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v e r s c h i e d e n e m  p H  al le in  zeigten,  dass  s chon  eine Ver-  
m i n d e r u n g  des A u s g a n g s - p H  y o n  7,25 u m  m e h r  als 0,25 
zu e iner  d e u t l i c h e n  Ve rk i i r zung  de r  G e r i n n u n g s z e i t  f i ih- 
ren.  Die bei  gr6sseren H i s t a m i n m e n g e n  b e o b a c h t e t e  Ver -  
k i i r zung  is t  ausschl iess l ich  d u r c h  die p H - V e r s c h i e b u n g  
bed ing t .  

Diskussion. Die vor l i egenden ,  m i t  d e m  S t a n d a r d t e s t  
de r  H e p a r i n - A n t i t h r o m b i n w i r k u n g  d u r c h g e f f i h r t e n  U n-  
t e r s u c h u n g e n  zeigen,  dass  S e r o t o n i n  u n d  T r y p t a m i n  in 
h o h e n  Dosen  eine h e p a r i n n e u t r a l i s i e r e n d e  W i r k u n g  aus-  
fiben, w g h r e n d d e m  H i s t a m i n ,  T y r a m i n  u n d  I s o a m y l a m i n  
k e i n e n  E f f e k t  h a b e n .  Die h e p a r i n n e u t r a l i s i e r e n d e  Wi r -  
k u n g  y o n  S e r o t o n i n  im S y s t e m  C o f a k t o r - F i b r i n o g e n  + 
H e p a r i n  + T h r o m b i n  ist,  w e n n  a u c h  b e d e u t e n d  schw{i- 
chef ,  ana log  de r j en igen  yon  P r o t a m i n  (vgl.5). Die U n t c r -  
s u c h u n g e n  geben  d a m i t  n e b e n  d e n  e r w g h n t e n ,  a n  isolier- 
t e n  O r g a n e n  u n d  in rive e r h o b e n e n  B e f u n d e n  neue  An-  
h a l t s p u n k t e  ffir die A n n a h m e ,  dass  zwischen S e r o t o n i n  
u n d  H e p a r i n  e ine be ide  Stoffe neu t r a l i s i e r ende  B i n d u n g  
z u s t a n d e  k o m m e n  k a n n .  Die Frage ,  ob  den  v o r l i e g e n d e n  
E r g e b n i s s e n  ftir d e n  A b l a u f  de r  G e r i n n u n g  in rive B e d e u -  
t u n g  z u k o m m t ,  b l e i b t  of fen. 

R.  KELLER 

Inst i tut  /fir Hygiene und A rbeitsphysiologie tier E T H ,  
Ziirich, ld. Februar 1958. 

S u m m a r y  

I n v e s t i g a t i o n s  in  t h e  co fae to r - f ib r inogen  s y s t e m  h a v e  
s h o w n  t h a t  s e ro ton in  a n d  t r y p t a m i n e ,  a l t h o u g h  on ly  in 
r e l a t i ve ly  h i g h  doses, r educe  t he  a n t i t h r o m b i n  t i m e  pro-  
longed b y  t he  ac t ion  of hepa r in .  H i s t a m i n e  h a s  no  such  
effect  on  t he  ac t ion  of hepa r in ,  n o r  h a v e  t y r a m i n e  a n d  
i soamylamine .  

5 R. I~IARBET, A. STUDER und A. WINTERGTEIN, Thrombose und 
Embolie (Benno Schwabe, Basel 1955), p. 36~. 

On the Nature  of S o m e  F luorescent  S u b s t a n c e s  
of Pter in  T y p e  in the  Adult  Sk in  of T o a d ,  

