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S imi la r  conc lus ions  h a v e  b e e n  d r a w n  f rom exper i -  
m e n t s  c o n d u c t e d  ear l ier  w i t h  L929 m o u s e  cells v,s. ' P ro -  
p o r t i o n a l  t im ing ' ,  of m a c r o m o l e c u l a r  e v e n t s  in  cell dupl i -  
ca t ion ,  is p r o b a b l y  a c h a r a c t e r i s t i c o n  of a n i m a l  cells in  
t he  e x p o n e n t i a l  s t a t e  of cell p ro l i f e r a t ion  ~3, a p p l y i n g  to  
b o t h  n o r m a l  a n d  h igh ly  neop las t i c  cells ~ ,~ .  

Zusammenfassung. E i n e  i n d i r e k t e  M e t h o d e  de r  Ana lyse  
des  m i t o t i s c h e n  Zel l -Zyklus  w u r d e  a n  ve r s ch i eden  rasch,  
j e d o c h  s t e t s  e x p o n e n t i e l l  w a c h s e n d e n  Suspens ions -Ku l -  
t u r e n  yon  n e o p l a s t i s c h e n  Maus -Mas t -Ze l l en  des  S t a m m e s  
P 8 1 5 Y  u n d  K u l t u r e n  yon  L929 Maus-Ze l len  geprt i f t .  Die  
e x p e r i m e n t e l l e n  K u r v e n  (Daue r  de r  G2-per iode  als F u n k -  
t i o n  d e r  K u l t u r e n - V e r d o p p l u n g s z e i t ,  m i t o t i s c h e r  I n d e x  
als F u n k t i o n  de r  spezi f i schen ~ r a c h s t u m s g e s e h w i n d i g k e i t  
de r  K u l t u r e n ,  u n d  D N A - s y n t h e t i s c h e r  I n d e x  als  F u n k t i o n  
de r  spezi f i schen W a c h s t u m s g e s c h w i n d i g k e i t )  s ind  m i t  de r  
H y p o t h e s e  im E i n k l a n g ,  n a c h  de r  die D a u e r n  de r  GI- ,  
S-, G2- u n d  der  M - P e r i o d e  h o m o g e n - l i n e a r e  F u n k t i o n e n  
de r  G e n e r a t i o n s d a u e r  r e s p e k t i v e  de r  G e s a m t d a u e r  des  
Zel l -Zyklus  s ind.  Demzufo lge  s ind  u n t e r  B e d i n g u n g e n  
s t r e n g  exponen t i e l l en  K u l t u r e n w a c h s t u m s  die D N A -  
Syn these -Pe r iode ,  die G2-Per iode  u n d  die Mi tose -Pe r iode  
n i c h t  yon  k o n s t a n t e r  Dauer ,  wie i ib l icherweise  a n g e n o m -  
m e n  wird.  Die  e x p e r i m e n t e l l  e r z w u n g e n e  Ver l / inge rung  

ode r  V e r k i i r z u n g  de r  G e n e r a t i o n s d a u e r  de r  s ich  in  de r  
IZul tur  t e i t e n d e n  Zellen (R-Zellen)  wi rd  s o m i t  n i c h t  a l le in  
d u r c h  die G1-Per iode  b e s t i m m t ,  s o n d e r n  d u r c h  gleich- 
zei t ige u n d  p r o z e n t u a l  gleichmitssige E x p a n s i o n  oder  
K o n t r a k t i o n  a l ler  v ie r  c h a r a k t e r i s t i s e h e n  P h a s e n  des Zell- 
Zyklus .  

H. Mos~g ~* 

Station de Zoologic expdrimentale de l' Universitd, 
7200 Gen~ve (Switzerland), 7 March 1967. 

la In the experiments with P815Y cells growth rate was in all likely- 
hood limited (controlled) by the O 2 concentration in the culture 
medium. The possibility that  the timing mode is altered under 
different conditions of growth control, therefore, cannot be ex- 
cluded at present. 
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A t y p i c  C h r o n o l o g y  o f  the  Mi to t i c  C y c l e  o f  N e o -  
p l a s t i c  M o u s e  M a s t  C e l l s  x 

The  life cycle of  a c t i v e l y  p ro l i f e ra t ing  m a m m a l i a n  cells 
is c h a r a c t e r i z e d  b y  t h e  ex is tence  of a n  ex t ens ive  G1- 
per iod  a n d  b y  a G2-per iod  wh ich  e x t e n d s  f rom 1 0 - 2 0 %  
of t h e  gene ra t ion  t ime .  T y p i c a l  example s  are  d ip lo id  
h a m s t e r  cells ~, h u m a n  H e L a  cells 3 a n d  mouse  L929 cells 4. 
M y  s tud ies  w i t h  P 8 1 5 Y  cells ~-7 revea led ,  for  t h e  f i r s t  
t i m e  in a m a m m a l i a n  cell s t ra in ,  a t y p i c a l  b e h a v i o u r  of 
t h e  mi to t i c  cycle. Conclus ive  ev idence  ha s  been  o b t a i n e d  
t h a t  mouse  asc i tes  m a s t  ceils, w i t h  a n  e x p o n e n t i a l  s t a t e  
of p ro l i fe ra t ion ,  l ack  a d e t e c t a b l e  G l - p e r i o d  in  t h e i r  cell- 
d ivis ion-cycle .  Ca lcu la t ion  of t h e  i n v a r i a n t  f r a c t i o n s  of 
g e n e r a t i o n  t i m e  s p e n t  in  o b s e r v a b l e  mi tos i s  (C4=M/¥, 

