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b a t e d  n o r m a l  h u m a n  e r y t h r o c y t e s  a n d  t h a t  t h i s  b locking  
ac t ion  of o u a b a i n  was n o t  modi f ied  b y  insul in.  

D 'AMIco  le a n d  P. P. FoX 

Department o/ Physiology and Pharmacology, The Chi- 
cago Medical School, Chicago 12 (Illinois), December 5, 
1958. 

Riassunto 

L a  conse rvaz ione  aI f r eddo  degli  e r i t roc i t i  u m a n i  e di 
pollo p e r  6 g iorn i  cat lsa  u n a  fuo rusc i t a  d i  po tass io  da i  
globuli .  P a r t e  det po tass io  r i e n t r a  nelle cellute d u r a n t e  in-  
c u b a z i o n e  a 37°C. 

L a  u a b a i n a  b locca  q u e s t o  fenomeno .  L ' i n s u l i n a  n o n  h a  
e f fe t to  s ign i f ica t ivo  n~ su t l ' a s sunz ione  di po tass io  d a  p a r t e  
del g lobulo  rosso, n~ su t l ' az ione  b l o c c a n t e  de l la  u a b a i n a .  

la Trainee, Diabetes Teaching Grant No. 2A-5102, National In- 
stitute of Arthritis and Metabolic Diseases, Public Health Service. 

G l u c o s e  and  P o t a s s i u m  T r a n s f e r  
in the  I so la ted  H e a r t  of  V e n u s  m e r c e n a r i a  1 

T h e  m e a s u r e m e n t  of glucose u p t a k e  b y  t h e  i so la ted  r a t  
d i a p h r a g m  has  been  used  for  t h e  d e t e r m i n a t i o n  of p l a s m a  
insu l in  ac t iv i ty ,  b u t  ha s  severa l  d i s a d v a n t a g e s .  A m o n g  
these  a re  t h e  d i f f icu l t  dissect ion,  t h e  v a r i a b i l i t y  of u p t a k e  
f rom s a m p l e  to sample ,  the  r e l a t i ve ly  f la t  s lope of t he  
dose- response  c u r v e  a n d  t h e  h i g h  cost .  T h e  h e a r t  of  Venus 
mercenaria, t h e  c o m m o n  sea  c lam,  is a t h i n  wal led  o rgan ,  
of r e m a r k a b l y  u n i f o r m  size, c h e a p  a n d  easi ly  o b t a i n e d .  
I t  c an  be  excised w i t h  l i t t l e  m a n i p u l a t i o n  a n d  w i t h o u t  
i n j u r y  a n d  c o n t i n u e s  to  b e a t  for  1 h or  more  w h e n  im-  
m e r s e d  in  ar t i f ic ia l  sea  wate r .  P u r p o s e  of t h i s  work  was  
to  s t u d y  t h e  effect  of insu l in  on  t h e  u p t a k e  of g lucose  a n d  
p o t a s s i u m  b y  t h e  c l am h e a r t  in vitro. 

Table I 
Effect of insulin on glucose and potassium uptake by clam hearts 

incubated at 2O°C in artificial sea water containing glucose 

N0.0~ ] 
experi- Glucose uptake Potassium uptake 
merits (mg/glh :k S.D.) (mEq/g/h[+ S.D.) 

Controls . , 10 2"08 ~c 0"54 2'39 ± 0"40 
Insulin . . . 10 2.15 ± 0'73 2'80 ± 0-58 

Table II  
Effect of insulin on potassium loss in prc-digitalized clam hearts 

incubated in artificial sea water containing glucose 

No, of cxperi- Potassium loss 
ments (mEq/g/h/:~ S.D.) 

