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(3) The results with these dyes are always more or less 
variable, with high experimental errors, especially at high 
% of cytolysis ~. The present authors found the same poor 
correIation between the number of dead and coloured 
cells. 

Trying to find a better staining m e t h o d / o r  dead yeast 
cells, good results were obtained with a combination of 
the negative dye Ponceau Red and uranyl nitrate, 
commonly used for the tricomplex staining of phospholi- 
pids s. I t  is known that  the phospholipids of the intact 
yeast cell membrane bind Ponceau Red and uranyl ions 
in a similar way% This ' t r icomplex staining' of the 
membrane phospholipids is not visible microscopically. 
Over a wide concentration range Ponceau Red and uranyl 
nitrate appear to have no cytolytic properties, Moreover, 
neither Ponceau Red 9 nor uranyl ions ~° permeate into 
the intact  yeast cells. I t  appeared, however, tha t  they do 
permeate into damaged cells, giving a bright staining of 
the cell contents. After preliminary experiments to find 
optimal staining conditions, the following procedure was 
adopted. 

Reagents. (1) 0.04% Ponceau Red solution, (2) 5% 
UO2(NO3) , • 6H20 solution, (3) 0.075 molar maleic acid, 
dissolved in 18, 10-aN NaOH. 

A suspension of yeast cells, exposed to a cytolytic 
agent, is centrifuged and the supernatant  is discarded. 
The yeast cells are resuspended in ice cold water, to give 
a 0.2-0.5 % suspension. This suspension is kept in melting 
ice for 10 rain. 1 ml of this suspension is added to a 
mixture of 10 ml Ponceau Red, 2 ml uranyl nitrate and 
2 ml maleic acid solution and kept at room temperature 
for 5 rain, with continuous stirring. The final pH  of this 
suspension should be 2.48-2.52. Subsequently propor- 
tional counts of stained and unstained cells are made by 
direct microscopic examination, utilizing a cell counting 
chamber. Wi th  this procedure accurate and reproducible 
results were obtained with various cytotytic agents 
(Figure). 

Staining is positive, if the whole cytoplasm is coloured 
more or less uniformly. A local staining at  a single spot 
should be considered negative;  such local spots are 
presumably coloured cellular debris, at tached to the 
surface of the cells. When 500 cells are counted, the 
experimental  error is about 2 %. In contrast  to the 
methylene blue and Nile Blue method, the results are 
accurate over the whole range from 0-100 % cytolysis. I t  
seems probable that  the same procedure can be used with 
respect to other microorganisms ~. 
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% stained cells 
Relationship between % dead cells and % stained cells, after 
exposure to varying concentrations of alkyl dimethyl benzyl- 
ammonium chloride. The number of dead cells was determined with 
the miIlipore-platc method; at each dctergent concentration 12 

plates, each containing about 100 cells, were prepared. 

Zusammenfassung. Es wird eine neue Methode zur 
selektiven F~irbung besch&digter (toter) Hefezellen mit 
Hilfe eines Gemischs yon Urauylni t ra t  und Ponceau-Rot  
beschrieben, die grosse praktische Vorteile gegeniiber 
der klassischen Methylenblau- und Nilblaufiirbung be- 
sitzt. 
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S y n t h e s i s  of  a P e n t a p e p t i d e  by t h e  MERRIFIELD 

M e t h o d  

We wish to report the synthesis of the pentapeptide 
His-Phe-Arg-Trp-Gly by the solid phase method of 
MERRIFIELD1 aS an a t t empt  to introduce arginine in a 
sequence without  a protecting group on the guanidinium 
end of the molecule, ter-Butyloxycarbonyl  (t-BOC) Gly 
was linked to the polymer according to the classical 
process and, after acidolysis of the t-BOC protecting 
group, was reacted with t-BOC Trp in methylene chloride 
using dicyclohexylcarbodiimide (DCCI) as coupling agent. 
A few drops of dimethylformamide (DMF) were added 
to ensure a better solubility of the t-BOC Tip  in methylene 

chloride. No destruction of the indole nucleus seemed to 
occur during the acidolysis of the t-BOC group with 
HC1/HAc, as we were indeed able to isolate and identify 
(Ehrlich positive) the dipeptide Tip-Gly  after refiuxing 
an aliquot of the resin with sodium ethylate in absolute 
ethanol. 

The next  step of the synthesis was the addition of the 
Arg residue; ~-t-BOC G.H. + Arg was used. This protected 
amino acid was prepared as follows: t-BOC Arg was 
synthesized according to the general method of 

1 R. B. MERRIFIELD, J. Am. chem. Soc. 85, 2149 (1963); Bio- 
chemistry N.Y. 3, 1385 (1954); J. org. Chem. 29, 3100 (1964). 
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SCHWVZER 2; t - B O C  Arg  a n d  Arg, if p r e s e n t  ( u n c o m p l e t e d  
reac t ion)  were b o t h  p r e c i p i t a t e d  w i t h  p h o s p h o m o l y b d i c  
acid.  

