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tha t  chromosome 9 contains  a fragile poin t  where the  
centromeric  he te rochromat in  joins the  euchromat in  of 
the long arm 2s. Indeed,  cases involv ing  fragi l i ty  of the  
he terochromat ic  segment  of chromosome 9 have  been 
reportedS~ Obvious length var ia t ions  are often found 
in the  secondary constr ic t ion areas of chromosome 
9; 25, 2~,,s, s2,33. Apparen t ly  these he te romorphic  homo- 
iogues (Figure 2) segregate normal ly  in pedigrees and 
should provide valuable  da ta  in l inkage studies 2s. 
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We feel t ha t  the  AS I I I  technique  could become a 
useful procedure for cytogenet ic  laborator ies  in the  
clinical screening of chromosome 9 for possible anomalies.  
In  addit ion,  we hope tha t  t h e A S  I I I  react ion will prove 
useful to cytochemis ts  in thei r  quest  to discover the 
mechanisms involved  in differential  s taining of human  
chromosomes.  

Rdsumd. On d6crit  une nouvel le  technique pour  les 
te intures  de chromosomes humains.  La technique,  une 
modif icat ion de l ' a rgent -ammonica l ,  t e in t  s61ectivement 
la r6gion de constr ic t ion secondaire du chromosome paire 
9, et quelquefois  les r6gions centrom6riques  des chromo- 
somes acrocentr iques  des groupes D et  G. C'est  d ' u n  
int6r~t cytog6n6tique,  puisque les r6gions chromoso- 
miques sont  celles dans lesquelles la fract ion satell i te 
D N A  I I I  a 6t6 d6couverte  par  des 6tudes d 'hybr id isa t ion  
in situ. 
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A Pressure  Device for Intracellular Injection 

An inject ion device has been developed in which hea t  is 
used to e levate  the  pressure in a mic rop ipe t te  so as to 
force its content  th rough the  t ip  and into the  impaled  
cell. This technique has the  advan tage  of pe rmi t t ing  the 
inject ion of both  ionic and non-ionic substances and the 
s imultaneous recording of the electrical ac t iv i ty  of the  
cell. Whereas  a single p ipe t te  suffices for both  inject ing 
and recording if the injected fluid is conducting,  a double 
microp ipe t te  can be prepared when non-ionic substances 
are to be injected.  

The heat ing  device (Figure 1) consists of a brass tube  
provided  wi th  a rod for f ixat ion to a micromanipula tor .  
The tube  accomodates  a hea t ing  f i lament  (C, Figure  1) 
supported by  a machine  screw t igh t ly  f i t t ing the upper  
ex t r emi ty  of the  tube. The  p repara t ive  steps for in ject ion 
are as follows1: a glass micropipe t te  (Corning 7740) 
par t ia l ly  filled wi th  the solution to be injected (G, Figure  
1) is a t tached  to one e x t r e m i t y  of a short  si lver pipe (F, 
Figure  1) while a piece of the  same glass tub ing  is used to 
connect  the  o ther  end of the  silver pipe to a drilled machi-  
ne screw. Solut ion for inject ion is then  added to the  pi- 
pe t te  so tha t  i t  comes into contac t  wi th  the  silver pipe 
and the  connect ing glass tube  is filled wi th  paraff in  oil 
(E, F igure  1) in order to insulate electr ical ly the  p ipe t te  
f rom the heat ing  device. The machine  screw bearing the 
mounted  p ipe t te  is then  t igh t ly  f i t ted  to the brass tube  
which was filled before wi th  an excess of alcohol (D, 
Figure  1). Dur ing the  assembly of the  pipet te ,  care must  
be taken  to avoid format ion  of air bubbles in any of the 
l iquids used to fill the  p ipe t te  and the  heat ing  device. 
The entire device is f ixed to the  micromanipula tor  and 
the silver pipe connected to a un i ty  gain e lec t rometer  

