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P R O  L A B O R A T O R I O  

Ein Mikro-Homogenisator  

Neuere  q u a n t i t a t i v e  M e t h o d e n  der  Cytochemie ,  His to -  
chemie  oder  B iochemie  e r fo rde rn  m i t u n t e r  eine m6g l i chs t  
ver lus t f re ie  Ze rk l e ine rung  e inze lner  Zel len oder  k le iner  
Gewebemengen .  D a  H o m o g e n i s a t o r e n  h e r k 6 m m l i c h e r  
B a u a r t  diese F o r d e r u n g  im Mlgemeinen  n i c h t  h i n r e i c h e n d  
erfiillen, wi rd  im fo lgenden  ein Ger~Lt beschr ieben ,  welches 
eine ve r lus t f re ie  Hom ogen i s i e r ung  a u c h  weniger  Zel len 
e r l aub t .  Der  M i k r o - H o m o g e n i s a t o r  b e s t e h t  aus  e iner  
e i n m a l  ve rd r i l l t en  D r a h t s c h l a u f e  m i t  e iner  m6gl i chs t  fei- 
n e n  Spitze,  die in  eine, das  zu homogen i s i e r ende  Mate r i a l  
e n t h a l t e n d e  Kap i l l a re  e ingef i ih r t  u n d  do r t  m i t  e inem 
regu l i e rba ren  Motor  zur  R o t a t i o n  g e b r a c h t  wird. Die Ver-  
b i n d u n g  zwischen Motor  (Zahnbohre r )  u n d  Schlaufe  wird  
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Fig. 1. Schematische Gesamtansieht des Mikro-Homogenisators. 
A = Handsttick eines Zahnbohrers; B = Kleine Friise; C = Poly- 
~ithylenschlauch; D = Poly~tthylensehlaueh; E = Drahtschlaufe; 

F = Kapillare mit Material. 
Fig. 2. VergrSsserter Ausschnitt aus Figur 1 zeigt die Spitze der 
Drahtschlaufe und die VerdriUungsstelle. Die Spitze dient lediglich 
der leichteren Einftihrung des Ger~tes in die Kapillare; das Homo- 
genisieren erfolgt mit dem bauchigen Tell der Schleife oberhalb der 

Verdrillungsstelle. 

d u r c h  zwei i n e i n a n d e r  passende  Po ly~ thy l ensch l~uc he  
he rges t e l l t ;  der  e ine is t  als H a l t e r u n g  fes t  auf  eine kleine 
Frgse  im H a n d s t t i c k  geschoben,  in  den  a n d e r e n  is t  die 
D r a h t s c h l a u f e  eingelassen.  Das  Homogen i s i e r en  wird 
u n t e r  e iner  s t a r k e n  Lupe  oder  e inem PrApar i e rmikroskop  
v o r g e n o m m e n ,  wobei  das  H a n d s t i i c k  m i t  d e m  Homo-  
gen i sa to r  zweckm~tssigerweise a n  e inem fes ten  S t a t i v  in  
de r  gewt insch ten  Lage f ix ier t  is t ;  a u c h  die Gewebsprobe  
in de r  Kap i l l a r e  k a n n  mi t t e l s  eines e in fachen  H a l t e r s  auf  
d e m  Tisch  des P r~pa r i e rmik roskops  f e s tgeha l t en  werden.  
Zu r  He r s t e l l ung  des Homogen i s a to r s  f t ih r t  m a n  e in  aus- 
r e i chend  langes  Drah t s t t i ck ,  zur  Schlaufe  gebogen,  in 
e inen  d i innen  P o l y g t h y l e n s c h l a u c h  u n d  v e r b i n d e t  beide  
m i t e i n a n d e r  e n t w e d e r  d u t c h  vors ich t iges  E r w ~ r m e n  oder  
m i t  e twas  r a sch  h ~ r t e n d e m  Ki t t .  Mit  e iner  U h r m a c h e r -  
p i n z e t t e  wird  de r  Schei te l  der  Schlaufe  zu e iner  fe inen 
Spi tze  gebogen u n d  die ganze  Schlaufe  dabe i  e i n m a l  ver-  
dr i l l t .  Die h o h e  Elas t iz i tAt  des v e r w e n d e t e n  D r a h t e s  
m a c h t  ein Zen t r i e r en  der  e inze lnen  Teile iiberfltissig. Die 
b e i m  Homogen i s i e r en  a u f t r e t e n d e  W i t r m e  is t  unbedeu -  
t end ,  w e n n  n i c h t  m i t  zu h o h e r  Geschwind igke i t  gea rbe i t e t  
wird.  Das  au fgea rbe i t e t e  Mate r i a l  k a n n  en twede r  in  der  
Kap i l l a r e  wel te r  v e r a r b e i t e t  oder  ve r lus t f r e i  aus  dieser 
e n t f e r n t  werden.  An  de r  D r a h t s c h l i n g e  h a f t e n d e  Mater ia l -  
t e i l chen  werden  d u r c h  die hohe  O b e r f l ~ c h e n s p a n n u n g  des 
F l i i s s igke i t smeniskus  de r  Kapi l l a re  in  der  Fl i iss igkei t  
zur t ickgehal ten .  

