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t h a t  exposure  to h igh  f requency radio energy has not  de- 
na tu red  the  prote ins  of the  contract i le  system. The pos- 
s ibi l i ty t h a t  this  m igh t  occur  due to resonant  absorpt ion 
of t he  d ry  prote ins  ~ led to  the  abandonmen t  of the use 
of mic rowaves  which were employed  in the  prel iminary 
phases of th is  s t u d y L  Most  rout ine  drying of tissue and 
p lasma prote ins  can  be  done in the  t empera tu re  range of 
efficient  hea t ing  for these  wave leng ths  a l though it  is some- 
wha t  h igh  to p r even t  comple te ly  the  format ion of histo- 
logical ar t i facts .  I f  the  same re la t ionship  exists between 
wave leng th  and t empe ra tu r e  of m a x i m u m  absorpt ion as 
exists in silica geD, then  the  use of an oscil lator generat-  
ing longer  wave leng ths  should be capable  of hea t ing  tis- 
sues a t  lower tempera tures .  E v e n  wi th  the  present  equip- 
men t  i t  has  been possible to  reduce the  t ime  required to 
reach comple te  dryness by  more than  one half, as indi- 
ca ted  by  a modif ica t ion  of the  t echn ique  described by  
PATTEN s. 
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formed by the wall  of the  tube.  Thi rd ly ,  the  lens effect  
also introduces an impor t an t  focussing error  in measure-  
ments  of the positions of part icles wi th in  the  cell 3. I t  is 
highly desirable to de termine  the ve loc i ty  of par t ic les  a t  
a series of accura te ly  known depths  from top  to b o t t o m  
of the celt in order  to obta in  a correct  e l iminat ion  of 
electro-osmotic flow (for theory  and examples  see 
ABRAMSON et al.t). 

A modified cylindrical  cell which overcomes these diffi- 
culties wi th  l i t t le loss of precision and which can  readi ly  
be constructed in any labora tory  is described below. 
Excep t  for a t iny  cemented  window, i t  is cons t ruc ted  
throughout  of sealed 'Hysi l '  or similar  resistance glass. 

Zusammen/assung 

Die dielektr ische He izung  mit te ls  30-cm-Funkwel len  
kann gebrauch t  werden,  u m  die Trocknung  yon biologi- 
schem Mater ia l  in gefrorenem Zus tand  zu beschleunigen.  
Diese Wel lenl~ngen heizen nu t  jenen Tell  des Materials,  
welcher  "Wasser enth~tlt, und erw~rmen oder  ver le tzen  das 
trockene Mater ia l  nicht.  
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Fig, 1,--Construction of electrophoresis cell 
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P R O  I , A B O R A T O R I O  

A Convenient Cell for the Determination of the 
Electrophoretic Velocity of Microscopic Particles 

Two forms of cell  h a v e  been  c o m m o n l y  used for deter-  
min ing  the  e lec t rophore t ic  ve loc i ty  of suspended part icles 
by  t h e  microscopic method .  The  all-glass ]lat cell of 
ABRAMSON ~ is excel lent  b u t  is v e r y  difficult ,  and there-  
fore expensive,  to  cons t ruc t  and is fragile. (Cemented f lat  
cells a re  unsa t i s fac tory  because of the  considerable dan-  
ger of contamina t ion . )  The  cyl indrical  all-glass cell of 
MATTSON = is easier to  cons t ruc t  bu t  has cer ta in  disadvan-  
tages. Firs t ly ,  an opt ica l ly  clear  'window'  mus t  be ground 
and polished on the  upper  side of the  cell and,  unless the 
gr inding is carr ied a lmost  to  the  inner  bore and the polish- 
ing is of good s tandard ,  i t  is impossible  to get  particles 
near  the  b o t t o m  of the  cell in c lear  focus. Secondly, the 
opt ica l  resolut ion for ve ry  small  part icles is necessarily 
poor because of the  presence of the  plane-cyl indr ical  lens 
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A 5-cm length of precision-bore (e.g. 1 mm) capi l lary 
tube is first joined to wider tubing, as in Figure l a ,  and 
tile length of capil lary l determined.  The capil lary is then 
bent  a t  the middle into an are of radius about  2.5 cm un- 
til the  two ends make an angle of about  120°C {Fig, 1 b). 
Grea t  care is taken to avoid constr ict ing the bore, and to 
this end a close-fi t t ing soft copper  wire can be inserted 
before bending and be pulled out  afterwards.  