1 The moun t ing  of the different  e lements  of the micropipe t te  is 
carr ied out  w i th  a rapid  bounding  adhesive  (Cyanolit| This 
adhesive  ensures a leakproof  assembly  which can be dissolved in  
acetone and  allows the recuperat ion of the metal l ic  components  
(silver pipe, machine screw) for making new pipettes. 
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Fig. 1. Pressure device. A) wires connected to the DC current  source; 
B) 0-ring joint ;  C) hea t ing  f i lament  (Ni-Cr-Fe ~ 0.5 m m  5.7 Q/m) ;  
D) alcohol;  E) paraff in oil; F) s i lver  pipe;  G) p ipe t te ;  H) connect ion 
for recording. 



15.11. 1974 Specia[ia 1367 

Fig. 2. Transverse section through the retina of the honey bee 
drone in which a retinula cell was pressure-injected with Procion 
Yellow. The injected cell, deeply fluorescent, appears in white. 
Elsewhere, only a weak fluorescence of the rhabdomeres of other 
ommatidia can be detected. With serial sectioning, the dye was found 
to fill the whole length of the retinula cell. • 700. 
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Fig. 3. Responses of the retinula cell shown in Figure 2 to 8 msec 
flashes during injection. 5 min after impalement of the retinula 
cell, 4 heating pulses (1 watt,  2 w, 3.2 w, 4.8 w), each lasting 5 min, 
were given, a) shows the response 5 rain after the beginning of the 
2 w heating pulse; b) shows the response after 3 min at 3.2 w; 
c) shows the response at the end of the 3.2 w pulse. Lower trace: 
light stimulus. 

a m p l i f i e r .  W h e n  t h e  w i r e s  of  t h e  h e a t i n g  f i l a m e n t  (A, 
F i g u r e  1) a r e  c o n n e c t e d  to  a D C  c u r r e n t  sou rce ,  t h e  f i la-  
m e n t  h e a t s  t h e  a l c o h o l  w h i c h  e x p a n d s  a n d  d e v e l o p s  a 
p r e s s u r e  s u f f i c i e n t  to  fo rce  t h e  s o l u t i o n  for  i n j e c t i o n  
t h r o u g h  t h e  t i p  of  t h e  p i p e t t e .  

T h e  d e v i c e  h a s  b e e n  t e s t e d  b y  i n j e c t i n g  e i t h e r  d y e s  o r  
s a l t  s o l u t i o n s  i n t o  r e t i n u l a  cel ls  of  t h e  h o n e y  bee  d r o n e ,  
w h i l e  s i m u l t a n e o u s l y  r e c o r d i n g  t h e  m e m b r a n e  p o t e n t i a l  
a n d  t h e  r e s p o n s e s  to  l i g h t  of  t h e  cell.  D u r i n g  t h e  
i n j e c t i o n ,  t h e  d r o n e  r e t i n a  w a s  m a i n t a i n e d  in  a L u c i t e  
c h a m b e r ,  c o n t i n u o u s l y  p e r f u s e d  w i t h  a Tris-Ringer 
s o l u t i o n ,  a n d  s t i m u l a t e d  w i t h  l i g h t  f l a s h e s  2. F i g u r e  2 
s h o w s  t h e  r e s u l t  of  t h e  p r e s s u r e  i n j e c t i o n  of a 5 %  s o l u t i o n  
of  P r o c i o n  Y e l l o w  M 4 R  in  a cell  of  t h e  r e t i n a  w h i c h  w a s  
s u b s e q u e n t l y  p r o c e s s e d  a n d  o b s e r v e d  in  f l u o r e s c e n t  l i g h t  
a c c o r d i n g  t o  STRETTON a n d  KRAVITZ 3. T h e  r e s p o n s e s  t o  
l i g h t  f l a s h e s  of  t h i s  cell, r e c o r d e d  a t  d i f f e r e n t  i n t e r v a l s  
a f t e r  t h e  b e g i n n i n g  of  t h e  i n j e c t i o n ,  a r e  i l l u s t r a t e d  in  
F i g u r e  3. F i g u r e  4 s h o w s  a n  i n j e c t i o n  oi  2 M NaC1. T h e  
e f f ec t s  o b s e r v e d  o n  t h e  a m p l i t u d e  a n d  d u r a t i o n  of  t h e  
r e s p o n s e  we re  i d e n t i c a l  to  t h o s e  o b t a i n e d  b y  i o n t o p h o r e t i c  
N a +  i n j e c t i o n  4. T h e  i n j e c t i o n  of n o n - i o n i c  s u b s t a n c e s  c a n  
be  c a r r i e d  o u t  w i t h  a d o u b l e  m i c r o p i p e t t e .  O n e  b a r r e l  is  
f i l led  w i t h  t h e  s o l u t i o n  to  be  i n j e c t e d  a n d  f i x e d  t o  t h e  
h e a t i n g  d e v i c e  in  a s i m i l a r  w a y  as  for  t h e  s ing le  p i p e t t e .  
T h e  s e c o n d  ba r re l ,  s h o r t e r  a n d  n o t  c o n n e c t e d  t o  t h e  
h e a t i n g  dev ice ,  c o n t a i n s  3 M KC1 a n d  is u s e d  for  r e c o r d i n g  
t h e  e l e c t r i c a l  a c t i v i t y  of  t h e  i n j e c t e d  cell. 