Controls 8 1.48 ~= 0.60 
Insulin 8 1.52 :k 0.79 

ml). To some beakers  g lucagon-f ree  insu l in  s (0-5 u /ml )  
was  added.  In  o the r  e x p e r i m e n t s  t h e  h e a r t s  were  i m m e r s e d  
in sea  w a t e r  con ta in ing  o u a b a i n  ~ (12.5 × 10 -4 mg/ml )  for  
1 h, before  t r ans fe r  to  the  i n c u b a t i o n  m e d i u m .  I n c u b a t i o n  
was car r ied  o u t  in a Dubnof f  s h a k e r  a t  20°C in a n  a t m o s -  
phe re  of 95% O,a-5% CO~ a n d  m o v i n g  a t  t h e  r a t e  of 50 
osci l la t ions  per  rain. Af ter  6 0 m i n  t h e  h e a r t s  were  r e lnoved ,  
b l o t t e d  on  f i l ter  paper ,  a n d  weighed on  a to r s ion  ba lance .  
Dup l i ca t e  samples  of the  i n c u b a t i o n  m e d i u m  were a n a -  
lyzed  for glucose, according to NELSON5 a n d  for  p o t a s -  
s ium wi th  a Coleman f lame p h o t o m e t e r .  

Tab le  I shows t h a t  the  u p t a k e  of glucose a n d  p o t a s s i u m  
b y  t h e  h e a r t  of the  sea c lam is m e a s u r a b l e  a n d  r e l a t i v e l y  
un i fo rm an d  t h a t  i t  is no t  modif ied  b y  insu l in  a d d e d  to  
in vitro. Table  I I  shows t h a t  p re-d ig i ta l ized  h e a r t s  lose 
p o t a s s i u m  into  the  i ncuba t ion  m e d i u m  a n d  t h a t  t h i s  loss 
is n o t  inf luenced b y  insulin.  

D 'AMIco n a n d  P. P. FoX 

Department o/ Physiology and Pharmacology, The Chi- 
cago Medical School, Chicago 12 (Illinois), December 29, 
1958. 

Riassunto 

I1 cuore  di Venus mercenaria c o n s u m a  glucosio d u r a n t e  
i ncubaz ione  in a c q u a  di ma re  art if iciaIe.  L ' a s s u n z i o n e  di 
glucosio 6 a e c o m p a g n a t a  d a  u n a  p e n e t r a z i o n e  d i  po t a s s io  
ne l l 'o rgano .  Cuori  p r e t r a t t a t i  con  u a b a i n a  d i f f o n d o n o  po-  
tass io  nel  m e d i u m  di incubaz ione .  L ' i n s u l i n a  n o n  m o d i f i c a  
n6 l ' a ssunz ione  di glucosio e potass io  dei cuor i  n o r m a l i  n6  
la diffusione di potass io  da i  cuor i  d ig i ta l izzat i .  

s Gift of Eli Lilly & Co. 
4 Gift of Sandoz Chemical Works, Inc. 
5 H. NELSON, J. biol. Chem. 153, 375 (19.i-l). 

Trainee, Diabetes Teaching Grant No. 2A-510% National In- 
stitute of Arthritis and Metabolic Diseases, l'ublic Health Service. 

Clams  were o b t a i n e d  f rom local c o m m e r c i a l  sources  a n d  
k e p t  in a we t  b u r l a p  s ack  a t  a b o u t  4°C. L ive  an imals ,  
w h i c h  would  t i g h t e n  t h e i r  shel l  s h u t  w h e n  g e n t l y  t a p p e d ,  
were c r acked  w i t h  a h a m m e r .  The  h e a r t  was  excised  b y  
c u t t i n g  t h e  la rge  b lood  vessels,  t h e  piece of i n t e s t i n e  wh ich  
passes  t h r o u g h  i t  was  s l ipped  o u t  g e n t l y  a n d  t h e  h e a r t  was  
a l lowed to  c o n t r a c t  in  a r t i f ic ia l  sea  w a t e r  of VAN'T HOFF 2, 
p r e p a r e d  w i t h o u t  KC1. Af t e r  c h a n g i n g  t h e  l iqu id  t h r ee  
t i m e s  to  a l low c o m p l e t e  r i n s ing  of t h e  h e a r t  cavi t ies ,  
2 h e a r t s  were  p laced  in  a 20 m l  b e a k e r  w i t h  4 mI of sea  
w a t e r  c o n t a i n i n g  KC1 (K = 5 mEq/1)  a n d  glucose (2 mg/  

