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Acceptor. K.S,, male, 61 years of age. Group T v 
14 days after grafting on the anterior surface of 
the leg. a, Donor. D.J., male, 42 years of age. 
Group T v Completely necrotiLed; b, Donor. 
K.J., male, 46 years of age. Group T,. Im 
planted, alive. 

t ions were per formed on indiv iduals  belonging to two 
ex t remes  : on those denoted  wi th  T1, hav ing  a rapid  t rans-  
po r t  capaci ty ,  and  on those deno ted  wi th  T 4 hav ing  the  
s lowest  t r anspor t  capaci ty .  Onto  the  t ibial  surface of the  
legs of 5 acceptors  (two be longed to type  T 1 and the  
o thers  to  T4) skin graf ts  were t r ansp lan ted :  onto  t i le one 
graf ts  f rom T1 and  on to  the  o ther  graf ts  f rom T 4 donors.  
Comple te  graf ts  were t ransp lan ted .  The  blood groups of 
the  acceptors  and donors  were also t aken  into considera-  
t ion.  The  t ransp lan ta t ions  were observed macroscopical ly.  

I t  was r evea led  t h a t  the  surv iva l  of  the  graf t  depends  
on the  fact  as to  which T group the  donor  belongs;  on the  
o the r  hand,  the  c i rcumstance  as to which group the accep- 
t o t  belongs is of no consequence.  The  grafts  der ived from 
indiv iduals  of group T ,  w i th  the  s lowest  t r anspor t  capac-  
i t y  su rv ived  by  3 -2 t  days  those  of individuals  belonging 
to the  T 1 group wi th  the  mos t  rap id  t r anspor t  capac i ty  
(Figures l a  and lb) .  This  was the  case in bo th  grafts from 

subjects  belonging to the same blood group and those 
belonging to different  blood groups.  

The  inves t iga t ions  per formed so far  suggest  t ha t  the 
procedure  is sui table  for t he  select ion of donors ;  and,  on 
the  o the r  hand,  the  possibi l i ty  arises t h a t  there  is some 
corre la t ion be tween  the  an t igen  of the  graf t  and the  
per iphera l  l y m p h  vessel sys tem.  

Zusammen/assung. In  Homot ransp l an t a t i onsve r suchen  
wird gezeigt,  dass der  neu ve rwende te  L/ ippchentes t  zur 
Messung des makromolekul i i ren  Transpor t s  des L y m p h -  
appara tes  ftir die Auswahl  des Spenders  geeignet  ist. 

C. BI~RTI~NYI, L, I:ORR6, 
and A. NAGY 

Department o/Dermatology, University Medical School, 
Szeged (Hungary), January 4, 1965. 

A m p e r o m e t r i c  D e t e r m i n a t i o n  o f  U O  + + a s  
Vanadate  

A rapid  amperome t r i c  me thod  for the  de te rmina t ion  of 
U O ,  ++ ions has been descr ibed which consists of t i t r a t ing  
agains t  sod ium ortho-vanadate solut ion a t  Ea.e. = -- 0.85 v 
(vs. SCE). U r a n y l  con ten t s  down to 0.5 m M  can be deter-  
mined  wi th  an  accuracy  of 1%. 

In  an earl ier  publ ica t ion  1 the  au thors  have  s tud ied  
the  composi t ions  of u r any l  v a n a d a t e s  formed by  the  
in te rac t ion  of UO~(NO3) , and  dif ferent  sodium vana -  
da tes  (ortho-, pyro-,  recta-, and poly-) by  e lec t rometr ic  
t echniques ;  and  have  concluded t h a t  o u t  of three com- 
pounds  formed,  (2 .5UO,  • Na)V,O 8, (1 .5UO,  • Na)V,O7 
and (0.5UO2 • Na)VzO 6, the  p rec ip i t a t ion  of the  first, i.e. 
( 2 . 5 U O , - N a ) V , O  s, is quan t i t a t i ve  in a p H  range of 
5.6-6.5. The  purpose of the present  inves t iga t ion  is to 
s t udy  the  possibi l i ty  of de te rmin ing  UO~ + ions as 
(2 ,5UO,  • Na)V,O 8 amperomet r ica l ly .  There  is, however ,  
no reference in the  l i te ra ture  to t he  amperome t r i c  s t udy  
of th is  reaction.  

Anal.  R.  (BDH) reagents,  UOs(NOs) v KCIO o t h y m o l  
and Merck 's  (GR) Vanad ium pentoxide  were used and 

the i r  solutions prepared in air-free conduc t iv i t y  water .  A 
m a n u a l  po la rograph  wi th  sca lamp ga lvanome te r  as cur-  
ren t  recorder  was employed  for amperome t r i c  work. A 
capi l la ry  hav ing  the  following characteris t ics ,  m = 2.416 
rag/see, t == 3.58 sec, and m~/~tl] e = 2.226 mg~/~t-1/2 was 
used in con junc t ion  wi th  SCE connected  to the  cell by  a 
low resis tance sal t  br idge;  20.0 mt of t he  tes t  so lut ion was 
t aken  into  the  cell each t ime,  deaera ted  and  st i rred by 
bubbl ing  hydrogen.  

