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The  c o m b  is bu i l t  of s teel  needles,  set  in to  a copper  
h e a d  on a long h a n d l e  (Figure  2). M e a s u r e m e n t s  of t he  
needles  a re :  l e n g t h  25 m m ,  d i a m e t e r  0.5 ram,  t ip  d i a m e t e r  
50-150 Fm (according to  t h e  n a t u r e  of t r e a t e d  t issue).  
The  head  is 26 m m  wide, 4 m m  th ick .  The  h a n d l e  is a b o u t  
120 m m  long. A space of 0.5 m m  was lef t  be t w een  each  
two successive needles.  The  whole  i n s t r u m e n t  is ch rome-  
nickel  p l a t ed  a n d  can  be  d ry -a i r  s teri l ized.  

The  combs  were used successful ly to  free t e r m i n a l  vi l l i  
a n d  peel ing  s y n c y t i o t r o p h o b l a s t i c  cover ings  f rom h u m a n  
t e r m  p lacen tas ,  as t he  f i rs t  s tep  in a p rocedure  deve loped  
in our  l a b o r a t o r y  for  i so la t ion  of s y n c y t i o t r o p h o b l a s t  ~. 
R e c e n t l y  the  combs  were used successful ly  to  segregate  
l y m p h a t i c  t i ssue  f rom l y m p h a t i c  o rgans  in  order  to  free 

i n d i v i d u a l  l y m p h o i d  cells. S imi la r ly  conceived ins t ru -  
m e n t  was  a l r eady  used for t eas ing  l y m p h o c y t e s  f rom 
l y m p h  nodes  s; however ,  t h i s  was bu i l t  b y  2 a n d  3 needles  
on ly  and  i ts  eff ic iency was l imi ted .  

I t  seems t h a t  t h e  descr ibed  c o m b s  m a y  be  of he lp  in 
d i ssoc ia t ing  procedures ,  where  a qu ick  s e p a r a t i o n  of a 
la rger  a m o u n t  of i n d i v i d u a l  cells f rom f lexible  t i ssues  is 
necessary.  

Rdsumd. Des peignes  sp6ciaux form6s d ' u n e  rang6e  
d 'a igui l les  ins6r6es dans  une  poign6e on t  servi  & dissocier  
des t issus.  Ces pe ignes  uti l is6s p a r  pa i re  on  lib6r6 rapi -  
d e m e n t  de n o m b r e u s e s  cellules p l acen ta i r e s  et  l y m p h a -  
t iques  in tac tes .  
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PRO E X P E R I M E N T I S  

Factors Influencing the Serum Activity in Mice after Intravenous and Intraperitoneal Injection 
of ~4C Orotic Acid 

I 

I n t r a v e n o u s  i n j ec t i on  is easy  to pe r f o r m  in t he  r a t  and  
gives re l iable  results .  I n  smal le r  an i m a l s  i.p. i n j ec t ion  is 
of ten  preferred,  b u t  a t e c h n i q u e  for i.v. i n j ec t ion  in to  t he  
ta i ls  of mice  has  been  descr ibed  ~. D u r i n g  a s t u d y  of orot ie  
acid i n c o r p o r a t i o n  in to  mouse  l iver  nuc leo t ides  a n d  RNA,  
we found  cons ide rab le  a m o u n t s  of the  i so tope  left  in  t h e  
ta i ls  a f te r  i n j ec t ion  in to  t he  ta i l  ve in  2. W e  also found  i t  
d i f f icul t  to  judge  t he  success of ta i l  ve in  in jec t ions  and  
w a n t e d  a more  re l iable  c r i t e r i um t h a n  v i sua l  e x a m i n a t i o n .  
F u r t h e r m o r e ,  we f o u n d  a 3-5-fold  dif ference in s e rum 
a c t i v i t y  be tween  i.p. a n d  i.v. i n j ec ted  mice.  Due  to  t h e  
i n s t a b i l i t y  of t he  nuc leo t ides  d u r i n g  anoxia ,  b lood h a d  to  
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Cpm in total serum after injection of (6-t4C) orotic acid. Only the 
successfully injected animals (+  + +)  from series o were considered. 
Semilogarithmie scale. 

be s ampled  in the  pe r i t onea l  c a v i t y  a f t e r  l iver  excision.  
Blood sampled  in t he  pe r i t onea l  c a v i t y  seemed to  be 
c o n t a m i n a t e d  b y  t he  i.p. a d m i n i s t e r e d  i so tope  up  to 
60 m i n  a f t e r  in jec t ion .  I n  order  f u r t h e r  to  eva lua t e  the  
in f luence  of i n j ec t ion  t e c h n i q u e  and  b lood s ampl ing  
t e c h n i q u e  on s e rum a c t i v i t y  in  mice, we h a v e  ana lyzed  
se rum f rom blood sampled  in t h e  pe r i t onea l  c a v i t y  or 
f rom the  b r ach i a l  vessels 2 to  60 m i n  a f t e r  i .p. or i.v. 
a d m i n i s t r a t i o n  of (6-1aC) orot ic  acid. 