E inze lhe i t en  de r  K o n s t r u k t i o n  s ind der  F igu r  zu ent -  
n e h m e n .  D r a h t :  N i k r o t h a l  L, 60 oder  35 /~m Durchmes -  
ser;  A B  K a n t h a l ,  H a l s t h a m m a r ,  Schweden.  Kap i l l a r e :  
Microcap  d i sposab le  p ipe t t e s ;  D r u m m o n  Scientif ic 
Company ,  Broomal l ,  Pa.  USA.  

Summary .  H o m o g e n a t i o n  of v e r y  smal l  a m o u n t s  of 
biological  m a t e r i a l  (e.g. single cells) c an  be car r ied  ou t  
w i t h o u t  losses b y  us ing  a loop of s ta in less  s teel  t h r e a d  
inside of a capi l lary .  A useful  device  is descr ibed.  

D. EICHNER 

A natomisches Ins t i tu t  der Universitdit Mi ins ter  
(West/alen, Deutschland), 5. M a i  7966. 

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

A Vital Stain for the Specialized Tissues of the 
Heart 

Despi te  t he  large n u m b e r  of h is to logical  s tudies  on  t he  
so-called special ized t i ssues  of t h e  m a m m a l i a n  h e a r t  1,~, 
i t  would  a p p e a r  t h a t  no  specific s t a in  ha s  been  used which  
would  show u p  these  t i ssues  as d i s t inc t  f rom t he  myo-  
ca rd ium.  However ,  HOLMES 3, us ing  a t e c h n i q u e  descr ibed  
b y  MITCHELL ~ for  t h e  s t u d y  of ne rve  endings ,  obse rved  
t h a t  some m y o c a r d i a l  f ibres were s t a ined  b y  m e t h y l e n e  
blue.  Th i s  o b s e r v a t i o n  ha s  a p p a r e n t l y  n o t  b e e n  pursued .  

A s t a i n  specific to  t he  special ized t i ssues  would  be  useful  
in  t he  loca l iza t ion  of special ized cells and  the i r  c o n d u c t i o n  
p a t h w a y s ,  a n d  in conf i rming  t h e  iden t i f i ca t ion  of cells for 
s t u d y  b y  mic roe lec t rode  t echn iques  or  b y  e lec t ron  micro-  

scopy.  Thus  in  the  p r e sen t  s t u d y  t h e  obse rva t i on  of 
HOLMES has  b e e n  followed up  w i t h  a v iew to a sce r t a in ing  
t he  specif ic i ty  a n d  re l iab i l i ty  of t he  use of m e t h y l e n e  blue 
for  t h i s  purpose .  I n  addi t ion ,  since m e t h y l e n e  blue is 

1 j .  S. ROBB and R. PETRI, in The Specialized Tissues o/the Heart, 
Symposium, Rio de Janerio 1960 (Ed. A. PAES DE CARVALHO, 
W. C. DE MELLO, and B. F. HOFFMAN; Elsevier, Amsterdam- 
London-New York). 
R. C. TRUEX, ill The Specialized Tissues o/the Heart, Sylnposium, 
Rio de Janeiro 1960 (Ed. A. PAES DE CARVALHO, W. C. DE MELLO 
and B. F. HOI~FMAN; Elsevier, Amsterdam-London-New York), 
p. 22. 

3 R. L. HOLMES, J. Anat. 91,259 (1957). 
4 G. A. G. MITCHELL, Acta anat. 78, 81 (1953). 
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descr ibed as a non- toxic  s ta in  5 and has been  admin i s t e red  
vi ta l ly  a,4,6, it  was hoped  t h a t  it  would seriously modi fy  
ne i ther  the  behav iour  nor  the  u l t r a s t ruc tu re  of cells re- 
ceiving the  stain,  so t h a t  these proper t ies  migh t  be use- 
fully s tudied  af ter  staining.  

The hear t s  of 25 rabb i t s  were used in th is  s tudy.  The 
rabb i t s  were anaes the t i zed  wi th  n e m b u t a l  and the  hea r t s  
excised. The r igh t  side of each hea r t  was opened  and 
s ta ined  in 0.0025% solut ion of me thy lene  blue in oxy-  
gena ted  Tyrode  at  30~ for periods of f rom 5-30 min. 
In  a few exper iments  t r a n s m e m b r a n e  po ten t ia l s  were t h e n  
recorded using microelectrodes.  Often the  whole  of the  
r ight  a t r ium was f ixed and  moun ted ,  using the  t echn ique  
of 3/[ITCHELL 4 s l ight ly  modif ied (the specimens  were left  
in a m m o n i u m  picra te  for  f rom 30 min  to  2 h and in a 
glycerine je l ly /picra te  mix tu re  for f rom 30 min to 2 h, 
and  were then  ready  for moun t ing  and viewing). In  o the r  
exper iments ,  selected areas of s ta ined t issue were pre-  
pared  as above,  or were fixed in g lu ta ra ldehyde  and em- 
bedded  in me thac ry l a t e  or araldi te  for e lec t ron micro- 
scopy. 