1 Aided by a grant from the Chicago Heart Association. 
W. J. V. OSTEROUT, Bot. Gaz, 42, 127 (1906). 

An A n t i c o n v u l s a n t  Effect  
of  M o n o a m i n e  O x l d a s e  I n h i b i t o r s  

CHEN et al. 1 obse rved  t h a t  reserpine ,  t h o u g h  a seda t ive ,  
lowers the  t h r e sho ld  for e l ec t roshock  a n d  p e n t y l e n e t e t r a -  
zot (Metrazol)  convu l s ions  in mice.  T h e  t i m e  course  of  t h e  
effect  coincides  r o u g h l y  w i t h  t h e  lower ing  of b r a i n  sero-  
t on in  ( 5 - h y d r o x y t r y p t a m i n e )  a n d  n o r e p i n e p h r i n e  2. I n  
con t ras t ,  p h e n o t h i a z i n e  t r anqu i l i z e r s  do  n o t  lower  t h e  
b r a i n  a m i n e s  a n d  h a v e  no  c l ea r -cu t  in f luence  on  e lec t ro-  

i G. CUEN, C. R. ENSOR, and B. BOU~ER, Proc. Soe. exp. Biol. Med. 
S6, 507 (1954). 

2 B. B. BRODIE, J, S, OLIN, R. G, KUN'rZ,,~AS, and P. A. SueRs, 
Science 125, 1293 (1957). 

Exper. 10 
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Effect of various drugs on electroshock seizures 

[ExPERIENTIA VOL. XV/4] 

Controls 

Iproniazid 100 mgtkg 
JB 516 10 mg/kg 
JB 807 50 mg/kg 
Diphenylhydantoin 25 rnglkg 
Reserpine 5 mg/kg 
Isoniazid _25 mg/kg 
Isoniazid 100 mg/kg 

No. of rats with full seizure pattern Mean latent period for tonic extension 

per group of 10 

6.7 ~ 1-23 S. D. 
(15 groups) 

UlO, O/lO, o11o 
OilO, CliO, OtlO 
OliO. oi1o, oi1o 
OliO, OliO, o71o 

t0/10, 10110, lOllO 
5t10. 7tlO 

10110, 10/10, 711o 

seconds 

4 . 0 / :  1.19 S. D. 

1-1 _h 0-05 S. D. 
4.3 =E 1.32 S. D. 
2.5 /= 1-06 S. D. 

shock convuls ions  3. Since the  bra in  c o n t e n t  of the  amines  
is increased by  m o n o a m i n e  oxidase  inh ib i tors  4, i t  occurred  
to  us t h a t  these  drugs  migh t  an tagon ize  evoked seizures. 

Three i r reversible  m o n o a m i n e  oxidase  inh ib i tors  were  
s tud ied :  Iproniaz id  (1- isonicot inyl-2- isopropylhydrazine) ,  
J B  516 ( [phenyl isopropyl] -hydrazine) ,  and  J B  807 (1- 
[phenyl i sopropyl ] -2- i sopropylhydraz ine) .  R a t s  rece ived 
the  drugs in t r ape r i t onea l ly  and  seizures were  induced  by  
s u p r a m a x i m a l  e lec t roshock s. An  an t i convu l s an t  effect  
was  def ined  as suppress ion  of tonic  ex tens ion  of the  h i n d  
legs, a cr i ter ion wide ly  used  in screening for an t iep i lep t ic  
drugs.  