Materials and methods. Animals .  Male N M R I  mice  
(from Ant i c imex ,  Uppsa la ,  Sweden)  weigh ing  28-30 g 
were used. T h e y  were k e p t  u n d e r  c o n s t a n t  cond i t ions  
r ega rd ing  l igh t  a n d  t e m p e r a t u r e  and  were g iven  s t a n d a r d  
food and  w a t e r  ad  l ib i tum.  

Assay  procedures .  The  isotope (6-14C) oro tm acid, spec. 
a c t i v i t y  61 m C i / m M  (Amersham)  was a d m i n i s t e r e d  in  
75 tzl 0 .9% NaC1 (1.75 tzCi) as a s ingle 15 sec i.v. or i.p. 
in jec t ion .  The  in j ec t ion  of a n  exac t  v o l u m e  of 75 [zl was  
assured  b y  use of a r e p e a t i n g  d i spenser  ( H a m i l t o n  Comp.).  
The  a n i m a l s  were  sacr i f iced a t  2, 5, 10, 20 or 60 ra in  a f t e r  
t he  in jec t ion .  A n  o x y g e n - e t h e r  a t m o s p h e r e  was used to 
reduce  t i s sue  anoxia .  Blood was col lected e i the r  in  t he  
p e r i t o n e u m  a f t e r  l iver  excis ion or f rom the  b r ach i a l  
vessels before  l iver  excision.  The  b lood was coagu la ted  and  
t he  r a d i o a c t i v i t y  in t he  acid soluble  f r ac t ion  of t he  se rum 
was d e t e r m i n e d  in  a P a c k a r d  sc in t i l l a to r  for 20 min.  
3 a l t e r n a t i v e  series were c o m p a r e d :  a) i.p. in jec t ion  
c o m b i n e d  w i t h  b lood  s a m p l i n g  f rom the  b rach ia l  vessels;  
b) i.p. i n j ec t ion  c o m b i n e d  w i t h  b lood s a m p l i n g  f rom the  
pe r i t onea l  c a v i t y  a f t e r  l iver  excis ion;  c) i.v. i n j ec t ion  in t h e  
ta i l  c o m b i n e d  w i t h  blood s a m p l i n g  f rom t h e  pe r i tonea l  
c a v i t y  a f t e r  l iver  excision. 

The  ta i l s  were hyd ro lyzed  in 3 M KOH,  a n d  t he  rad io-  
a c t i v i t y  in  each  acidi f ied h y d r o l y s a t e  was de t e rmined .  
Tails  f rom ta i l  ve in  in jec ted  an ima l s  were gen t ly  washed  
in w a t e r  a f t e r  b lood coagu la t ion  a t  t he  s i te  of punc tu re .  
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288 Specialia 

Cpm in serum and tails of tail vein injected animals (series c) and in tails of i.p. injected animals (series * and b). 

EXPERIENTI& 31[3 

Time after injection (rain} Success rate b cpm after i.v. injection ( • 10 -~) epm after i.p. injection ( • 10 -s) 

Serum c Tail 

Total Washable 

Tail a 

2 + _u + 117 180 14 
2 + + + 170 188 9 3-5 
2 + +  39 247 23 

5 + + +  64 58 9 
5 + + +  77 91 4 6-8 
5 0 39 247 33 

10 + + + 28 50 16 
10 + + 51 242 12 7-9 
10 0 32 247 22 

20 + + + 32 30 4 
20 + + 23 17 1 4-5 
20 + 25 91 4 
20 0 42 203 56 

60 + + + 14 41 13 
60 + + 11 57 1 2-3 
60 + 14 49 3 
60 0 12 78 29 

The total dose injected was equivalent to 670 • 108 cpm. b + + +,  The isotope was clearly flushed along the vein and at withdrawal of the 
eanula the vein was rapidly filled with blood. + +,  After injection, vein filling;was slower and a certairt diseolouration of the tail was noticed. 
+,  Vein filling after injeetiorL quite slow and clear diseolouration caused by a subcutaneous fluid buildup. 0, Very slow vein filling pronounced 
discolouration and outflow of isotope at the site of puncture, o 5.6 ml/100 g body weight% a Highest and lowest values found at analysis of 
6 animals. 

The rad ioac t iv i ty  of t he  wa te r  was measured  to  es t imate  
the  outf low of isotope f rom the  vein to  the  outside of t he  
tai ls  a t  w i thd rawa l  of the  canula.  

