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fa t to  di fenolo /acqua ,  80/20, (p/v), e per la seconda 
corsa (10 h) etanolo/NH3/H~Og,60/20/10,  o pi~t ra ramente  
co l l id ina / lu t id ina /acqua ,  100/100/100. Sulla car ta  sono 
s ta te  i n d iv idua t e :  la fosforilcolina,  la fosforiletanol- 
amina ,  la fosforilserina, la L-~-glicerilfosforilcolina, e la 
L-~-gl iceri l fosfori letanolamina.  

La  frazione C era  r idisciol ta  in 0,2-0,3 ml di H ,O;  da  
essa e rano  pre leva t i  0,005-0,008 ml e deposi ta t i  su car ta  
per  c roma togra f i a  S. S. 2045/a p receden temente  lava ta  
con 2N ac. acetico.  Per  la p r ima  corsa (10 h) ~ s ta to  usato 
il so lvente  f a t to  di acetone/0,005 N ac. acetico, 50/50, e 
per  la seconda  corsa  (20 h) il so lvente  di KREBS e HEMS l° 
senza versene  (ac. isobutirrico/N NH3, 100/60). Sulla 
car ta  ~ s t a t a  f inora  ident i f icata ,  fra gli al tr i  nucleotidi ,  ta 
c i t id indifosfatocol ina .  

I da t i  o t t enu t i  possono essere cosl r iassunt i :  

1 ° ~: s t a to  possibile separare  con t emporaneamen te  da 
piccole q u a n t i t ~  di tessuto  nervoso (340-610 mg) un 
notevote  n u m e r o  di corpi  fosforat i  tiberi (alcuni giA 
conosciut i ,  a l t r i  poco o non conosciuti) ,  i quali  parteci-  
pano ve ros imi lmen te  al me tabo l i smo di alcuni fosfatidi 
in qualitb, di precursor i  dei medes imi  od a v icenda  di pro- 
do t t i  di loro degradazione .  

2 ° Essi  sono:  la fosfor i le tanolamina  e la L-~c-glicerit- 
fos for i l e tano lamina  (gi& conosciuti)  n ,  la fosforilcolina e 
la L-~-glicerilfosforilcolina (poco conosciuti) t2' la fos- 
forilserina e la c i t id indi fosfa tocol ina  (non conosciuti) .  In- 
ol tre  sono s ta te  separa te  dallo stesso campione  di tessuto 
la fosfatidil-colina,  - e t ano lamina  e -serina. 

3 ° T u t t o  lascia supporre  che al t r i  corpi fosforati,  
spec i f i ca tamente  la glicerilfosforilserina, la ci t idindifos- 
f a to -e t ano lamina  e -serina ancora  non ident i f icat i  siano 
present i  sui c r o m a t o g r a m m i .  

4 ° Sulla  base di p rove  col la teral i  sembra  che il 
me todo  di es t razione e di f r az ionamento  de l l ' e s t ra t to  
acquoso (frazioni B e C) non alteri ,  nei I imiti  del l 'errore 
sper imenta le ,  q u a l i t a t i v a m e n t e  e q u a n t i t a t i v a m e n t e  i 
compost i  fosforat i  r icercati .  

5 ° La  concen t raz ione  media  (76 animali)  di alcuni 
compost i  fosforat i  nel l ' encefalo  di r a t t i  compresi  fra il 
3 ° ed il 13 ° giorno di v i t a  ~ cosi r i su l ta ta :  fosforilcolina 
76 :]7 13 /,g P /g  di tessuto  fresco; fosfor i le tanolamina 
91 :[: 7 pg P /g ;  fosfori lserina 29 :t: 8 p g P / g ;  L-a-gliceril- 
fosfori lcolina 42 ± 14 pg P/g ;  L-c~-glicerilfosforiletanol- 
a m i n a  32,4 :t: 11 /~g P/g.  Nel  calcolo non ~ s ta to  t enu to  
con to  delle pe rd i te  che ciascun compos to  subisce duran te  
la separaz ione  c romatogra f i ca  su carta .  

N. MIANI 

Istituto di Anatomia, Universit~ di Padova, il 16 Set- 
tembre 1957. 