. J ~ ~ i - - T - - - - - - / / - - - - T  - - - ' / /  ~ t 
, . I4 
' / . a---aSerotonln -I 

~°D° [ i ~ t ~ . ,  ~ , - .A Noeepinepheine -i I~7 

8t~o . ~ / os 
7/~o , , /  04 "- 

 I,o "Z /- I 
5I,,o • ~ i o.5 

~ ~I,o I ' " " 4 ° s  

% I "  " -i o l 
~ o,I w i . . _ / z _ . _ L  ................... ,.¢, , I I I I I 

8 3 ~ 15 48 72 
Hours 

Effect of iproniazid (I00 mg/kg) on brain levels of serotonin and 
norepinephrine and on electroshock seizures in rats. The drug was 
injected intraperitoneally into female Sprague-Dawley rats weighing 
1~5-150 g. At various times thereafter, a 60 cycle AC current of 
300 mA was applied through corneal electrodes for 0.3 s (2 to 13 times 
maximal shock). Each solid circle represents the number of atfimals 
per group of l0 showing tonic extension of the hind limbs. No animal 
was shocked more than once. Amine levels in whole brain were 
measured by previously described methods ~. Each triangle repre- 

sents the average value of six animals. 

Iproniazid  (100 mg/kg) suppressed  the  tonic  ex t enso r  
phase  and  raised levels of b ra in  amine  two to  threefold .  
B o t h  effects were m ax ima l  in 15 h a n d  pers i s ted  for  a b o u t  
two  days  (Fig.). J B  516 (10 mgikg) ,  a more  p o t e n t  and  

s D. H. TEDESCHI, J. P. BE~IGSI, C. J. ELDER, J.C. YEAGER, 
and J. V. FLANmAN, J. Pharmacol. exp. Thcrap. 128, 35 (1958). 

0, S. SPECTOR, D. j .  PROCKOP, P, A. SftORI~, and B. B. BRODIE, 
Science 127, 704 (1958). 

5 J. E. P. TOMAN, E. A. SWINYARD, and L. S. GOODMAN, J. Neu- 
rophysiol. 9, ~31 (1946). 

¢ D. F. BOGDANSRI, A. PLETSCHER, B. B. BRODIE, and S. UDEN- 
FRIEND, J. Pharmaeol. exp. Therap. 117, 8g (1956). - P. A. SHORE 
and J. S. OLI~, J. Pharmacol. exp. Therap. 1~o2, °~95 (1958). 

fas te r  ac t ing  inh ib i to r  7, in 6 h also p r e v e n t e d  the  tonic  
ex t enso r  phase  and  p roduced  a s imilar  rise in b ra in  
amines.  The a n t i c o n v u l s a n t  effect  and  e leva t ion  of b ra in  
amines  g radua l ly  decl ined over  two days.  ] B  516 had  a 
cumula t ive  ac t ion ;  for example ,  a single dose of 5 mg /kg  
showed  l i t t le  ac t iv i ty ,  b u t  given dai ly  for seven days  
exe r t ed  a p ronounced  effect.  J B  807 (50 mg/kg) a f te r  6 h 
was also an t i co n v u l s an t  (Table) and  had  raised the  bra in  
amines.  Isoniazid  ( isonicot inylhydrazine) ,  a congener  of 
iproniazid,  d id  n o t  e levate  bra in  amines  ~ and  had  no an t i -  
convu l san t  effect  2 or 15 .h Mter  doses of 25 mg/kg.  I n  
doses  of 100 mg/kg,  t he  drug  fac i l i ta ted  e lec t roshock  
seizures,  p r e sumabIy  due  to  i ts  an t i -py r idoxa l  ac t ion  8. 

In  co n t r a s t  t o  t h e  m o n o a m i n e  oxidase  inhibi tors ,  re-  
serpine  (5 mglkg)  in 2 h increased the  response  to  electro-  
shock  and  sho r t ened  t h e  l a t en t  per iod  for appea rance  of 
ton ic  ex tens ion  (Table). 

