n a m e d  ve rnof l exuos ide  (Vf) b y  the  au tho r ,  
who  also e s t ab l i shed  i ts  s t r u c t u r e  (Figure  1). 

The  cy tos t a t i c  a c t i v i t y  of c o n t a i n i n g  s - m e t h y l e n e - y -  
l ac tone  g roup ing  was suggested,  since t he  o t h e r  represen-  
t a t i v e s  of t h i s  chemica l  g roup  are k n o w n  to be  ac t ive  2. 
Thus ,  an  e v a l u a t i o n  of t h e  effect  of t h i s  c o m p o u n d  on the  