Bnfo vttlgaHs /ormosns 

I n  1952, one  of us  ~ p roposed  t h e  n a m e  R a n a - c h r o m e  I, 
3, 4 a n d  5 for t he  f luorescen t  s u b s t a n c e s  i so la ted  f rom t h e  
sk in  of Rana nigromaculata. T h e  aqueous  so lu t ion  of R a n a -  
c h r o m e  1, 3 or  5 shows a b lue  f luorescence,  a n d  t h e  f i r s t  
two  are  t r a n s f o r m e d  b y  i r r a d i a t i o n  or  o x i d a t i o n  in to  
R a n a - c h m m e  5, 2 - a m i n o - 4 - h y d r o x y p t e r i d i n e - 6 - c a r b o x y -  
lic acid.  R a n a - c h r o m e  1 is f o u n d  in m o s t  of t h e  a m p h i b i a n s  
so fa r  e x a m i n e d ,  a n d  also in c e r t a i n  insec t s  (e.g. Droso- 
phila, Bombyx) .  Thi s  s u b s t a n c e  seems  to be  v e r y  l ike ly  
t h e  s a m e  as  biopter in~.  R a n a - c h r o m e  4 is iden t i ca l  w i t h  
i s o x a n t h o p t e r i n  a. On t h e  o t h e r  h a n d ,  we ~ r e p o r t e d  t h e  
p r e sence  of f luo rescen t  s u b s t a n c e s  of p t e r i n  t y p e  in  t h e  

i T. MAMA, Zool. Mag. 61, 89 (195"2); Exper. 9, ~"29 (1953). - 
T. HAMA and T. Gore, C. R. See. Biol. 148, 754 (1954). - T. HAMA, 
T. GoTo and K. KUSttIBIKI, C. R. Soc. Biol. 148, 1313 (1954). 

2 E. L. PATTERSON et al., J. Amcr. chem. Soc. 77, 3167 (1955); 
78, 5781, 5868, 5871 (1956). - H. S. FOm~EST and H. K. MITClIELL, 
J.  Amer. chem. Soc. 77, 4865 (1955). - M. VISCONTINI et al., Helv. 
chim. Acta 38, 397, 1'2"29, 2034 (1955). 

3 S. NAWA et al., J. Biocheln. 41, 657 (1954). 
4 T. HAMA et al. Science (Japan) 22, 54~2 (1952). - T. HAr, tn and 

M. OmKA, Zool. Mag. 66, 9"2 (1957). 

sk in  of t o a d :  name ly ,  sma l l  a m o u n t s  of R a n a - c h r o m e  1, 
t h e  comple t e  absence  of R a n a - c h r o m e  3, considerable  
a m o u n t s  of R a n a - c h r o m e  5 a n d  B u f o - c h r o m e  ( =  Buf0- 
c h r o m e  1) p r e s u m a b l y  cha rac t e r i s t i c  of Bu/o species. 
These  s u b s t a n c e s  a n d  r i bo f l av in  were found  in con- 
s ide rab le  a m o u n t s  in  t he  colored p a r t  of t h e  dorsa l  skin, 
whi le  in  t he  b l a c k  spo t  of t he  v e n t r a l  sk in  r i bo f l av in  alone 
was found .  I n  t h e  wh i t e  or  yel low pa r t ,  v e r y  l i t t le  of such 
s u b s t a n c e s  occurred.  T h e  r ecen t  i n v e s t i g a t i o n  revealed 
t h a t  t he  s u b s t a n c e  r e p o r t e d  as R a n a - c h r o m e  1 in the 
p r ev ious  p a p e r  was  a m i x t u r e  of two  d i f f e ren t  componen ts ,  
t h e  g rea t e r  p a r t  of wh ich  differs  f r o m  R a n a - c h r o m e  1 and 
be longs  to t h e  s u b s t a n c e  w h i c h  we n a m e  ' B u f o - c h r o m e  2'. 
T h e  o t h e r  c o m p o n e n t ,  R a n a - c h r o m e  1, ex i s t s  on ly  in 
t r a c e s  a n d  is r a t h e r  d i f f icul t  to  recognize.  
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Fig. l.--Chromatogram of fluorescent substances isolated from the 
dorsal skin of Bu[o vulgaris and Rana nigromaculata, and that of 

BuJo bu]o reported by ZiEGLER-Gi)NDER 5. 

The  p r e s e n t  p a p e r  deals  w i t h  t h e  n a t u r e  of these  two 
Bufo-chromes ,  t o g e t h e r  w i t h  two  yel low s u b s t a n c e s  isolat- 
ed f rom t h e  s ame  m a t e r i a l  b y  t h e  m e t h o d  of paper  
c h r o m a t o g r a p h y .  E x t r a c t i o n  was ca r r i ed  o u t  b y  the 
s l igh t  mod i f i ca t i on  of AWAPARA'S me thod~  or  w i t h  10% 
t r i ch lo race t i c  acid.  T h e  c h r o m a t o g r a m  is s h o w n  in 
F igure  1. 

