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m e m b r a n e  was omi t t ed .  On the  contrary ,  in m a n y  cases 
there  was a def in i te  i m p r o v e m e n t  of d i f ferent ia t ion.  Our 
f indings indica te  t h a t  t he  ce l lophane m e m b r a n e  can be 
omi t ted ,  when  dissociated cerebral  cort ical  cells f rom 
young chick embryos  are cul t ivated,  thus  s impl i fy ing  the  
t echn ique  of cul ture  in R o s e  chambers .  

The R o s z  c h a m b e r  cul ture  sys t em affords advan tages  
for t e s t ing  the  effect  of g rowth  factors.  I t  is there fore  ne- 
cessary to  be able to  cu l t iva te  the  nerve  cells w i th o u t  
ce l lophane m e m b r a n e  when  some factors  are unable  to 
dia lyze t h rough  th is  membrane .  

The sy s t em  of cu l t iva t ing  dissociated nerve  ceils offers 
new possibi l i t ies  for e lectro-physiological  s tudies.  These 
studies, as previously performed by CRAIN, PETERSON and 
BORNSTEIN I~ on explants, were done ill Maximow assembly. 
Rose chambers with cellophane were used for this pur- 
pose with some difficulties. Stripping out the cellophane, 
what is necessary in these experiments, could evoke a 'me- 
chanical shock' of the cells and influence their membrane 
potential and functional abilities (LODIN, personal com- 
munication) la. 
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A S imple  Method for the De terminat ion  of the Growth  Rate in H u m a n  Fibroblas t  Cell Cultures 

A var ie ty  of m e thods  are avai lable for measur ing  the  
ra te  of mul t ip l ica t ion  of cells in culture,  the  mos t  commo n  
among  t h e m  being based  on cell counts  af ter  t ryps in iza-  
t ion  and  resuspension,  or p ro te in  de t e rmina t ions  a t  
regular  intervals1,  2. E a c h  of these  m e t h o d s  has its 
advan tages  and  d isadvantages ,  bu t  we found  t h a t  ne i ther  
was sui table  for compara t i ve  g rowth  s tudies  of a large 
n u m b e r  of h u m a n  f ibroblas t  cell lines wi th  ch romosome  
anomal ies  3. 

The m e t h o d  f inal ly chosen was based  on the  t echn ique  
originally used by PUCK, MARCUS, and  CIECURA 4 to  
measure  the  clonal g rowth  of H e L a  cells. They  depos i ted  
single cell suspensions  in nu t r i en t  m e d i u m  ill Pe t r i  dishes 
and  counted  the  n u m b e r  of cells in some of the  resul t ing 
clones a t  var ious  t ime  in terva ls  thereaf te r .  However ,  
unlike heteroploid  cells such as H e L a  ce l l s  which are 

epi thel ial  in na tu re  and which  usually r emain  toge the r  
af ter  cell division to  form a discrete  colony, h u m a n  
f ibroblas ts  have  a p ronounced  t en d en cy  to migrate ,  and 
af ter  t he  two-  or three-cel led s tage it is impossible  to  
recognize indiv idual  colonies a t  t he  concen t ra t ions  needed 
for op t imal  growth.  Therefore,  ins tead  of count ing  the  cells 
in a single colony, we coun ted  the  n u m b e r  of cells in t he  
same del imi ted  area daily, t hus  measur ing  the  n u m b e r  of 
cells ill colonies in i t ia ted  f rom single cells less those  cells 
which  migra ted  out  of the  del imi ted  area. We made  the  

1 V. OYAMA and H. EAGLE, Proc. Soc. exp. Biol. Med. 91, 305 (1956). 
2 j.  H. PRIEST, Human Cell Culture in Diagnosis o] Disease (Charles 

C. Thomas, Springfield 1971), p. 41. 
3 A. Boo~, J. G. Boof~ and E. DESHAYES, Path. biol. 16, 1047 (1968). 
4 T. PUCK, P. MARCUS and S. CIECIURA, J. exp. Med. 103, 273 (1956). 
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Fig. 1. Representative growth curves, L 205 ceils. Open circles: 9th 
passage, 20,000 cell inoculum. Closed circles: 17th passage, 10,000 cell 
inoeulum. Open squares: 13th passage, 15,000 cell inoculum. 
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Fig. 2. Growth of Ll116 cells. Closed circles: 13th passage, 10,000 cell 
inoculum. Open circles, 14th passage, 20,000 cell inoeulum. 
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assumpt ion that ,  on the  average, for each cell which 
migra ted  out  of our circumscribed area, another  cell would 
migra te  into it. The es tabl ishment  and main tenance  of the  
cell lines have  been describedK For  growth studies, well- 
dispersed cells in about  6 ml  of growth med ium were placed 
in small  plast ic flasks (Falcon plastics) at  a concentra t ion  
of 10,000 to 20,000 ceils per flask and incubated  in 
a humidif ied  CO 2 incubator .  A pa t te rn  of squares was 
scratched on the  bo t tom of the  flask, and the number  of 
cells in each square was counted 4 to 6 h after  subcul t iva-  
t ion and dai ly  thereaf ter  a t  • 100 magnif ica t ion  under  an 
inver ted  microscope wi th  the  i l luminat ion  and d iaphragm 

r e g u l a t e d  to obta in  m a x i m u m  contrast .  Each  cell l ine's  
growth ra te  was de termined  in dupl icate  during at least  
3 different  passage levels. 