Summary 

A m e t h o d  is descr ibed whereby  the  phosphoryl-  
choline, - e thano lamine ,  -serine, the  t -a -g lycery lphos-  
phoryl-chol ine ,  -e thanolamine ,  the phosphat idyl -cho-  
line, - e thano lamine ,  -serine and also the  cyt id inedi-  
phospha techo l ine  m a y  be separa ted  in the  bra in  of a ra t  
a few days  old (340-610 mg). 
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P R O  E X P E R I M E N T I S  

Electrophoretic Analysis  of  Clinical Dextrans  

Tim clinical value  of dex t r an  depends  on its molecu la r  
weight.  The mean molecular  weight ,  however ,  is a v e r y  
unrel iable index of the  the rapeu t i c  proper t ies  unless  
supplemented  by the  analysis  of the  po lyd i spers i ty  of  
the dex t ran  preparat ion.  

We have  recent ly  shown tha t  dex t r an  dissolved in a 
bora te  buffer exhib i t s  e lec t rophore t ic  mob i l i t y  and t h a t  
a mix ture  of two homogeneous  d e x t r a n  f ract ions  of 
different  molecular  weight  can  be pa r t i t i oned  in t he  
electric field with a good recovery  of each c o m p o n e n t  t. 

I t  appears  t ha t  e lectrophoresis  of dex t r an  m a y  afford 
means of es t imat ing  bo th  the mean  molecu la r  weight  
and the polydispers i ty  of a dex t r an  prepara t ion .  

Materials and Methods.-Electeophoresis was carr ied  
ou t  in a Foka l -B  appa ra tus  (Str i ib in  & Co., Basle) a t  
+ 2.5°C, using white  l ight and a s t andard  85 m m  Tiselius 
type  cuve t te  2. The percentage  compos i t ion  of a mix tu re  
was eva lua ted  by f i t t ing Gauss ian  curves  to the  en-  
larged pat terns.  
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Borate bu//er was prepared by ad jus t ing  a boric acid 
solution to pH  10.0 (glass e l e c t r o d e ) w i t h  sod ium 
hydrox ide ;  the  final concen t ra t ion  of bora te  ion was 
0.05 M in all exper iments .  

Molecular weights were ca lcula ted  from the  combined  
diffusion constant ,  intrinsic viscosity and partial specific 
vo lume  de te rmina t ions  s. 

Purified dextran /raclions were obta ined  f rom acid-  
hydrolysed na t ive  dex t r an  by repea ted  e thano l  f rac t iona-  
tion. The final lyophil ised prepara t ions  were  d isso lved  
in the bora te  buffer and exhaus t ive ly  d ia lysed against 
the same buffer. 

Results.-Electrophoretic mobil i t ics  of purif ied dex-  
t ran fractions were de t e rmined ;  the  mean  values,  cal- 
cu la ted  from ascending and descending boundar ies ,  are  
p lo t ted  against  molecular  weights  of the  f rac t ions  as 
shown in Figure  1. The da t a  on 'Macrodex ' - f rac t ions ,  
k indly  donated  by P h a r m a c i a  A.G.,  Uppsala ,  Sweden,  
are included in this graph and marked  wi th  crosses. I t  is 
ev iden t  t ha t  e lec t rophore t ic  mobi l i ty  is l inear ly  de- 
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Electrophoresis results 
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p e n d e n t  on molecu la r  weight ,  a t  leas t  w i th in  the  mole-  
cular  w e i g h t  r ange  of a b o u t  18,000 to  a b o u t  60,000. 
This  r e l a t i onsh ip  has  been  m a d e  use of in d e t e r m i n a t i o n  
of molecu la r  we igh t s  of i n v e s t i g a t e d  d e x t r a n s  desc r ibed  
below. 
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Samples  of cl inical  d e x t r a n s  of var ious  m a n u f a c t u r e r s  
o b t a i n e d  f rom commerc i a l  sources ,  were  ana ly sed  u n d e r  
t h e  s a m e  cond i t i ons .  Typ ica l  e l ec t rophore t i c  p a t t e r n s  
are  p r e s e n t e d  in F igu re  2 a-I, a n d  the  resu l t s  of corre-  
s p o n d i n g  ca l cu l a t ions  in the  Table .  