I.  Bu/o-chrome 

(a) Resu l t s  on  p a p e r  c h r o m a t o g r a p h y :  T h e  Rf  values 
of B u f o - c h r o m e  in va r i ous  so lven t s  differ  f rom those  of 
R a n a - c h r o m e  1 (Tab le  I), a l t h o u g h  b o t h  b e h a v e  chemi- 
cal ly  in  a s imi la r  way  (see below).  (b) E f fec t  of l ight:  
P h o t o t y s i s  of B u f o - c h r o m e  occu r red  fa i r ly  r a p i d l y  in the 
a lka l ine  so lu t ion  (pH 9-1) a n d  r a t h e r  s lowly in t h e  acidi- 
fied m e d i u m  (pH 2-5). T h e  p h o t o l y z e d  p r o d u c t  was  de- 
t e r m i n e d  as  R a n a - c h r o m e  5 in  r e spec t ive  cases. (c) Oxida- 
t i o n  w i t h  MnO2: T h e  m a t e r i a l  t r ea t e l t  was  a l m o s t  per- 
fec t ly  ox id ized  to  R a n a - c h r o m e  5. (d) U l t r a - v i o l e t  ab- 
so rp t i on  s p e c t r u m  : F igu re  2 shows the  a b s o r p t i o n  spectra 
of B u f o - c h r o m e  in acid a n d  a lka l ine  solut ions .  

5 I. ZIEC.LER-GErNDER, Z. Naturf. 11b, 494 (1956); Biol. Rev. al, 
313 (1956). 

6 j .  AWAPARA, Arch. Biochem. 19, 172 (19,18). 
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Table I 
Rfvalucs of t3ufo-chrome, Rana-chromc 1, Bufo-chrolnc 2 and AHP 
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Solvent Bufo-chrome Rana-ehrome 1 Bufo-chrome 2 AHP 

Butanol-acetic acid-water (4 : I : 1) 
Butanol-ethanol-water (4:1 : 1) 
Propanol-1% ammonia (2 : 1) 
5% acetic acid 
5% sodium phosphate (secondary) 

0.17 
0.07 
0.22 
0"75 
0'63 

0"35 
0"24 
0'50 
0-80 
0-68 

0.42 
0.29 
0.45 
0.72 
0.55 

0.42 
0.29 
0.45 
0.72 
0.55 

I I .  Bu/o-Chrome 2 

(a) Resu l t s  on p a p e r  c h r o m a t o g r a p h y :  No difference 
was de t ec t ed  ch roma tog raph i ca l l y  be tween  th is  subs tance  
and the  syn the t i c  2 - amino-4 -hydroxyp te r id ine  (AHP) 7 
(Table I). (b) Ef fec t  of l ight :  The aqueous  solut ion of 

O'g 

0.7 

log lo/{ 
0.8 

0.5 

04 

0.3 

0 . 2  

0'1 

j i 

250 300 350 400 roll 

Fig. 2.--Ultraviolet absorption spectra of Bufo-ehrome 
- -  n/lO HC1 . . . .  nlfO NaOH 

Bufo-chrome 2 or A H P  was exposed  under  u l t rav io le t  
light for 30 rain. No s ignif icant  change  was  observed  on 
paper  c h r o m a t o g r a m  in b o t h  cases. (c) Oxida t ion  wi th  
MnO2: This  t r e a t m e n t  caused  no visible change  of the  

The authors express their acknowledgement to Prof. M. AKINO 
{Tokyo Metropolitan University) who kindly donated the synthetic 
material. 

material .  (d) Ul t rav io le t  ab so rp t i on  s p e c t r u m :  The  
spect ra  in the  alkaline (n/10 NaOH) and  acid (n/10 HC1) 
media  correspond to those of A H P .  F r o m  these  results ,  i t  
m a y  be safely concluded t h a t  t he  two subs tances ,  Bufo-  
chrome 2 and A H P ,  are identical .  

