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Figs. 1-5. Nucleolar staining 
through formaldehyde-Sehiff's re- 
agent. 1 and 2. Nucleoli in A. cepa 
roottip cells. 3. Mouse ascites 
tumour cells. 4 and 5. MAT cells 
treated with DNase and pronase 
respectively. 1, 3 and 5,• 
2 and 4, • 1,500. 

in con t ro l  p r e p a r a t i o n s  f rom asci tes  ceils in  F igure  3. 
W'hen t he  TCA e x t r a c t i o n  was omi t t ed ,  t he  cells revea led  
overa l l  s t a in ing  and  pro longed  TCA e x t r a c t i o n  resu l ted  in 
comple te  loss of s t a inab i l i ty .  P r e p a r a t i o n s  unde rgo ing  
t r e a t m e n t s  1 and  2 e x h i b i t e d  f a in t  nuc leo la r  a n d  cyto-  
p la smic  s ta in ing,  b u t  no s t a in  was o b t a i n e d  where  R N a s e  
t r e a t m e n t  was followed b y  perchlor ic  acid ex t rac t ion .  

P r e p a r a t i o n s  f rom 4 an d  5 exh ib i t ed  on ly  s l ight  decrease  
in s t a i n a b i l i t y  (Figures 4 a n d  5). The  resu l t s  i nd i ca t e  
c lear ly  t h a t  t h e  s ta in  is specific for RNA.  The  s h o r t  TCA 
e x t r a c t i o n  before  s t a in ing  is p e r h a p s  needed  to  e x t r a c t  
t h e  n o n - b o u n d  R N A  an d  to o b t a i n  a specific nuc leo la r  
s tain.  T h e  free amino  groups  of t h e  pa ra rosan i l i ne  mole-  
cules p e r h a p s  r eac t  w i t h  t h e  nuc leo la r  mate r ia l .  
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Summary. Three  m e t h o d s  are eva lua t ed  for ho ld ing  capsules  of p l a s t i c - embedded  t issue for r o t a r y  mic ro tomy.  Use of a 
V-block  is r ap id  b u t  de forms  t he  capsule.  Glu ing  t he  capsule  to  a s u p p o r t i n g  b lock  is useful  for r e o r i e n t a t i o n  of t h e  
capsule  b u t  o therwise  t ime  consuming .  A m e t a l  a d a p t e r  is easy to  use, does n o t  de form t h e  t issue, an d  is t h e  prefer red  
m e t h o d  for r o u t i n e  mic ro tomy .  

Severa l  l abora to r ies  use p las t ic  to  e m b e d  biological  
spec imens  wh ich  m a y  be sec t ioned  us ing  a r o t a r y  micro-  
t o m e  2-~2. To p roduce  qua l i t y  sect ions,  e m b e d d e d  t i ssue  
m u s t  be  he ld  securely  in t he  m i c r o t o m e  ob jec t  c lamp.  
Th i s  is especial ly  t r ue  w h e n  sect ions  of 0.5 to  5.0 a m  of 
p l a s t i c - embedded  t issue are cut .  Since p l a s t i c - embed d ed  
t issues are usua l ly  cas t  in  molds  of ge la t in  or po lye thy l en e  

capsules,  t h e  p r o b l e m  arises of h o w  to ho ld  t h e  smal l  
cy l inders  of p l a s t i c - emb ed d ed  t i ssue  in the  ob jec t  c l amp 
of a r o t a r y  m i c r o t o m e  wh ich  was des igned to ho ld  r ec t an -  
gular  blocks.  

R a t  l iver  was f ixed in g h t a r a l d e h y d e ,  e m b e d d e d  in 
glycol m e t h a c r y l a t e  an d  cas t  in size 00 ge la t in  capsules  G. 
3 m e t h o d s  for ho ld ing  t h e  p las t ic  cy l inders  in  a n  Amer i -  
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Relative quality of methods used to hold cylinders of plastic=em- 
bedded tissue during microtomy on a rotary microtome 

Criteria lVfethods evaluated 

V-Block Cement on carrier Metal adapter 

Lack of tissue 
distortion + + + + + + + 
Ease of use + + + + + + +  
Speed of use + + + + + + + 
Uniformity of section 
thickness / + + + + + + 

can Opt ica l -Spencer  820 ro t a ry  mic ro tome were eva lua ted  
for ease of use and qua l i ty  of sect ions produced.  2 am 
sect ions  were cut  wi th  steel knives  (Table). 

The s imples t  m e t h o d  for holding the  cyl inders  for 
sec t ioning was to use the  V-block assembly  included wi th  
the  mie ro tome  as p a r t  of the  objec t  c lamp assembly.  
The cyl inders  were placed in the  V-groove and  were 
c lamped  securely.  Occasionally the  3-point  c lamp caused 
cyl inders  of the  more  br i t t l e  plast ic  to fracture.  On the  
o the r  hand,  wi th  cyl inders  of softer  plastic,  t i gh t  c lamp-  
ing d i s to r ted  the  cyl inders  causing undes i rable  a r t i fac t  in 
the  tissue. The mos t  c o m m o n  compla in t  was t h a t  wi th  
t ime  the  cyl inders  tep, ded to loosen in the  V-block assem- 
b ly  resul t ing in the  sect ions of non-un i fo rm thickness .  