The  m i x t u r e  o b t a i n e d  b y  Iyoph i l i za t ion  was  t h e n  
f r a c t i o n a t e d  on  a cellulose c h r o m a t o g r a p h i c  c o l u m n  us ing  
c h l o r o f o r m / m e t h y l a l c o h o l / a m m o n i a  17 % (2 : 2 : 1) as 
e luent .  

The  S a k a g u c h i  t e s t  was  used  to d e t e c t  t he  p resence  of 
g u a n i d i n i u m  group  in  t h e  e lu ted  f rac t ions .  T he  f i rs t  
Sakaguch i  pos i t i ve  p e a k  co r re sponds  to  t h e  t - B O C  Arg.  
Af t e r  s o l v e n t  e v a p o r a t i o n  of t h e  poo led  f rac t ions ,  t h e  
res idue  was d i sso lved  in  w a t e r  a n d  f ina l ly  f reeze-dr ied.  
The  w h i t e  p o w d e r  o b t a i n e d  ha s  a m.p .  154°C (dec.) 
( N % :  ca l cu l a t ed  20.45; f o u n d  19.75). Conver s ion  i n to  
a c e t a t e  b y  f r eeze -d ry ing  in d i lu t e  ace t i c  ac id  gives  a 
hygroscop ic  a c e t a t e  w h i c h  was  also a n a l y z e d  for  i t s  
n i t r ogen  c o n t e n t  ( N % :  ca l cu l a t ed  17.51 f o u n d  17.3). 
Acidolysis  w i t h  t r i f luo roace t i c  acid gave  on ly  Arg  w h e n  
revea led  w i t h  n i n h y d r i n .  

T h e  l a s t  2 s t eps  of t h e  s y n t h e s i s  p roceeded  w i t h o u t  
a n y  diff icult ies,  t - B O C  His  was a d d e d  u n p r o t e c t e d  on  
the  imidazo le  nuc leus  as i t  was  t h e  N t e r m i n a l  res idue.  
T h e  p e p t i d e  was  f ina l ly  r e m o v e d  f rom t h e  res in  us ing  
C~H~ONa in e t h a n o l  a n d  a n  a l i q u o t  was  i so la ted  b y  
c h r o m a t o g r a p h y  on  c a r b o x y m e t h y l  cellulose. 

As expec ted ,  t h e  t r y p t i c  d iges t ion  c l eaved  t h e  pep t ide  
in  two  f r a g m e n t s :  one  of t h e m  was  s h o w n  to  be  T rp -Gly .  
Af t e r  t o t a l  ac id  hyd ro lys i s  and  p a p e r  e l ec t rophores i s  in  

ace t i c  ac id / fo rmic  a c i d / w a t e r  buf fe r  (pH 1.9) ~, t h e  4 
spo ts  were  iden t i f i ed  as  Phe ,  Gly, Arg  a n d  His.  A v e r y  
f a i n t  n i n h y d r i n  pos i t i ve  spo t  was  also s h o w n  to  be  
O r n i t h i n e  ( trace).  

T h e  b a r i u m  h y d r o x i d e  h y d r o l y s a t e  gave,  u n d e r  t h e  
s ame  cond i t ions ,  5 spo ts  wh ich  were iden t i f i ed  as Orn,  
His,  Gly,  T r p  a n d  Phe .  

T h e  t o t a l  y ie ld  of t h e  s y n t h e s i s  was  60 % 4 

Rdsumd. L a  syn th~se  du  p e n t a p e p t i d e  H i s - P h e - A r g -  
T r p - G l y  a $t$ r$alis$e p a r  la  m ~ t h o d e  en  p h a s e  sol ide de  
MERRIFIELD. L ' A r g i n i n e  a 616 i n t r o d u i t e  sans  p r o t e c t i o n  
du g roupe  g u a n i d i n i u m ;  de m~me le n o y a u  imidazo le  de 
l ' H i s t i d i n e  n ' a  pas  616 prot6g& 
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S e p a r a t i o n  of M a s t  Cel ls  f r o m  the  P e r i t o n e a l  
Fluid  of  the  Rat  w i t h  a GE N u c l e o p o r e  Fi l ter  

T h e r e  are  m a n y  m e t h o d s  a v a i l a b l e  for t h e  s e p a r a t i o n  
of m a s t  ceils f r om o t h e r  cells in  t he  pe r i t onea l  f luid of t he  
ra t ,  Mos t  of these  m e t h o d s  are  based  on  c e n t r i f u g a t i o n  
w i t h  a su i t ab l e  g r a d i e n t  ~-3 T r y i n g  to  escape  t h e  g r e a t  
d i s a d v a n t a g e  of  o smot i c  cel l  d e h y d r a t i o n ,  UW~KS a n d  
THON 4 used  t h e  suga r  p o l y m e r  Ficol l  as  a g rad ien t .  
BLOOM a n d  VALMET 5 c o n s t r u c t e d  a special  cen t r i fuge  
w h i c h  is su i t ab l e  for  m a s t  celt s e p a r a t i o n  o n  a large  scale.  
T h e  g r a d i e n t  cons i s ted  of saccharose  a n d  N a 3 E D T A .  
D i c o u m a r o l  was  a d d e d  as a n  a n t i c o a g u l a n t .  