I I I .  Bu/o-yellow 1 and 2 

(a) Resul ts  on paper  c h r o m a t o g r a p h y :  These  two 
newly found yellow f luorescent  subs t ances  do no t  occur  
in any  great  quan t i ty .  The R l values  of these  subs tances ,  
r ibof lavin  and rhacophoro- jaune  s, which  was f irs t  found  
in the  larval life of Rhacophorus schlegelii arborea, are 
shown inTable  i1. Rhacophoro- j  aune  is the  same subs t ance  
as the  'yellow p igmen t '  isolated f rom Drosophila 'se' or 
Bombyx 'lem '9. (b) Effec t  of l ight and  ox ida t ion  wi th  
MnO2: These subs tances  are t he rmos tab le .  The  ul t ra-  
violet  i r radiat ion or ox ida t ion  caused  no s igni f icant  
changes  except  the  considerable  a u g m e n t a t i o n  of the  
fluorescence in Bufo-yellow 1 af ter  i r radia t ion.  

I V. Discussion and conclusion 

As a rule, in the  adul t  skin of mos t  a m p h i b i a n s  A H P  
is scarcely found, whereas  R a n a - c h r o m e  1 and  i soxan tho -  
p ter in  exis t  in large amounts .  However ,  in the  skin of toad ,  
the  quan t i t a t ive  p ropor t ions  of these  subs t ances  are in- 
ver ted .  I3ufo-chrome, which  makes  its appea rance  a t  the  
l imb bud stage,  is very  a b u n d a n t  in the  adu l t  form. The 
presence of Bufo-yel low 1 has  no t  ye t  been  asce r t a ined  in 
o the r  amphib ians .  Bufo-yel low 2 seems to be ident ica l  
wi th  the  yellow subs tance  found in the  la rva  or adu l t  of 
o ther  amphib ian  species. W h e t h e r  Bufo-ye l low 1 or 2 is 
of p ter in  type  remains  to be shown.  

8 T. HAMA et T. GOTO, C. r. Soc. Biol. 149,859 (1955). 
0 H. S. FORREST and tt. 1,2. ~]ITCIIELL, J. Amer. chen|. Soc. 76, 

5658 (195-1); Ciba Foundation Sym. on Chemistry and Biology o[ 
Pteridines (London 1954). - S. NAXVA att{l T. TAIRA, Proc. Japan 
Acad. 30, 63 ° (195-1). - T. GOTO and T. I-[AMA, Zool. Mag. 66, 9 ° 
( t : J 5 7 ) .  

Table I I  
Rf values of Bufo-yellow 1, 2, riboflavin and rhacophoro-jaune 

Rhacophoro- 
Solvent Bufo-yellow l Bufo-yellow 2 Riboflavin jaune 

Butanol-acetic acid-water (4 : 1 : 1) . . . .  
Propanol- l% ammonia (2:1) 
3% urea 
3% sodium citrate 
5% acetic acid 
3% ammonium chloride 

0"45 
0"44 
0'22 
0"14 
0"30 
0-18 

0'66 
0-75 
0-51 
0"40 
0"65 
0"42 

0-28 
0-42 
0"44 
0"39 
0'48 
0'43 

0"38 
0"49 
0"37 
0"30 
0"45 
0'35 
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Rdsumd 

A l ' a ide  de t e c h n i q u e s  c h r o m a t o g r a p h i q u e s  on  a p u  
m e t t r e  en  6vidence  dans  la peau  de Bu[o adul te ,  o u t r e  p lus  
de p i g m e n t s  f luorescents  d6jA connus ,  le b u f o - c h r o m e  
d o n n a n t  de l ' ac ide  2 - ami no - 4 - hyd r oxy - p t 6 r i d i ne - 6 - ca r -  
b o x y l i q u e  p a r  o x y d a t i o n ,  le b u f o - c h r o m e  2 e t  deux  subs-  
t ances  A f luorescence j aune ,  le bufo-ye l low 1 sp6cif ique 
de  l 'espSce Bu[o et  le bufo-ye l low 2 q u ' o n  r e t r o u v e  chez  
d ' a u t r e s  a m p h i h i e n s .  