The  converse  effects  of reserp ine  a n d  m o n o a m i n e  oxi-  
dase  inh ib i to rs  on  e lec t roshock  convuls ions  sugges t  t h a t  
the i r  ac t ions  were n o t  due  to  the  drugs  per se b u t  were  
r e l a t e d  to  tile oppos i te  changes  induced  in b ra in  amines .  
F u r t h e r  s u p p o r t  for th is  v iew was  o b t a i n ed  f rom exper i -  
m e n t s  in which  the  combina t i on  of reserpine  and  ipronia-  
zid elicited opposi te  effects,  depend ing  on which  d rug  was 
given first  D. R a t s  were t r e a t ed  wi th  reserpine  2 h before 
iproniazid.  2 h af ter  the  iproniazid admin i s t r a t i on  the  bra in  
amines  were deple ted ,  and  an en h an ced  response  to  elec- 
t roshock  typica l  of reserpine  was noted ,  In  o the r  experi-  
m e n t s  an imals  were  given reserpine  2 h a f te r  iproniazid.  
2 h following the  reserpine  admin i s t r a t ion ,  an an t iconvul -  
s an t  ac t ion  typ ica l  of iproniazid  was observed  and  the  
b ra in  amines  showed l i t t le  change  f rom norma l  since they  
h a d  been  l ibe ra ted  w h e n  m o n o a m i n e  oxidase  ac t iv i ty  was  
blocked.  N o t  only  are  these  resul ts  in accordance  wi th  t he  
view t h a t  reserpine  and  iproniaz id  do n o t  ac t  per se b u t  
t h e y  sugges t  t h a t  the  level of free bra in  amines  m a y  be an  
i m p o r t a n t  fac tor  in t he  effects  on e lect roshock.  

D i p h e n y l h y d a n t o i n  (Dilantin)  in doses  of 100 m g / k g  
twice  dai ly  for four  days  has  been  r epo r t ed  to  e l eva te  
b ra in  se ro ton in  levels in ra t s  ~0 We  obse rved  t h a t  doses  
of 25-75 mg/kg  blocked the  tonic  ex tens ion  c o m p o n e n t  
of e lect roshock,  b u t  d id  no t  increase the  bra in  amines .  
The  a n t i c o n v u l s a n t  ac t ion  of d i p h e n y l h y d a n t o i n  in ra t s  

7 A. }{ORITA, J. Pharmacol. exp. Therap. 12~, t76 (1958). - J. H. 
BIEL, A. E. DRVKKER, P. A. S~O~E, S. SeECTOR, and B. B. BRODIE, 
J. Amer. chem. Soc. 80, 1519 (1958). 

8 R. H. RIELLY, I{. F. NII.LIAM, E. H. JENNY, W. H. MARSHALL, 
T. TAUS[G, and N. S. APTER, J. Amer. nled. Assoc. 182, 1317 (1953). 

9 p. A..qHORE and B. B. BRODII~;, Proc. SOC. exp. Biol. 3led. 94, 
433 (1957). 

lo D. D. BONNYCASTLE, N . J .  GIARMAN, and M. K. PAASONEN, 
Brit. J. Pharmacol. 12, 228 (1957). 
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does no t  appear ,  therefore,  to be associated wi th  a measur-  
able rise in bra in  amine  levels. 

The  d a t a  presented  here  show t h a t  monoamine  oxidase  
inhibi tors  e leva te  norep inephr ine  and  serotonin  bra in  
levels and  suppress the  tonic  ex tensor  c o m p o n e n t  of  elec- 
t roshock  seizures in rats.  I n  contras t ,  reserpine releases 
b ra in  amines  and  faci l i ta tes  e lec t roshock seizures. The  
results  do not  pe rmi t  the  conclusion t h a t  the  effects of the  
drugs  are a t t r i bu t ab l e  to changes in serotonin or norepine-  
phrine,  bu t  suggest  the  possibi l i ty  t h a t  a subs tance  re- 
leased by  reserpine and metabol ized  by  monoamine  oxi- 
dase is invo lved  n 

F u r t h e r  s tudies h a v e  demons t r a t ed  t h a t  J B  516 and 
J B  807 suppress the  tonic  ex tensor  phase of convuls ions 
evoked  by  in t ravenous ly  adminis te red  pen ty lene te t razo l  
in mice.  A detai led account  of these resul ts  will be pub-  
lished elsenwhere.  