The  above  resu l t s  c lear ly  p o i n t  to  t he  usefulness  of 
e l ec t rophores i s  in the  ana lys i s  of cl inical  d e x t r a n s .  

Z. MAY and  K. ZAKRZEWSKI 

Department o[ Biochemistry, Institute o/Haematology, 
Warsaw (Poland), July 26, 1957. 

Rdsurnd 

On d 6 m o n t r e  que  l '61ectrophor~se de d e x t r a n s  clini- 
ques  p e u t  ~tre  employ~a pour  la d 6 t e r m i n a t i o n  de leur 
po ids  mol6culaire  e t  de la po lydispers i t6 .  

P R O  L A B O R A T O R I O  

T e c h n i q u e s  f o r  M a k i n g  C a p i l l a r y  

M i c r o e l e c t r o d e s  1 

The  use of the  LING-GERARD capi l la ry  mic roe lec t rodes  e 
in e lec t robio logica l  r esea rch  has  been  r a p i d l y  growing.  
Whi le  mic roe lec t rodes  can  be m a d e  by  h a n d  and  
commerc i a l l y  m a d e  cap i l l a ry  pul lers  are  avai lable ,  a 
pul ler  wh ich  can be a s sembled  f rom p a r t s  found  in a 
l a b o r a t o r y  would  have  wide usefulness .  A t e c h n i q u e  for 
r ap id ly  filling capi l lar ies  is also descr ibed .  

The pr inc ip le  of the  pul ler  is s imple.  A sho r t  l eng th  of 
sof t  glass t u b i n g  (about  1 m m  o.d.) is he ld  in the  j a w s  of 
a tong- l ike  holder .  The  t o n g s  are so c o n s t r u c t e d  t h a t  
a p p r o x i m a t i o n  of t h e  h a n d l e s  causes  t h e  j aws  to  
sepa ra te .  An elast ic  b a n d  is s t r e t c h e d  across  t he  hand les ,  
b u t  t he  j aws  are  p r e v e n t e d  f rom s e p a r a t i n g  by  the  
capi l la ry  tub ing .  The  t u b i n g  is h e a t e d  wi th  a micro-  
f lame and  the  so f t ened  glass pul led to  a f ine capi l la ry  
t ip  as t he  resu l t  of the  res to r ing  force of the  elast ic  band .  
S imul t aneous ly ,  w i th  t he  s u d d e n  release of t ens ion ,  t h e  
mic ro f lame  is a u t o m a t i c a l l y  p u s h e d  aside.  

A de ta i l ed  desc r ip t ion  of the  c o m p o n e n t  p a r t s  follows : 
A tong- l ike  ho lde r  (A) m a y  be a d a p t e d  f rom any  

t o n g s  whose  a r m s  do n o t  cross  ove r  a t  t h e  p i v o t  po in t ,  or 
m a y  be f a sh ioned  f rom smal l  s tock.  The  ends  of t he  t ongs  
w i t h  t he  wider  excur s ion  (of a b o u t  4 inches)  are  t i t t e d  
w i t h  a l l iga tor  c l a mp s  (B) in t h e  j aws  of wh ich  are  
p laced  t h i n  s t r ips  of rubbe r .  One a r m  of the  t ongs  is 
f ixed by  a c lamp,  while t he  o t h e r  a r m  is free to  move.  
W i t h  the  cap i l l a ry  t u b i n g  (C) !nser ted ,  t h e  a l l iga tor  
c l amps  are a p p r o x i m a t e l y  1-2 inches  apa r t .  A r u b b e r  
b a n d  (D) is looped severa l  t imes  across  the  oppos i t e  ends  
of t he  tongs  so as to  be u n d e r  s t r e t c h  w h e n  the  capi l la ry  
t u b i n g  is in place.  

The m i c r o b u r n e r  (E) is m a d e  f rom a 13 gauge h y p o -  
de rmic  needle  f lared a t  t h e  p o i n t  to  s imu la t e  a wing t ip.  
The  wing t ip  is m a d e  by  c u t t i n g  off  t h e  beve l  of t he  
need le  a n d  p i n c h i n g  the  ends  wi th  a pa i r  of pl iers .  The 
m i c r o b u r n e r  is c l a m p e d  to  a ho r i zon t a l l y  o r i en t ed  rod 
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