The  s t andard  solut ion of sod ium ortho-vanadate was 
prepared  by  dissolving a weighed a m o u n t  of  v a n a d i u m  
pen tox ide  in a boiling solut ion of N a O H  of the  required 
s t rength ,  

A series of solut ions conta in ing  d i f ferent  concent ra t ions  
of UO,(NO3) 2, appropr ia te  amoun t s  of suppo i t ing  elec- 
t ro ly te  KC10~ (40-70 t imes  more  t h a n  UO~ + ions) and 
2 • 10 -4 % t h y m o l  were prepared  and t i t r a t ed  wi th  a stan- 
dard  solut ion of sodium ortho-vanadate a t  Ed.e. = -- 0.85 v 
(vs. SCE), which is the  l imi t ing cur ren t  p la teau  potent ia l  

1 M. L. MITTAL and R. S. SAXI~NA, J. Nucl. inorg. Chem., in press 
(1964). 
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of t he  second s tep of the  wave  produced by  UO ++ ions in 
t he  presence of KC104 and thymol .  The  amoun t s  of s tan-  
dard  solut ion consumed were de termined  f rom the  equi-  
valence points  located graphically.  The  Table  will illus- 
t r a te  the  results  and accuracy of the  method .  

I t  is ev iden t  f rom the  Table t h a t  the  amperome t r i c  
t i t ra t ions  of sodium ortho-vanadate w i t h  solut ions con- 
ta ining uranyl  ions in the  presence of KCIO 4 and  t h y m o l  
provide  precise results  and can  be su i tab ly  employed  for 
the  quan t i t a t i ve  de t e rmina t ion  of u rany l  ions. The  ac- 
curacy  and reproducib i l i ty  of the  resul ts  h a v e  been found 
to be excel lent  and this  react ion offers a simple and rap id  
method  for the de te rmina t ion  of uranyl  ions in solutions.  

Amperometric determination of UO ++ as vanadate at Ed.e.= -- 0.85 v 
(vs. SCE). Volume of the solution taken = 20.0 ml 

The  cat ions which yield prec ip i ta tes  wi th  v a n a d a t e  ion 
and  anions such as moiybda te ,  chromate ,  tungs ta te ,  etc. ,  
in terfere  and should be avoided.  The  p H  of the  solut ion 
conta in ing  u rany l  ions should be in the  range of 3-4.0% 

Zusammen/assung. Es wird eine schne l lamperomet r i -  
sche Methode fiir die g e s t i m m u n g  yon  UO~ ++ Ionen  be- 
sehr ieben:  T i t r i u m  gegen Sodium-Orthovanatldsung m i t  
E d . e . -  - -0.85 v (vs. SCE). Bei  e inem Urany l inha t t  bis 
0.5 m 3 l  kann  so noch eine Genauigkei t  von  1% festge- 
s tel l t  werden.  

M. L. MITTAL s and R. S. SAXENA 

Department o/Chemistry, Government College, Kota 
(Ra]asthan, India), February 2, 1965. 

mg mg mg 

UO~ + present 21.606 6.752 4.501 
UO ++ found 21.606 6.667 4.457 

Error 0.000 0.085 0.044 

mg 
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Thin Layer Chromatography of Catecholamines 
and their Metabolites 

The separa t ion  of ca techolamines  and the i r  metabol i tes  
by  means  of organic  so lvent  ex t rac t ion ,  co lumn or paper  
ch roma tog raphy ,  fol lowed b y  e i ther  biological  or  chemica l  
quan t i t a t ion ,  is no t  on ly  a v e r y  t ime-consuming  procedure  
b u t  also presents  var ious  problems wi th  regard  to  resolu- 
t ion,  i.e. specificity,  and  recovery,  i.e. sens i t iv i ty ,  bo th  Of 
which de te rmine  the  accuracy  of the  method .  

The  m e t h o d  descr ibed in the  present  paper  combines  
the  use of th in  layer  ch romatography ,  for the  separa t ion  
of ca techolamines  and the i r  metabol i tes ,  wi th  the  use of 
f luorescenco assay, for subsequent  quan t i t a t ion .  I t  offers 
several  advan tages  in the  sense of s implici ty ,  r ap id i ty  and 
accuracy.  