LAGUNOFF a n d  ]3gNDITT e s e p a r a t e d  m a s t  cells b y  f i l t ra -  
t i on  t h r o u g h  a mi l l ipor  f i l ter .  Th i s  f i l te r  was  t e s t e d  in  our  
l a b o r a t o r y .  T h e  re su l t s  were  uns a t i s f ac t o r y .  

Material and methods. I n  1964, FLEISCH~R et  al. 7 de-  
sc r ibed  a new fi l ter ,  wh ich  t h e y  cal led t he  G E - n u c l e o p o r e  
f i l ter .  T h e  f i l te r  cons i s t s  of a p la s t i c  m e m b r a n e  f u r n i s h e d  
w i t h  u n i f o r m  holes  occupy ing  a b o u t  2% of t h e  t o t a l  f i l t e r  
surface.  F i l t e r s  of t h i s  t y p e  w i t h  hole  d i a m e t e r s  of 9 or  11 p 
were used in t h i s  s tudy .  

W i t h  m i n o r  modi f i ca t ions ,  t h e  f i l t r a t i n g  a p p a r a t u s  de-  
sc r ibed  b y  S~AL 8 was used.  I t  cons i s t s  of 2 p a r t s ,  a recei-  
ve r  a n d  a d r a i n i n g  pa r t ,  wh ich  are  t i g h t l y  a t t a c h e d  to  
each  o t h e r  b y  spr ings  w i t h  t he  f i l te r  b e t w e e n  t h e m .  The  
f i l t r a t i o n  r a t e  is a d j u s t e d  w i t h  a s top -cock  a n d  t h e  f i l t ra -  
t i on  is ca r r i ed  o u t  w i t h o u t  v a r i a t i o n s  in  pressure .  

T h e  m a t e r i a l  cons i s ted  of 30 ma le  r a t s  we igh ing  be-  
tween  280 a n d  320 g. Af t e r  d e c a p i t a t i o n ,  10 ml,  respec-  
t ive ly ,  of t h e  fo l lowing o u t - w a s h i n g  f lu ids  were  i n j ec t ed  
i n to  t h e  p e r i t o n e a l  c a v i t y :  sa l ine  w i t h  a n d  w i t h o u t  s o d i u m  
c i t ra te ,  p H  4.8 a n d  6.5, r e spec t ive ly ;  p h o s p h a t e - b u f f e r e d  
sa l ine  w i t h  a n d  w i t h o u t  c i t ra te ,  p H  7.1 a n d  6.9, respec-  

t i ve ly ;  N a a E D T A - s a l i n e  w i t h  a n d  w i t h o u t  d i coumaro l ,  
p H  7.1. 

A f t e r  l i g h t  mas sage  (for 1 min)  a s h o r t  sec t ion  was  
m a d e  a long  t h e  l inen  Mba  a n d  t h e  f lu id  was  a s p i r a t e d  
f rom the  a b d o m i n a l  c a v i t y  w i t h  a n  i n j ec t i on  syr inge  furn-  
i shed  w i t h  a large  p u n c t u r e  needle.  Of t h e  cell su spens ion  
5 m l  were p o u r e d  i n to  t he  receiver .  The  f i l t r a t i o n  speed  
was  a d j u s t e d  to 6 -8  d r o p s / m i n .  T h e n  t h e  f i l te r  was  r i n sed  
4 t i m e s  w i t h  2.5 ml  of o u t - w a s h i n g  f luid.  W i t h  t h e  f i l te r  
in  place  in t he  rece iver  t h e  p r e p a r a t i o n  was f ixed  in  abso -  
lu t e  a lcohol  for  30 min .  F inMly  t h e  f i l ter-cel l  p r e p a r a t i o n  
was c lasped  o n t o  a sl ide a n d  p r o p e r l y  s t a i n e d  in  a to lu i -  
d ine -b lue  solut ion.  T h e  cells in  5 v i sua l  fields, co r r e spond-  
ing to  0.068 m m  2, were coun ted .  Us ing  a B u e r k e r  c h a m b e r  
t h e  t o t a l  n u m b e r  of m a s t  cells a n d  o t h e r  cells were  
c o u n t e d  f r o m  t h e  r e m a i n i n g  cell suspens ion .  T h e  f i l t r a t e  
o b t a i n e d  was  cen t r i fuged ,  t h e  v o l u m e  was a d j u s t e d  to  
10 ml,  a n d  t he  m a s t  cells a n d  o t h e r  cells in  t he  f i l t r a t e  
were c o u n t e d  in a B u e r k e r  c h a m b e r .  

Results and discussion. The  resu l t s  of f i l t r a t i o n  a re  
s h o w n  in t h e  Table .  A p a r t  f r om m a s t  cells, a n  a b u n d a n c e  
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