Rdsumd. O n  d6c r i t  u n  d i s p o s i t i f  p e r m e t t a n t  1 ' i n j ec t i o n  
i n t r a c e l l u l a i r e  de  s u b s t a n c e s  i o n i q u e s  ou  n o n  i o n i q u e s  e t  
l ' e n r e g i s t r e m e n t  s i m u l t a n 6  de  l ' a c t i v i t 6  @lectr ique ce l lu-  
la i re .  Ce d i s p o s i t i f  e s t  c o m p o s 6  d ' u n  t u b e  de  c h a u f f a g e  
r e m p l i  d ' a l c o o l  a u q u e l  e s t  a d a p t 6  u n e  m i c r o p i p e t t e  de  
v e r r e  c o n t e n a n t  la  s o l u t i o n  ~ i n j e c t e r .  L o r s  d u  c h a u f f a g e ,  
la  p r e s s i o n  c a u s 6 e  p a r  la  d i l a t a t i o n  de  l ' a l coo l  f a i r  s o r t i r  la  
s o l u t i o n  p a r  la  p o i n t e  de  la  m i c r o p i p e t t e .  U n e  d o u b l e  
m i c r o p i p e t t e  e s t  u t i l i s6e  p o u r  l ' i n j e c t i o n  de  s u b s t a n c e s  
n o n  i o n i q u e s .  
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Fig. 4. Pressure injection of 2 M NaC1 in a retinnla cell of a drone 
retina st imulated with 10 msec light flashes at 10 see intervals. The 
heating pulse of 1 w lasted 20 see. Lower trace: light stimulus. 
Upper trace: responses of the retinula cell. a) control; b) 15 see after 
beginning of the heating current pulse; e) 15 see after the end of the 
heating current pulse; d) 145 see after the end of the heating 
current pulse. In order to test the injection process, negative current 
pulses are applied through the pipette via a bridge circuit, and pre- 
cede each response to light. Before injection (a) the bridge is balanced 
so as to cancel the deflection due to the pipette resistance. When 
injection takes place, the resistance of the pipette diminishes so 
that  the current pulse is no longer balanced (b). This change in 
resistance could be explained as follows: the concentrated solution 
in the tip of the pipette is diluted due to contact with the less 
concentrated salt solution of the ba th  and cell cytoplasm. When 
pressure is applied, an undiluted and thus more conducting solution 
is forced into the tip and decreases its resistance. 
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