The second m e t h o d  was to cut  the  cyl inder  5 m m  below 
the  t issue and cem en t  th is  piece of plast ic  to a plast ic  or 
me ta l  objec t  carr ier  of sui table  size to fi t  the  micro tome.  
This m e t h o d  is the  choice of several  laborator ies  ~, s, ~-~5. 
This m e t h o d  was t ime  consuming  b u t  was o therwise  
sa t isfactory.  

The th i rd  m e t h o d  was to use a meta l  adap te r  originally 
descr ibed by  B~CKEL and HABOWSKu a. For  size 00 

capsules an 8 m m  d iamete r  hole was bored t h ro u g h  the  
center  of a 16 m m  cube of brass.  The cube w a s  t h e n  cut  
longi tudinal ly  t h rough  the  bored hole. The 2 halves  of 
the  ad ap t e r  f i t ted  snugly a round  the  capsules and pro-  
v ided parallel  surfaces for the  mic ro tome  objec t  clamp. 
For  capsules of d i f ferent  sizes, the  d iamete r  of the  hole 
bored in the  brass cube m u s t  be su i tably  matched .  

The use of the  meta l  ad ap t e r  is prefer red  over  the  V- 
block assembly  because it allows the  ob jec t  c lamp of the  
mic ro tome  to be t igh tened  beyond  the  po in t  where  
plast ic  cyl inders  would f rac ture  or become d is to r ted  if 
held in the  V-block. In  addi t ion,  using the  ad ap t e r  is 
fas ter  t h a n  cu t t ing  and cemen t ing  a por t ion  of the  plast ic  
cyl inder  on an objec t  carrier. Plas t ic  cyl inders  can be 
changed  in the  adap te r  in less t h a n  1 min. The cu t t ing  
and  cemen t ing  procedure  takes  t e n  minu tes  or longer per  
cyl inder  and  is used in our l abora to ry  only  when  we wish 
to reor ient  the  t issue for sectioning. 
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Summary. A m e t h o d  is descr ibed for the  comple te  dissociat ion of mouse hair  follicles into a suspension of single cells 
sui table  for cell culture.  Dermal  t issue conta in ing  hair  follicles is digested sequent ia l ly  wi th  t ryps in  and chondroi t inase  
ABC under  mild condit ions.  

Cell cul ture  t echn iques  are widely  used to s t u d y  the  
behav iour  and  proper t ies  of cells f rom a va r i e ty  of 
embryonic  and  adul t  t issues. To ob t a in  a suspension of 
cells sui table  for culture,  the  t issue is general ly  chopped  
f inely and s t i r red for some t ime  in di lute p ro teo ly t ic  
enzyme  solutions,  o t ten  in the  presence  of che la t ing  
agents.  A l though  t ryps in  is the  enzyme mos t  of ten  used, 
m a n y  o thers  have  been employed  to  help dissociat ion in 
more  diff icult  cases - pa r t i cu la ry  for adu l t  t issues. 
S u p p l e m e n t a r y  enzymes  used have  included collagenase, 
elastase,  papain,  hyaluronidase ,  panc rea t in  and pronase.  

In  developing a m e t h o d  for s tudy ing  the  behav iour  of 
hai r  follicle cells in a cul ture  sys tem,  some success in 
ob ta in ing  single cell suspensions  f rom young  mouse skin 
has been achieved 1, 2. In  this  method ,  the  de rmal  layer  
con'caining lower follicle bulbs  was dissected f rom the  
skin and incuba ted  wi th  s t i r r ing in the  presence  of 
t ryps in  solut ion conta in ing  E G T A  (EGTA = e thy lene  
glycol bis(fl-aminoethyl e t h e r ) - N - N ' - t e t r a  acet ic  acid 
(Calbiochem)). Al though  viable  kera t in  p roduc ing  cells 

were ob ta ined  2, it  was ap p a ren t  by  microscopic examina-  
t ion of the  residual  t issue t h a t  the  inner,  germinal  regions 
of the  follicle bulbs  were still  largely intact .  F u r t h e r  
digest ion of undissoc ia ted  bulbs  wi th  solut ions of t he  
above men t ioned  enzymes  failed to free more  cells into 
the  solution.  W h e n  a t t e m p t s  were made  to dissect  these  
bulbs  w i th  needles,  the  cells r emained  f ixed to  s t icky  
s t rands  of mater ia l  con ta ined  wi th in  the  inner  pa r t s  of 
the  bulb. 

Much of this  s t icky  mater ia l  is p r o b a b l y  acid muco-  
polysacehar ide ,  as hai r  follicles are known to conta in  
large a m o u n t s  of the  subs tance  a, and  i t  would no t  be 
degraded  by  any  of the  enzymes  so far used. This paper  
describes a new techn ique  which enables  comple te  dis- 
sociat ion of hai r  bulbs  into single cells. 
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