The  possible chnical  usefulness of m o n o a m i n e  oxidase 
inhibi tors  in epi lepsy is now under  inves t igat ion.  

D. J .  PROCKOP*, P. A. SHORE, and B. B. BRODIE 

Laboratory o/ Chemical Pharmacology, National Hearl 
Institute, U. S. Department o/Health, Education, and IVel- 
/are, Bethesda (Maryland), December 11, 1958. 

Zusammen/assung 
Inh ib i to ren  der  Monoaminoxydase  haben  eine an t ikon-  

vuls ive  Wirkung,  die mi t  einer  ErhOhung des Serotonin-  
und Noradrena l ingeha l tes  im Gehirn  ve rbunden  ist. D a  
andersei ts  Reserp in  durch  Fre ise tzung zu einer Verminde-  
rung dieser Amine  im Gehirn f i ihrt  und die Kf i impfe  ver-  
st l irkt ,  is t  es wahrscheinl ich,  dass gewisse physiologisch 
ak t ive  Amine  bei der  E n t s t e h u n g  exper imente l le r  Kon-  
vuls ionen eine entscheidende Rolle  spielen. Die Resu l t a t e  
s t i i tzen die Annahme,  dass gewisse F o r m e n  v o n  l?;pilepsie 
auf  eine lokale S t6rung  im Stoffwechsel  der  Gehi rnamine  
zuri ickzufi ihren sind. 

n In preliminary experiments, harmaline, a reversibly acting 
monoamine oxidase inhibitor x2 was found to raise the brain levels 
of amines and block the tonic extensor phase of electroshock seizures 
in rats. 

12 S. UDENFRIEND, B. WITKOP, B, G. REDFIELD, and H. WEXSS- 
BACII, Biochem. Pharmacol., in press. 

* Fellow, Life Insurance Medical Research Fund. 

Regeneration of  C a r t i l a g i n o u s  M a t r i x  

f r o m  t h e  D i s s o c i a t e d  C h o n d r o c y t e s  in vitro 

Recent ly ,  i t  has  been well establ ished t h a t  the  const i-  
t uen t  cells of a precar t i laginous b las t ema  can,  af ter  disso- 
ciat ion,  reaggregate  into a chaot ic  assemblage and finally 
di f ferent ia te  into organised car t i lage 1. However ,  if the  
dissociat ion of the  cells is done in the  stages before the  
onset  of visible d i f ferent ia t ion  of carti lage,  the  second 
process, t h a t  is, the  t r ans fo rmat ion  of the  ini t ial  reaggre-  
gates in to  organised cart i lage,  can  be considered as essen- 
t ia l ly  the  same process as the di f ferent ia t ion of car t i lage 
f rom the  i n t ac t  precar t i lage  ~. This  provides ,  therefore,  
l i t t le  d i rec t  in fo rmat ion  as to the  re la t ive  impor tance  of 
t he  in tercel lular  m a t r i x  and  the  cons t i tuen t  ceils in t he  

main tenance  of the tissue archi tec ture .  I t  seemed to the  
present  au thor  t h a t  useful  in format ion  on this po in t  
migh t  be obta ined  by  s tudy ing  the  process of t issue re- 
const i tu t ion  from di f ferent ia ted  chondrocy tes  a f te r  freeing 
t h e m  from the  a l ready  depos i ted  ma t r ix .  I n  th is  paper ,  
the  results of an expe r imen t  a long  these  lines will be 
described.  

Experimental. Suspensions of chondrocy te s  were made  
f rom femora  and t ibiae of chick embryos  a f te r  8 days '  
incubat ion.  In  this material ,  a considerable  a m o u n t  of 
car t i laginous matr ix ,  which gives s t rong  m e t a e h r o m a t i c  
s ta ining wi th  toluidine blue, is deposi ted  intercel lular ly .  
The  demarca t ion  of diaphysial  and ep iphys ia l  zones is 
qu i te  clear in femora, and hype r t rophy  of chondrocy te s  
is conspicuous.  