High Fat Diet  and Mast  Cell Count  in Rat  
M e s e n t e r i u m  

The  r e l a t i onsh ip  b e t w e e n  m a s t  cells (hepar inocy tes ) ,  
f a t  m e t a b o l i s m  a n d  a therosc le ros i s  ha s  a t t r a c t e d  a t t e n -  
t i o n  in r e c e n t  yearsL Howeve r ,  t h e  q u e s t i o n  as to  w h e t h e r  
m a s t  cells h a v e  a f u n d a m e n t a l  role in  l ipid m e t a b o l i s m  
st i l l  r e m a i n s  u n a n s w e r e d .  

I t  was  t he r e fo re  of i n t e r e s t  to  a s c e r t a i n  w h e t h e r  a h i g h  
f a t  d ie t  would  show a n y  effect  on  t h e  m a s t  cell sys tem.  

Mast celt count in the mesenterium of rats maintained on diets with 
a varied fat content 

Group 

I. Low fat  

II.  High fat  

I I I .  High fat  
+ cho les te ro l  

Composition of diet 

46 Cal.% protein 
12 Cal. % fa t  
42 Cal.% carbohydra te  

13 Cal. % protein 
80 Cal. % fa t  

7 Cal. % carbohydra te  

as in group II., how- 
ever, 3% fat replaced 
by  cholesterol 

No. of Average num- 
animals ber of mast 

cells/animal 

20 1727.3" 
S.D. = 319-08 

18 1572.4 
S.D. = 315-05 

19 1470-1" 
S.D. - 234-6 

* The difference between groups I and III significant for P -~ 0,01. 

57 male  W' is tar  ra t s ,  ave r age  we igh t  150 g, r a i sed  u n d e r  
iden t i ca l  condi t ions ,  were  d iv ided  i n to  3 groups ,  each  
m a i n t a i n e d  on  a n  isocaloric  d ie t  d i f fe r ing  in l ipid c o n t e n t  
(Table) .  All t he  r a t s  h a d  a n o r m a l  g r o w t h  curve .  Af te r  8 
weeks,  t he  r a t s  were  sacr i f ied  a n d  t h e i r  m e s e n t : r i u m  was 
f ixed in Schaf fe r ' s  so lu t ion  (2 p a r t s  80% alcohol  to  one 
p a r t  40% fo rma ldehyde ) ,  a n d  s t a i ned  b y  t he  s t a n d a r d  
m e t h o d  w i t h  to lu id ine  b lue  ~. 

F r o m  the  m e s e n t e r i u m  of each  a n i m a l  t h r ee  spec imens  
were t aken ,  a lways  f rom c o r r e s p o n d i n g  loci. B y  m e a n s  of 

1 A. CAIRNS and P. CONNTANTINIDES, Science 120, 105 (1954). - 
P. CONNTANTINIDES, Science 117, 505 (1953). - J. FODOR and Z. 
Lo IDA, Physiologia Bohemoslov. 5,275 (1956). 

2 A. E. G. PEARSE, Histoehemistry Theoretical and Applied, J. & A. 
Churchill Ltd., London (1954). 

a n  a d a p t e d  occular ,  50 squa re  fields (each of 0,01225 sq. 
m m  area) were  e x a m i n e d  a t  a m a g n i f i c a t i o n  of 200 ×.  
T h e  m a s t  cell c o u n t s  g iven  in t he  t a b l e  a re  ave rages  from 
one a n i m a l  (i.e. t h e  n u m b e r  of m a s t  cells f r om 150 fields, 
50 fields f rom each  spec imen) .  

I t  c a n  be  seen t h a t  t h e  h igh  fa t  d i e t  c o n t a i n i n g  choles- 
te ro l  p roduced  a s ign i f ican t  decrease  in m a s t  cell count  
a f t e r  8 weeks.  A decrease,  a l t h o u g h  n o t  s ta t i s t ica l ly  
s igni f icant ,  c a n  be  obse rved  in t he  g r o u p  k e p t  on  t he  high 
fa t  d ie t  w i t h o u t  t h e  a d d i t i o n  of choles terol .  