Next ,  the corner  of the bend is ground away along tile 
plane xx by  pressing it against  a rota t ing glass plate car- 
rying coarse ca rborundum powder moistened with water. 
When  the glass has been ground almost  down to tile inner 
wall, the  ca rborundum is changed to a fine grade and the 
grinding carried on cautiously,  wi th  f requent  insPections, 
unti l  a ve ry  small hole is pierced into the  inner bore, when 
the grinding is stopped. The hole should be no larger than  
will fill the  field of view of the microscope to be used (e.g~ 
4-mm object ive,  wi th  20 × eyepiece). On to this hole a 
small  piece of th in  microscope cover-glass is s e a l e d - f o r  
example,  wi th  Canada ba lsam-- to  form a window. This  
allows part icles to be seen a t  any depth with perfect  de- 
finit ion and no focussing error. 

The cell is completed by bending the side tubes and 
f i t t ing cylindrical  plat inized p la t inum foil electrodes,  
small stopcocks and ar rangements  for filling and empty -  
ing as shown in Figure 1 c. Two glass rods (not shown) are 
also sealed across ei ther  side of the bend to s t rengthen  it. 
I t  is convenient  to connect  the electrodes to plat inized 
bands deposited on the outsides of the tubes and to solder 
l ight connect ing leads to these bands.  

a A. M. BUSWELL and T, 11. LARSON, J. phys. Ch('n]. 40, 8.'13 
(1936). - D. C. HENRY, J. chem. Soc. 1938, 997. 
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The cell is m o u n t e d  on a special  ad jus t ab l e  s t a n d  on 
the  microscope  s tage  so t h a t  t he  w indow can be  loca ted  
exac t ly  in the  field of view. The  whole  cell can  be c leaned 
by  shor t  t r e a t m e n t s  w i th  chromic  acid, since a t t a c k  on 
the  ba l sam is s l ight  a n d  i t  is easy to  replace  the  w indow 
f rom t ime  to  t ime.  There  is ve ry  l i t t le con t ac t  be tween  
t h e  ba l sam and  the  solut ion in the  cell and  hence  the  
dange r  of c o n t a m i n a t i o n  is minimized .  Suspensions  can 
be in t roduced  in to  the  cell w i t h o u t  r emov ing  i t  f rom the  
microscope.  
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Fig. ~.--Mobility for different fieldstrengths in KNOsl0-4 N 

In  use, a b o u t  25 vol ts  f rom a d r y - b a t t e r y  gives a sui t-  
able r a t e  of e leetrophoresis .  The  po ten t i a l  g rad ien t  is cal- 
cu la ted  f rom the  appl ied vol tage  and  leng th  of the  capil-  
la ry  w i th  a smal l  correc t ion  for the  po ten t i a l  d rop  along 
the  wider  pa r t s  of the  tube.  (Al ternat ively ,  ABRAMSON'S 
m e t h o d  of d e t e r m i n i n g  the  g rad ien t  can  be used1.) The 
p l a t i n u m  elect rodes  are sui table  for work  w i t h  di lu te  solu- 
t ions  up  to  a b o u t  2 X 10 -9 N ;  for more  c o n c e n t r a t e d  
solut ions  t he  usual  non-gass ing  e lect rode sys t ems  m u s t  
be employed .  

In  car ry ing  out  a de t e rmina t ion ,  the  top  and  b o t t o m  
of t he  cell are f i rs t  loca ted  in the  microscope  and  the i r  
read ings  on the  microscope ' s  f i n e - a d j u s t m e n t  m i c r o m e t e r  
no ted .  The  veloci t ies  of mig ra t ion  of par t ic les  a t  d i f fe ren t  
d e p t h s  are t h e n  de te rmined ,  t ak ing  a m e a n  of r epea t ed  
t imings  back  and  for th  on reversa l  of t he  field. A g raph  
of mobi l i t ies  as a func t ion  of d e p t h  is p lo t t ed  and  the  mo-  
bili t ies a t  the  ' s t a t i o n a r y  levels '  (0.147 and  0.853 of t he  
d i a m e t e r  f rom the  sides) r ead  off (Fig. 2). The  two values  
m a y  differ  by  several  pe r  cen t  because  of the  cu rva tu re  

I 

of the  tube,  b u t  the i r  m e a n  will be suf f ic ient ly  close to the 
correc t  va lue  for a s t r a igh t  tube .  