The procedure  of making  cell suspension by  t ryps in  di- 
gest ion was essent ial ly the  same as tha t  es tabl ished by  
MOSCONA a excep t  for s l ight  modif icat ion =. With  the  pre-  
sent  mater ia l ,  however ,  m u c h  more prolonged t r e a t m e n t  
by  t ryps in  than  t h a t  appl ied to the precart i laginous ma te -  
r ial  was necessary,  in order  to  obta in  a soft mass which  
could then  be p ipe t tcd  wi th  a small-bore pipet te  or  syr inge 
to m a k e  a cell suspension. Approx ima te ly  30 rain pre- 
t r e a t m e n t  in Ca- and Mg-free saline, and a fur ther  one 
hour ' s  incubat ion  in the t ryps in  solution, proved ade-  
quate .  The  per iosteum, which was developed as a th in  
conical  cyl inder  around the  d iaphysis  of the femur, was so 
res is tant  to enzymat ic  digestion t h a t  i t  remained as a hard 
sheath,  even af ter  such prolonged t rea tment .  The final sus- 
pension did not,  therefore,  con ta in  any  cells of this tissue. 

The descript ion of the  sequence of even ts  which will be 
g iven below is based on 34 specimens  fixed in var ious 
steps of the  exper iment ,  toge ther  wi th  some smeared pre- 
pa ra t ions  of the  discrete ceils of the  suspension. For  the  
his tological  examina t ion ,  a l t e rna t ive  sect ions were made, 
half  being s ta ined wi th  h a e m a t o x y l i n e  (Meyer or  Heidcn-  
hain) and the  o the r  half  s ta ined wi th  toluidine blue for 
the  de tec t ion  of car t i laginous mat r ix .  

The  observa t ion  of the smeared  prepara t ions  of the 
discrete  chondrocy tes  showed only  the  s imple  spherical 
cells which are  c o m m o n l y  found in cell suspensions of 
any  k ind  of embryon ic  tissue, w i thou t  showing any  struc- 
tura l  character is t ics  of the ini t ial  chondrocytes ,  i. e. hyper-  
t rophic  and f la t tened  cells (Fig. A). Mor ta l i t y  of cells in 
the  suspension was much  higher  t h a n  in suspensions made 
f rom earl ier  embryonic  stages. A higher  mor t a l i t y  of dis- 
crete cells obta ined  from older t issue was also described 
for nervous  tissue 4. The  fatal  effect  of prolonged t rypsin  
t r e a t m e n t  and t r a u m a  by vigorous p ipe t t ing  are l ikely 
to be the  reasons for the  high percentages  of damaged  
cells. 

Reaggrega t ion  of the  discrete cells was t r ied  in two 
ways :  (i)  The  cu l t iva t ion  of the  v e r y  s l imy soft  mass ob- 
ta ined  af ter  cen t r igugat ion  of t he  suspension, or  (2) the  
cu l t iva t ion  of a dense suspension wi th in  a hollow ground 
slide or  solid watch-glass  filled wi th  the  l iquid medium. 
A mix tu r e  of modif ied Tyrode  5, horse serum, and embryo  
ex t r ac t  in equal  propor t ions  served as the  cul ture  medium.  

Dur ing  24 hours '  cu l t iva t ion  wi th in  tl le l iquid medium,  
the  isolated cells assembled spontaneous ly  into small  
reaggregates ,  whilst  the  s l imy aggregates  formed by  cen-  
t r i fuging lost the i r  s t ickness and became more or less 
f irm, p robab ly  owing to t he  cont rac t ion  of a ve ry  viscous 
subs tance  which surrounds  the in tac t  cells and appears  
first af ter  centr i fuging.  These init ial  aggregated  masses 

I A. MoscoNA and H. MosCONA, J. Anat. 86, 287 (1952). - 
P. WEiss and A. MOSCONA, J. Embryol. exp. Morph. 6, 238 (1958). 

2 T. S. OKADA, Exp. Celt Res. 16, 437 (1959). 
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