Technique. Chromatop ta tes  are  m a d e  as follows: 20 × 20 
cm glass plates  are  covered,  by  means  of  the  STAHL 1 
spreading device,  wi th  a 300 / ,  layer  of cellulose powder,  
prepared  by  suspending 7.5 g of cellulose powder  (Machery, 
Nagel  & Co. MN-300) in 45 ml  of me thano l  (Merck, for 
chromatography) ,  t he  suspension being shaken  mecha-  
nical ly for 5 rain. The  p la tes  are  dr ied  for 10 rain a t  
105°C and s to red  a t  r o o m  t e m p e r a t u r e  over  CaC1 v Nor -  
adrenal ine  (NA), adrenal ine  (A), no rme tanephr ine  (NMN), 
metaalephrine (MN), 3, 4 -d ihydroxymande l ic  acid (DOMA) 
and  3 -methoxy-4-hydroxymande l i c  acid (vani l ly lman-  
delic acid, VMA), purchased  commerc ia l ly  (Calbiochem, 
Los Angeles, California), are spot ted  in 0.2 to 1 /~g 
amounts ,  1.5 cm f rom the  b o t t o m  edge of t h e  plate .  The  
pla te  is run  b y  ascending c h r o m a t o g r a p h y  in  a d o s e d  
glass chamber ,  which is s a tu ra t ed  wi th  t he  solvent .  The  
following solvent  sys tems were used:  **-butanol s a tu ra t ed  
wi th  I N  HC1, n -bu tano l  s a tu ra t ed  wi th  3 N  HC1, n-  
bu tano l  sa tu ra ted  wi th  4 N  HC1, n -bu tano l  s a tu ra t ed  wi th  
6 N  HC1, n -bu tano l  sa tu ra ted  wi th  I N  acet ic  acid, n-  
bu tano l  sa tu ra ted  wi th  3 N  acetic acid, n-butanol/3N 

acet ic  ac id /wa te r  (4:1 : 1), n-butanoI[pyridine/water 
(46 : 31 : 23), i sobutanol /ace t ic  ac id /cyc lohexane  (65: 7: 25), 
propanol /3  N HC1 (80:20), i sopropanol / formic  ac id /water  
(70:6:24),  amylMcohol  s a tu ra t ed  wi th  3 N  HC1, ethyl- 
methy l -ke ton  sa tu ra t ed  wi th  1 N  HC1. n -Bu tano l  sa tur-  
a ted  wi th  3 N  HC1 p roved  to be the  mos t  sui table  solvent .  
The  so lvent  f ront  is al lowed to rise 15 cm, which po in t  is 
reached in abou t  3 h a t  20°C. 

Af te r  deve lopment ,  t he  pla tes  are dr ied  wi th  w a r m  air  
and  the  substances  separa ted  are de t ec t ed  by  spray ing  the  
p la te  wi th  one of the  fol lowing reagents :  (1) K3Fe(CN)~ 2 _ 
0.44 g/100 g of phospha te  buffer  p H  7.8; (2) e thylene-  
d iamine  (Merck)s _ predist i l led and mixed  wi th  an equal  
vo lume  of water ,  the  sprayed  plates  are  dried for 20 min  
a t  50°--60°C and  the  spots  located under  UV- l igh t  (max. 
a t  360 m#) ; (3) p-n i t roani l ine  4 - immed ia t e ly  before use a 
1 : 1 : 2 mix tu re  is m a d e  of t he  fol lowing solutions,  k e p t  a t  
2°C:  (a) 0.1 g of p-ni t roani l iue  (Merck) dissolved in 2 ml  
of HC1 cone. and  m a d e  up to 100 ml  wi th  disti l led water ,  
(b) 0.2 g of NaNO~ dissolved in 100 ml  of water ,  (c) 10 g 
of K2CO ~ dissolved in 100 mI of water .  

Results. Using n -bu tano l  s a tu ra t ed  wi th  3 N  HC1 as 
solvent ,  t he  Rf  va lues  for the  substances  s tudied  were as 
follows: N A  0.31, A 0.38, N M N  0.48, MN 0.58, D O M A  
0.80, and  VMA 0.89, as i l lus t ra ted  in t he  Figure.  

The  sens i t iv i ty  of  the  spray  reagents  used var ied  ac- 
cording to  the  compound  being identif ied,  as shown in the  
Table ,  be ing mos t  cons t an t  for p-ni t roani l ine.  

i E. STA~, Di~nnschicht-Chrornatographie (Springer-Verlag, Berlin- 
Gdttingen-Heidelberg t962). 

* W. O. JAMES, Nature 161, 851 (1948), 
3 R. SEGLIRA*CARDONA and K. SOEHRIN~, Med. exp. 10, 251 (1964). 
* W. yon STUDNITZ, Scand. J. olin, lab. Invest. 12, Suppl. 48 

(1960). 