In  all e lec t rophore t ic  work  wi th  ve ry  di lu te  solut ions it 
is advisable  to r epea t  each  series of d e t e r mi n a t i o n s  with 
a fresh por t ion  of suspens ion  to  check aga ins t  the  possi- 
b i l i ty  of con tamina t ion .  Resul t s  reproduc ib le  to  about  
-4- 2% can be readi ly  ob ta ined  wi th  th is  appa ra tus .  

Our thanks are due to the Schweizerisehe Nationalfonds for a 
grant to one of us (J. H. S.). 
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Chemistry Department, Imperial College, London, July 
28, 1958. 

Zusammen[assung 

Es wird  eine modif iz ier te  Glaselekt rophoresezel le  yon 
zy l indr i schem Que r schn i t t  beschr ieben ,  die in j e d e m  La- 
bo ra to r ium leicht  herges te l l t  werden  kann.  Der  Vorte i l  der 
Modif ikat ion h ins ich t l ich  der  Fokuss ie rung  und  der  Be- 
wegl ichkei t  wird  besprochen .  

PRO E X P E R I M E N T I S  

Culture i n  v i t r o  

d'un tissu nymphal de 16pidopt~re 

Les processus de pathog6n~se ou de m6tabol isme,  sont  
de plus en plus 6tudi6s sur  cul tures  de cellules in vitro. De 
telles recherches  son t  envisag6es depuis  peu sur  les in- 
sectes en raison de 1 'augmenta t ion  c o n s t a n t e  du nombre  
de leurs affect ions  pa tho log iques  connues .  

Les t en t a t i ve s  de cul ture  de t issus d ' inver t6br6s  sont  
peu nombreuses  e t  un d6ve loppemen t  cellulaire n ' a  6t6 
que r a r e m e n t  observ6 L Chez les insectes,  l ' 6migra t ion  et  
la mul t ip l ica t ion  de f ibroblas tes  on t  6t6 not6es ~ pa r t i r  
de gonades  femelles de larves.  

Nous avons  essay6 de r6aliser la cul ture  de t issus prove-  
n a n t  de n y m p h e s  de 16pidopt~res. Ce s t ade  de la m6ta-  
morphose  repr6sente  en effet,  un  6 ta t  phys io logique  par-  
t iculier  (lyse t issulaire accompagn6e  de phagocy tose  et  
fo rma t ion  des organes  de l ' imago,  n o t a m m e n t  de ceux 
de la reproduct ion) .  

Les cul tures  r6alis6es ~ pa r t i r  de chrysa l ides  du L6pi- 
dopt~re  Bombyx mort L., on t  6t6 fai tes  ell gou t t e s  pen-  
dantes ,  en mic ro - tubes  p la ts  e t  en f lacons A surface plane 
p e r m e t t a n t  l ' obse rva t ion  p e n d a n t  la cu l ture  ~. 

Le milieu trbs simplifi6 c o m p r e n d  pour  100 g d ' eau  bi- 
distill6e : 

NaH~PO 4 . . . . . . . . . . .  100 mg 
MgClz6HzO . . ' . . . . . . . .  300 mg 
MgSO47H20 . . . . . . . . . .  350 mg 
KC1 . . . . . . . . . . . . . .  300 mg 
CaC12 . . . . . . . . . . . . .  100 mg 
NaHCO s . . . . . . . . . . . .  jusqa '~ pH 6,5-6,7 
Glucose . . . . . . . . . . . .  100 mg 
Hydrolysat  de lactalbumine . . . 500 mg 
P6nicilline . . . . . . . . . . .  20 000 UI 
Streptomycine . . . . . . . . .  5 mg 

Cet te  solut ion es t  compl6t6e de 10% d ' h 6 m o l y m p h e  de 
larves ou de n y m p h e s  de B. mort. Les chrysa l ides  sont  
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