Da ta  f rom typica l  growth exper iments  are presented in 
Figures 1 and 2. Cells were r andomly  dispersed over  the  
surface of the  flask except  at  the  edges where cells became 
confluent  sooner. Al though  early exper iments  indicated 
t h a t  the  locat ion or na tu re  of the  pa t t e rn  of squares did 
not  make  any difference, we always used a pa t t e rn  of 3 to 
6 squares, side-by-side, half  way  between the  middle  and 
edge of the  flask and paral lel  to its long axis. Dupl ica te  
growth curves obta ined wi th  inocula of 10,000 to 20,000 
cells were paral lel ;  larger inocula sometimes led to areas of 
confluency on day  3 which caused difficulties in numera-  
tion. 

Comparisons be tween results obta ined from s tandard  
growth studies per formed by  t rypsinizat ion-resuspension 
methods  and those obtained by  counts of growing cells in 
plast ic flasks showed no significant  differences ill doubling 
times. There  were no var ia t ions  at  different  passage levels 
dur ing phase I I  5, nor  when exper iments  were per formed by  
different  individuals.  I t  was ini t ia l ly  feared tha t  debris 
from cells which did not  a t t ach  to the  plast ic surface 
migh t  exer t  a toxic  effect and inhibi t  t h e  mul t ip l ica t ion  
of a t tached  ceils, bu t  replacing the  med ium in the  flasks 

af ter  6 h incubat ion  wi th  fresh med ium had no effect on 
the growth rate.  This  exper iment  also indicated t h a t  none 
of the  increase in cell numbers  after  the  first  counts  were 
per formed was due to a t t a chmen t  of cells former ly  in 
suspension to the  plast ic surface. 

Discussion. This me thod  makes  possible the  accura te  
de te rmina t ion  of growth curves and doubling t imes  of 
human  fibroblasts  in cell culture. The technique  is simple, 
fast and economic. Only 20,000 to 40,000 ceils and a few 
plast ic flasks suffice for the  whole exper iment  versus 
several  100,000 cells for t rypsinizat ion-resuspension 
methods  which also entai l  more manipula t ion  of cells 
wi th  concomi tan t  in t roduct ion  of errors. 

We  have  found this t echnique  par t icu la r ly  useful for 
our compara t ive  studies of abnormal  h u m a n  cell lines, bu t  
i t  could also be adapted  to screening of var ious  chemical  
and biological agents  for their  effects on cell mult ipl ica-  
tion, or to o ther  rout ine growth studies. 

Rdsumd. Descr ipt ion d 'une  technique  simple permet -  
t an t  de mesurer  le r y t h m e  de croissance in v i t ro  des 
f ibroblastes humains .  Les suspensions cellulaires sont  
cultiv6es en flacons plast iques et les cellules pr6sentes 
dans des surfaces dflimit@es sont d6nombr6es ~ des t emps  
r6guliers. Les appl icat ions de ce t te  technique  sont discu- 
t6es. 
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C O N G R E S S U S  

Israel 
1st International Congress for Bacteriology 

in Jerusalem, 2-7 September 1973. 

This will  be the  first  in te rna t ional  congress of the  newly 
formed Bacter io logy Section of t i le In te rna t iona l  Associa- 
t ion of Microbiological Societies. 
Fu r the r  informat ion  about  the  congress m a y  be obtained 
f rom the  Congress Secretariat ,  P.O. Box  16271, Tel  Aviv ,  
Israel.  

Austria 

First International Congress for Aerosols  in 
Medicine 
in Vienna, 19-21 September 1973 

Aerosols in Medicine'  (Advantages  and Dangers).  Yiain 
Topics:  19 Sep tember :  E n v i r o n m e n t a l  Aerosols (Air Pol- 
lution), Hygienic  Aspects of Aerosols. 

Secre tary  of the  Congress: Mrs. E.  Weidenhaus ,  Wiener  
Medizinische Akademie,  Stadiongasse 6-8, A-1010 Vienna, 
Austria.  

Turkey 

IAEA S ymp os iu m on Radio immunoassay  and 
Related Procedures in Clinical Medicine 
and Research 

in Istanbul, 10-14 September 1973. 

Fur the r  informat ion  by  the  scientific Secretaries:  
Dr. E. J. Garcia and Dr. E.  H. Belcher,  In te rna t iona l  
Atomic  Energy  Agency,  KS, rn tner  R ing  11-13, 
A-1010 Wien (Austria). 

Switzerland 

Sympos ium on Thirst  organized by the Swiss  
Union of Societies of Experimental  Biology 
in Lugano, 20 and 21 October 1973. 

The sympos ium will  be held under  the  auspices of the  
In te rna t iona l  Commission 'Regula t ion  of Food and W a t e r  
In t ake '  of the  In te rna t iona l  Union  of the  Physiological  
Sciences. Fu r the r  In fo rma t ion  by :  Prof. Georges Peters,  
Ins t i tu t  de Pharmacologie  de l 'Universi t6,  21, rue du 
Bugnon,  CH-1011 Lausanne/Swi tzer land .  


