
METHODS FOR ISOLATION OF ODONTOBLASTS 
AND DETERMINATlON OF INTRACELLULAR 
POTASSIUM* 

I n  most :ire:is of modern histology cheiiiicnl inforiiiation of :t 

purticu1:ir group of cells under different conditions is desired in 
order to understand their functions. This is p:trticuI;irly true of 
cells in the dental pulp since cells in this region play :in iliiportant 
role in the vitality of the whole tooth. Due to difficulties to re:ich 
cells in the dental pulp under living conditions, very little is 
ltnown of their reactions to circu1:itory ch:inges or :ilter:itions in 
the general metabolisni. The technique developed by Enystriim LS? 
iihmnn ( 1960 1 has offered ;I possibility of :in easy  :ippro:-~ch to 
the pulpal tissues with :I ininiinuiii of trauma. 

On freshly extracted hullinn teeth :I groove is cut longitudin:illy 
round the tooth with a di:iiiiond saw using :I modified Krebs- 
Ringer solution (see below) :is cooling fluid. Then the tooth is 
split in two halves with a vice provided with two wedges iiinde of 
stainless steel. The pulp is easily reinoved with :I sinall forceps. 
Most of the odontoblusts reinnin on the surface of the pulp, : i n t i  

generally :I minor portion of the odontoblasts are found at  thc 
end of the dentinal tubules on the ininer:ilizetl parts. Under ;I 

dissecting microscope groups of odontob1:ists can be isolnted by 
hand with the aid of needles iiiade of stainless steel and :in "iris" 
knife, Fig. 2. A s  can he seen froin  Figs. 1 :ind 2 the Toiiies fibers 
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Fig. 1. Edge of an isolated dental pulp with odontoblastic processes seen 
under a phasc contrast microscopc (Orig. mag. X 512) .  

or parts of them quite often stay on the odontoblasts. I t  is possible 
to isolate groups of odontoblasts with approxiniately the same 
voluiiie for quantitative eleriientary analysis. This might slightly 
increase the statistical variation in  the results, but if the popula- 
tion is big enough significant differences are registered with great 
accuracy. For comparison of sampling problems the reader is re- 
ferred to  Hamberger (1963),  who measured the respiratory ac- 
tivity of siiiall groups of glial cells froiii the brain and to Hnm- 
berger d? Rockert (1964) who made potassium determinations on 
glial cells. A trained person can dissect groups of cells having the 
same volumes with great accuracy within 15 minutes after the 
tooth extraction, particul:irly if a plastic sphere of known voluiiie 
is constantly used during the dissection under the niicroscope. 

As incubating iiiediuiii is used a modified Krebs-Ringer solu- 
tion of the following composition: NaBr 124 mM, KNO3 5 mM, 
KHzPOd 1.24 niM, MgSOa 1.3 mM, NaHCOa 26 mM, C:i lactate 2.8 
iiiM and glucose 10 mM. The solution is given this particular coiii- 
position in  order to cause a iiiininiuin of background x-ray fluor- 



Fig. 2 .  Group of isolated odontohlasts with some of their proccsscs sceii 
under the phase coiitr;ist microscope (Orig. mag. i( 5 1 2 ) .  

escence in the w:tvelength region 1.7-3.8 A, which is tlic w:ive- 
length region within which the inetliotl is operating for these 
:I n :I 1 y se s . 

Generally, lealtage of substances froin the cytoplnsm when pro- 
cesses are cut off is not great provided the cell nieinbrane is not 
ruptured over :in extensive :wen. For eiizyiiies this has been de- 
iiionstrnted hy tlydc'n (1959) on isolated iierve cells where :ill the 
dendrites and the iieurite were cut o f f .  The enzymatic activity 
reniained unchanged for more thnn one hour. For potassiuin 
there is :in initial rapid loss from nerve cells after isolation but  
K+ levels itre rapidly restored when the isolated cells :ire in- 
cubated at  3 7 "  C in physio1ogic:il saline (Curmi ins  & Mi.llwrtin, 
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1961). I t  should be noted, however, that  I< t levels in nerve cells 
gradu:tlly decrease during :in hour's incubation at 3 7  O C and :it 
20" C. The filial cells on the other hand show :I corresponding 
increase but only :it 3 7 "  C (Hamberger  c t  Rbckert, 1964).  Hec:iuse 
of these findings the dissections of odontohlnsts were carried out 
hoth at 20" C and :it 37" C. 

The inference that otlontohlnsts 1)eh:ive siniil:irly to nerve cells 
on isolation froni surrounding tissue is supported by electron 
iiiicrogrnphs, Schroff e t  r t l .  ( 1  954, 19561, showing that Toiiies 
fibers are 1iiorphologic:illy distinct froin the cytoplasni of the 
odontohhsts theniselves and suggest that  the dainage of the 
odontoblast by isohtion is of the smie  minute order :is that  of 
the nerve cell. Resides that, the potassiuni content of a sin:iIl 
group of odontoblasts is approxiniately of  the sanie order a s  that  
of a group of gli:il cells or one nerve cell analysed with the s:iiiie 
niethod. 

The intracellulnr potassium is deteriiiined by tiiems o f  x-ray 
fluorescence micro-analysis according to the method described 
by Long c t  Riickert (1063 ) .  The specinien is placed on a niylar 
foil on top of two electron microscope niolybdenuiii apertures 
with 100 p and 200 ,u diaineters, respectively. These :ire placed on 
:I Cosslett-Nixon x-ray inicroscope run  at 20 K V  and 50 u A  pro- 
ducing :I high energy prininry x-ray beani from a foc:il spot o f  
ahout 0.5 ,u. When hitting the specinien, secondary x-rays (x-ray 
fluorescence) are  radiated spherically and :I sector is picked up 
in :I proportionnl counter ( run  :it 1700 \'I. The counter is con- 
nected to ;I pulse height analyser (256 c1i:innels). This system can 
discriininate different wavelengths, thus showing on :in oscillo- 
scope :I curve with different peaks for each eleiiient present in 
the specinien. The height of each peak is determined by the 
aniount present. The characteristic curves are also registered by 
: in electricd typewriter and an  x-y recorder. By using standards 
with known amounts o f  potassiuin, quantitative nieasurenients 
can he made. The method allows nn:ilyses of po1:issiuni in amounts 
down to 10-11 g. For further details the reader is referred to Long 
~t Rdckert (1963). 
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A method is described by which siiiall groups of odontoblasts 
can be isolated 1ii:inually under a dissection microscope. Deter- 
mination of intracellular potassiuiii was performed with x-ray 
fluorescence micro-analysis. 

II 6;s c' &I 6; 

METHODE POUR L'ISOLATION DES ODONTOBLASTES ET RECHERCHE 
DU POTASSIUM INTRA-CELLULAIRE 

L'auteur d@crit une iiidthode periiiettant d'isoler iiianuelleiiient 
de petits groupes d'odontoblastes sous un microscope de dissec- 
tion. La recherche du potassium intra-cellulaire fut  faite par 
micro-analyse par  fluorescence a u x  rayons X. 

ZYSAMMENI'ASSI'NG 

EINE METHODE ZUR VEREINSAMTJNG VON ODONTOBLASTEN UND 
KALIUMBESTIMMUNG DERSELBEN 

Eine Methode wird beschrieben, wodurch kleine Gruppen von 
Odontoblasten nianuell unter eineni Sezierunffsiiiikrosltop isoliert 
werden konnen. Die Bestimmung von intrazellulareiii Knliuiii 
wird durch Rontgenfluoreszenziiiikro~~n~ilyse ausgefiihrt. 
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