In  all r abb i t s  s tudied,  clearly def ined bundles  or groups 
of f ibres were s ta ined and in the i r  general  fea tures  the  
resul ts  showed a high degree of consis tency.  The s t ruc-  
tures  of m a n y  cells were clearly out l ined,  as were some 
atr ia l  pa thways .  For  histological  studies,  20-30 min has 
p roved  to be the  o p t i m u m  s ta in ing period.  For  ident if i -  
cat ion of f ibres pr ior  to  electrophysiologic or e lectron mi- 
croscopic studies,  shor te r  s ta in ing per iods  were sufficient.  

Figure 1 is a schemat ic  d iagram of s ta ined  t issues found  
in the  r ight  a t r i um of every  rabb i t  s tudied.  I t  can be seen 
t h a t  the  locations of m a n y  of the  s ta ined  f ibres were in 
app rox ima t ion  to the  locat ions of charac ter i s t ic  act ion 
potent ia ls  observed by  PAES DE CARVALHO 7. i n  par t icu-  
lar, d is t inc t ive  arrays  of s ta ined fibres were observed 
where PAES DE CARVALHO located the  pacemake r  and the  
a t r io-vent r icular  node (AVN) where the  cardiac ac t iv i ty  
is delayed prior  to its spread into the  ventricles.  Bundles  
of f ibres which correspond to w h a t  PAES DE CARVALHO 
te rmed  ' t h e  s ino-atr ia l  r ing bundles '  (SARB) were espe- 
cially sensit ive to the  stain, while f ibres in the  atr io-  
vent r icu lar  r ing also appeared  sensi t ive to it. A more  
detai led descr ip t ion  and  discussion of results  will be 
given elsewhere. 

Af ter  staining,  the  r ight  a t r ium was regular ly  found to 
ma in ta in  ac t iv i ty  for periods up to 4 h. Act ion poten t ia l s  
were recorded f rom the  s ta ined S A R B  and AVN and  
exhib i ted  the  expec ted  shape,  t hough  the i r  ampl i tudes  

m a y  have  been  s l ight ly  a t t enua ted .  S ta ined cells ex- 
amined  by  e lec t ron microscopy  suffered no a p p a r e n t  
s t ruc tura l  damage  if f ixed wi th in  30 min  of s taining.  Cells 
f i x e d 2  h a f te r  s t a in ing  had  occasional ly an abnorma l  
appearance ,  b u t  th is  m a y  have  represen ted  de te r io ra t ion  
due to the  t ime de lay  r a t h e r  t h a n  the  effect  of the  
me thy lene  blue. 

W o r k  is proceeding  on fu r the r  s t u d y  of the  areas 
a l r eady  k n o w n  to have  special ized funct ion,  and  on 
fu r ther  s t u d y  of the  o ther  s ta ined  tissues, w i th  a v iew to 
es tabl ishing w h e t h e r  or no t  t h e y  too have  specialized 
funct ion.  

Methylene  blue has  been  observed  to  s ta in  some fibres 
in preference  to others .  Many  of these  were a p p a r e n t l y  
fibres w i th  k n o w n  special ized funct ion.  Grea te r  exposure  
of the  specialized t issue m a y  have  con t r ibu ted  to the i r  
g rea te r  accep tance  of the  stain.  In  any  case, the  s ta in  
aided the  s t u d y  of these  tissues. The s ta ined  fibres have  
no t  been  observed  to suffer modi f ica t ion  in the i r  beha-  
viour  or u l t ras t ruc ture .  Thus  me thy lene  blue appears  to  
be a useful means  of localizing specialized fibres and  of 
correla t ing histological  and electrophysiological  f indings s. 

Fig. 2. Electron micrograph of tissue from the atrio-ventricular node. 
The tissue was stained with methylene blue and fixed in glutar- 

aldehyde, x 7500. 

Fig. 1. Schematic diagram of the right atrium of the rabbit, opened 
after PAES DE CARVALHO v. Tissues most sensitive to methylene blue 
staining are illustrated. A - Sino-atrial node; C - Corollary sinus; 
H - His bundle; I - Inferior vena eava; N = Atrio-ventricular 
node; P = Pectinate muscle; R - Atrio-ventrieular ring; S = Sino- 

atrial ring bundle. 

Rdsumd. On cons ta te  que cer ta ines  fibres sous Fac t ion  
du m6thylSne bleu p r6sen ten t  une colorat ion accentu6e.  
Une p ropor t ion  i m p o r t a n t e  de ces fibres on t  des fonct ions  
a p p a r e m m e n t  sp6cialis6es. Les fibres t e in tes  on t  gard6 
a p p a r e m m e n t  leur n l t r a s t ruc tu re  e t  leur fonct ion.  
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