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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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A New Technique for Dissociation of Hair Follicles into Single Cells 

R. FRATZR 

Division o/ Protein Chemistry, CSfRO,  343 Royal Parade, Parhville (Victoria 3052, Australia), 11 December 7975, 

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. 

1 R. FRATER, J .  invest .  Derm.  64, 235 (1975). 
2 R. FRATER, in p r epa ra t i on .  
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Number of cells released from skin by enzymic digestion 

Experiment Cells released Non-viable cells Viable cells 
per 10 mg tissue per 10 mg tissue (%) 
(total) 

Trypsin -t- EGTA 
+ chondroitinase 140,000 43,500 69 

Try-pain + EGTA 
(control) 31,000 16,700 45 

Materials and methods. Albino mice (5-6 days old) were 
killed by  decapi ta t ion  and a small  piece of skin removed  
from the  mid-dorsal  area. Pieces of dermis COlltaining 
the lower hair  follicle bulbs (approx. 0.5 • 0.5 x 1 ram) 
were dissected from the  under  side of the  skin, blot ted,  
weighed, and transferred to 1 ml  al iquots  of t rypsin  
solution conta ining 0.3% trypsin  (Difco I :250) and 
0.05% E G T A  in sterile Hanks '  solution (calcium- and 
magnesium-free).  Incuba t ion  was carried out  for 10 rain 
at  37 ~ in sealed tubes  wi th  gentle shaking every  2 min. 
Pieces of this t issue were then  incubated  for a fur ther  
10 min  in 1 ml  of the t ryps in  solution (control) or, af ter  
washing in Hanks '  solution, t ransferred to 1 ml of Hanks '  
containing 5 units of chondroi t inase ABC (Sigma) and 
incubated  for 10 rain a t  37 ~ wi th  gentle shaking. Af ter  
this, t h e  contents  of each tube  were sucked up and down 

for 30 sec wi th  a Pas teur  pipet te ,  and the  resul t ing cell 
suspensions di luted wi th  an equal  vo lume  of 0.1% 
nigrosine in Hanks '  solution. This dye stains the  cyto-  
plasm of damaged ceils, bu t  is no t  taken  up by  viable 
cells ~. Af te r  thorough mixing,  a drop of each suspension 
was placed in the  chamber  of a haemocy tome te r  and the  
cells (viable and non-viable) counted.  

Results and discussion. The results (see Table) show 
t h a t  near ly  5 t imes as m a n y  cells were released by  
t rypsin  plus chondroi t inase as compared  to t ryps in  alone, 
and also tha t  the  percentage  of viable cells was much  
higher  in the  first  case (69% as compared  to 45%). 
Microscopic examina t ion  of the  residual t issue when the  
new method  was used showed only long s t rands of col- 
lagen and par ts  of lower hair  shafts - no in tac t  follicle 
bulbs were seen. In  contrast ,  the  control  digest  conta ined 
in the  residual t issue a great  number  of recognizable fol- 
licle bulbs. Some fresh pieces of dermis were also in- 
cubated  wi th  chondroi t inase  alone (5 uni ts  per  ml  of 
Hanks '  solution) and, af ter  30 rain a t  37~ i t  was ap- 
pa ren t  t h a t  some dissociation of follicle bulbs had oc- 
curred, bu t  not  to the  degree found using t ryps in  plus 
chondroit inase.  The  use of the  2 enzymes sequent ia l ly  
thus  offers a means of obta in ing single v iable  cells f rom 
hair  follicles representa t ive  of the  whole hair  bulb. 
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Cell Res. 15, 112 (1958). 

C O N G R E S S U S  

France  
29th I n t e r n a t i o n a l  M e e t i n g  on Elec tr i ca l  
P h e n o m e n a  at M e m b r a n e  Level  

in Saclay, 12-15 October 1976 

The main topics are: 1. Bioenerget ical  s tudy  of coupling 
mechanisms.  2. Elect r ica l  phenomena  at  exi table  mem- 
brane level. The  scientific p rogram and regis t ra t ion in- 
format ion  will be avai lable  by :  Dr. C. Troyanowsky,  
General  Secretary,  Soci6t4 de Chimie physique,  10, rue 
Vauquelin,  F-75231 Paris Cedex 05, France.  

Federa l  Republ i c  of G e r m a n y  

Firs t  I n t e r n a t i o n a l  C o n g r e s s  for  R e s e a r c h  on 
Medic ina l  P l a n t s  

in Mi~nchen, 6-10 September 1976 

Organized under  the  auspices of Gesellschaft  ffir Arz- 
neipflanzenforschung,  the  Phy tochemica l  Society of 
England  and the  In te rna t iona l  Associat ion for P lan t  
Tissue Culture the  Congress will  be devo ted  to the  fol- 
lowing topics:  A) New na tura l  products  and p lan t  drugs 
wi th  pharmacological  or therapeut ica l  ac t iv i ty .  13) P lan t  
t i ssue  cul ture  and its bio-technological  application.  
Fu r the r  informat ion  for section A: Dr. P. Wolff  or Prof. 
H.  Wagner ,  In s t i t u t  fiir Pharmazeut i sche  Arzneimi t te l -  
lehre, Karlstrasse 29, D-8000 Miinchen 2, Federa l  Repub-  
lic of Germany.  For  Section t3: Prof.  E. Reinhard,  Phar-  
mazeut isches Ins t i tu t ,  Auf  der Morgenstel le 8, D - 7 4  Tii- 
bingen, Federa l  Republ ic  of Germany.  

Canada  
Th ird  I n t e r n a t i o n a l  S y m p o s i u m  on  
P h a r m a c o l o g y  of T h e r m o r e g u l a t i o n  

in Ban//, 14-17 September 1976 

The Sympos ium will be held at  the  Banff  Centre and 
fur ther  details about  regis t ra t ion m a y  be obta ined by  
the organizers:  Prof. K. E. Cooper, Divis ion of Medical  
Physiology,  Facu l ty  of Medicine, The  Unive r s i ty  of 
Calgary, Calgary, Alberta,  Canada T2N 1N4; or by  
Prof. P. Lomax,  D e p a r t m e n t  of Pharmacology,  UCLA 
School of Medicine, Los Angeles, California 90024, U S A ;  
or by  Prof. E.  Sch6nbaum, Peelkensweg 4, 4274 Venhors t  
N. Br., The Netherlands.  

C O R R I G E N D U M  

MARIANNE E. SCHWAGER-HOBNER and M. C. GN~-DINGER : 
Synthesis o/ Sul/ated Glycosaminoglyeans by Three Cell 
Types o i the Rabbit Cornea in Culture, Exper ien t i a  32, 
15 (1976). On page 16 in the  first pa ragraph  2 lines have  
been omit ted.  The two first  sentences should read a s  
follows : 

After 21 days of incubation, 50 ~Ci NalasSO4 (NEN, 
specific activity 859 mCi/m/I/i were added to the medium 
of each culture for 4 days. At the end of the exposure to 
the precursor, the medium was withdrawn and the cells 
homogenized. 