Af te r  c o m p l e t i o n  of these  expe r imen t s ,  GRUNBAUM 
et a l )  p u b l i s h e d  a r e p o r t  in wh ich  is a p p a r e n t  a small, 
s t a t i s t i ca l ly  in s ign i f i can t  fal l  of m a s t  cell c o u n t  in  the 
t i ssue  of e x t e r n a l  ear  of ra ts ,  fed a h i g h  fa t  diet .  

A pub l i ca t i on ,  c i ted  a b o v e  4, ha s  s h o w n  t h a t  t h e r e  is a 
m u c h  lower  m a s t  cell c o u n t  in t h e  m y o c a r d i u m  of a thero-  
scleroties t h a n  in con t ro l s  of t he  s ame  age. 

I t  is sugges ted  t h a t  t h e  effects  of a h i g h  fa t  d i e t  on  the 
m a s t  celt c o u n t  is c o n d i t i o n e d  b y  load ing  a n d  e x h a u s t i o n  
of i ts  s ec re to ry  ac t i v i t y .  

J.  FODOR, P. F~BRY, Z. LOJDA 

Institute [or Cardiovascular Research, Institute o/ Hu- 
man Nutrition, Physiological Laboratory, Institute o] 
Embryology, Medical Faculty, Charles University, Prague 
(Czechoslovakia), February 12, 7958. 

Zusammen/assung 

57 R a t t e n  m i t  i soka lor i scher  Digit u n d  ve r sch i edenem 
F e t t g e h a l t  w u r d e n  auf  3 G r u p p e n  ver te i l t .  Die R a t t e n  der 
G r u p p e  m i t  Di/ i t  y o n  h o h e m  F e t t - u n d  Choles te ro lgeha l t  
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On the Catechol  A m i n e  Levels  in Blood P lasma  
after S t i m u l a t i o n  of  the  S y m p a t h o a d r e n a l  

S y s t e m  

I m p r o v e d  t e c h n i q u e s  h a v e  m a d e  poss ible  t h e  chemical  
d e t e r m i n a t i o n  of a d r e n a l i n e  a n d  n o r a d r e n a l i n e  in blood 
p l a sma .  I n  t h e  e x p e r i m e n t s  desc r ibed  be low such  de- 
t e r m i n a t i o n s  were  pe r fo rmed  a f t e r  s t i m u l a t i o n  of the 
s y m p a t h o a d r e n a l  sys tem.  

Cats  of b o t h  sexes, we igh ing  a b o u t  3.5 kg, were an- 
e s the t i zed  w i t h  n e m b u t a l  (25 to  50 m g / k g  b o d y  weight  
i n t r a p e r i t o n e a l l y  a n d  l a t e r  smal l  i n t r a v e n o u s  doses  when 
requi red) .  Caro t id  pressure  was  r ecorded  us ing  hepar ine  
as a n  a n t i c o a g u l a n t .  I n j e c t i o n s  were m a d e  in t he  jugular  
vein .  Blood  samples  (18 ml) were t a k e n  t h r o u g h  a poly- 
e t h y l e n e  t u b i n g  in t he  f emora l  a r t e r y  a n d  col lec ted  in a 
50 ml  p o l y e t h y l e n e  b o t t l e  c o n t a i n i n g  2 ml  of 1% disodium 
v e r s e n a t e  in  physio logica l  sal ine.  The  b o t t l e  was  k e p t  in 
ice w a t e r  d u r i n g  t h e  col lec t ion of blood.  T h e  b lood  was 
i m m e d i a t e l y  cen t r i fuged  a t  a b o u t  15000 × g for  10 min 
in a r e f r ige ra ted  I n t e r n a t i o n a l  cen t r i fuge .  ( U n d e r  these 
cond i t i ons  no  u p t a k e  of ca t echo l  a m i n e s  in p la t e l e t s  was 
de tec tab le . )  The  p l a s m a  was sucked  off, a n d  t he  blood 
corpuscles  s u s p e n d e d  in sa l ine  a n d  re in jec ted .  Perchlor ic  
acid e x t r a c t s  of p l a s m a  were neu t r a l i zed  b y  K2CO ~. The 
p r e c i p i t a t e  was  r e m o v e d  b y  cen t r i fuga t ion .  T h e  ex t rac t s  