Results and discussion. After  ta i l  vein  in ject ion large 
amoun t s  of isotope remained  in the  tai ls  and  increased the  
r ad ioac t iv i ty  up to  50 t imes  t h a t  found  in tai ls  f rom i.p. 
in jec ted  mice (Table). Af ter  i.p. admin is t ra t ion ,  the  
isotope remained  in t he  per i tonea l  cav i ty  and increased the  
r ad ioac t iv i ty  of Lp. sampled  blood serum as compared  to 
serum collected t r am the  brachia l  vessels (Figure). "When 
a similar  a m o u n t  of orotic acid was admin i s t e red  i.p. in 
200 ~1 ins tead  of in 75 al, the  con t amina t i on  by  unabsorbed  
isotope was still  more  p ronounced  2. Blood sampled  f rom 
the  brachia l  vessels of i.p. in jec ted  animals  and blood 
sampled  in t he  per i toneal  cav i ty  af ter  tai l  vein  in ject ion 
should no t  be c o n t a m i n a t e d  by  local accumula t ion  of 
isotope.  The r ad ioac t iv i ty  found  in these  sera was in 
general  qui te  similar.  However ,  af ter  2 rain the  serum 
ac t iv i ty  was h igher  af ter  i.v. in ject ion t h a n  af ter  i.p. 
injection.  This  m a y  indicate  a more  rapid isotope dis t r ibu-  
t ion  af ter  i.v. inject ion.  Af ter  20 and 60 rain the  se rum 
ac t iv i ty  was also h igher  af ter  i.v. in jec t ion  t h a n  af ter  i.p, 
inject ion.  At  these  s t ages  t he  accumula t ion  of isotope in 
t he  tails, still  obvious  a t  60 min,  m a y  have  con t r ibu ted  
to  an increased level of serum act iv i ty .  

The a t t e m p t  to  judge the  success of the  tai l  vein  
in ject ions  by  visual  examina t i on  is shown in t he  Table.  In  
general,  in ject ions  which  were considered successful 
resul ted  in h igh  serum isotope levels and  re la t ively  low 
levels in the  tai ls  2 and 5 min  af ter  admin is t ra t ion .  Af ter  
10 to  60 rain, serum act ivi t ies  were also re la t ively  high 
af ter  unsuccessful  injections.  The h igh  rad ioac t iv i ty  in the  
tai ls  of these  unsuccessful ly in jec ted  animals  poss ib ly  
func t ioned  as a resevoir  ma in t a in ing  a p ropor t iona l ly  
high level of serum act iv i ty .  I t  was possible to  wash  
only a minor  a m o u n t  of the  admin i s t e red  isotope f rom the  
tai ls  of i.v. in jec ted  animals,  p rov ing  t h a t  the  isotope 
mus t  have  been  t r a p p e d  wi thin  t he  tai l  t issue. 

Our resul ts  show t h a t  if the  in jec t ion  volumes  are small, 
a subs tance  m a y  be admin i s t e red  e i ther  i.v. or i.p. in mice 
when  a rapid  d i s t r ibu t ion  is desirable.  U n d e r  c i rcumstances  
where  a slow up take  and  d i s t r ibu t ion  are favoured,  the  
subs tance  should be given i.p. in a re la t ive ly  large 
volume.  A slow up take  and  d i s t r ibu t ion  of the  isotope can 
also be ob ta ined  af ter  i.m. in ject ion 3 or in jec t ion  of isotope 
adsorbed  onto  ac t iva t ed  charcoal  a. Care m u s t  be t a k e n  
no t  to have  blood samples  and  per i tonea l  organs con- 
t a m i n a t e d  by  local accumula t ions  of t he  in jec ted  sub- 
s t an ce3  W h e n  anoxic  effects are of no i m p o r t a n c e  to  the  
exper imen ta l  results,  b lood sampl ing  f rom the  brachial  
vessels, f rom the  re t roorb i ta l  sinus, t h r o u g h  cardiac 
p u n c t u r e  or by  resect ion of t he  tai l  can be used. I t  is, 
however ,  i m p o r t a n t  to  have  in m i n d  t h a t  i sotope ac t iv i ty  
migh t  v a r y  be tween  sampl ing  sites due to  d i f ferent  t issue 
clearance capaci t ies  a. 

Zusammenfassung, l~C-Orots~ure wurde  mi t  zwei ver- 
schiedenen I n j e k t i o n s m e t h o d e n  in MXuse inj izier t  und  die 
Serumaktivit~Lt nach  2, 5, 10, 20 und  60 rain gemessen.  
Nach  i.p. Inj ekt ion wurde  Blur,  das  aus der  Bauchh61e nach  
E n t f e r n u n g  der Leber  e n t n o m m e n  worden  war,  mi t  noch  
n ich t  absorb ie r t em Iso top  gemischt .  Bei i.v. Schwanzin jek-  
t ion verbl ieb  bei  n ich t  pe r fek te r  Inj ekt ion eine erhebl iche 
Menge der Orots/iure im Schwanzgewebe  und  ergab einen 
kont inu ie r l ichen  I so topenzuschuss  zum Serum. 
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