= d u r a t i o n  of t h e  m i t o t i c  cycle i.e. g e n e r a t i o n  t ime ,  
M = d u r a t i o n  of o b s e r v a b l e  mitosis)  a n d  in  D N A  syn-  
thes i s  (C2 =-g /~ ,  ~ =  d u r a t i o n  of t h e  D N A  s y n t h e s i s  
per iod)  s b y  so lv ing  t h e  e x p o n e n t i a l  equa t ions ,  

e Iln2)~' - 1 = -gM = 0.02747 (1) 
a n d  

e0n2) I~+~)(e( la2)c ' - ,_  1) ----- R s  = 0.88142,  (2) 

in  w h i c h  Ca = Gz/¥ = 0.16821 (Gz = d u r a t i o n  of t h e  G2- 
per iod) ,  y ie lded  ~'a = 0.03911 a n d  C2 = 0.81838. F r o m  
th i s  I de  r ivedfo r  ~'1 = G"I/{ = 1 -- (Cl + C'a + ~ )  ( ~  = 
d u r a t i o n  of t h e  Gl -pe r iod)  t he  v a l u e  Cx = -- 0.0257 w i t h  
a s t a n d a r d  d e v i a t i o n  of s(C-1)= :k0 .07704,  wh ich  is, 
acco rd ing  to  S t u d e n t ' s  t - t e s t  n o t  s ign i f i can t ly  d i f f e ren t  
f rom C-t = 0L Since  ~3 = G~/7 = 0.16821 is p r o b a b l y  a n  
o v e r e s t i m a t e  (for r ea sons  of m e t h o d o l o g y  5,,), t h e  specif ic  
c h r o n o l o g y  of t h e  m i t o t i c  cycle of e x p o n e n t i a l l y  r rmt t ip ly-  
ing  P S I S Y  cells, expressed  in % of g e n e r a t i o n  t ime ,  is 
m o s t  l ikely t h e  fol lowingg:  

100(? 
= (0%, 81.84%, 14.25%. 3 .91%) .  

Thus ,  in  P 8 1 5 Y  cells, D N A  s y n t h e s i s  c o m m e n c e s  w i th in  
m i n u t e s  a f t e r  ceil d iv is ion ,  p r o b a b l y  in a s ingle  ch romo-  
some  p a i r  a n d  in a specific nuc l eo t ide  sequence .  Repl ica-  
t / on  of c h r o m o s o m a l  D N A  is t e r m i n a t e d  when t h e  cell 
has  passed  t h r o u g h  a p p r o x i m a t e l y  82°/o of i t s  t o t a l  life 
span,  p r o b a b l y  also a t  a specif ic  s i te  in a specific ch romo-  
some pa i r  1°. Since P 8 1 5 Y  cells do h a v e  a G2-per iod 
(C3 > 0), a n d  s ince t h e  d u r a t i o n s  of t h e  G2-per iod a n d  of 
mi tos i s  are of a m a g n i t u d e  wh ich  is t yp i ca l  for  m a m m a l i a n  
cells, t h e  D N A - s y n t h e s i s  pe r iod  is e x p a n d e d  en t i r e ly  a t  
t h e  expense  of t he  Gl -pe r iod .  
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The fac t  t h a t  a typ ica l  behav iour  of the  mi to t i c  cycle, 
in an imal  cells, has  been  prev ious ly  observed  only among  
embryonic  cell  var ie t ies  n,l~, and now also in an adu l t  
m a m m a l i a n  cell de r ived  f rom an ex t r eme ly  v i ru len t  neo- 
plasm, is in te res t ing  and suggest ive.  Metabol ic  similari t ies 
be tween embryon ic  cells and  neoplast ic  ceils h a v e  long 
been recognized and  re la ted to an  increased capac i ty  for 
prol i ferat ion of bo th  of these categories  of cells. I t  now 
appears  t h a t  these  metabo l ic  similari t ies also mani fes t  
themselves  in specific devia t ions  f rom the  charac ter i s t ic  
t iming pa t t e rn  of t he  normal ,  adult ,  an imal  cell 'cycle. I f  
i t  can  be confi rmed,  by  fur ther  exper imenta t ion ,  t h a t  
mal ignant  cell t r ans fo rmat ion  indeed al ters  the  normal  
cell-division-cycle of adul t  m a m m a l i a n  cells by  relaxing,  
to a var iab le  degree, t he  controls  which suppress D N A  
synthesis in normal  adul t  cells dur ing the  ear ly  pa r t  of 
the in te rphase  (Gl-period),  t hen  a new q u a n t i t a t i v e  as- 
sessment of the  degree of ma l ignancy  is feasible, an  
assessment based on the  eva lua t ion  of the  pa ramete r s  

The  obse rva t ion  t h a t  D N A  synthesis  commences ,  in 
certain rap id ly  prol i fera t ing cells such as neoplast ic  mouse  
mast  cells and embryon ic  ceils, immedia te ly ,  t h a t  is wi th in  
minutes  af ter  cell division, is of considerable  in teres t  also 
in regard to the  p rob lem of g rowth  control .  The  observa-  
t ion t h a t  the  cell r eproduc t ion  cycle is i n t e r rup ted  - by  
inhibi t ion of R N A  and prote in  synthesis,  for example  - 
most  easily and d ramat i ca l ly  in ear ly  stages of the  inter-  
phase ~z,xa, had  led to the  belief t h a t  the  b iochemical  
act ivi t ies  which form the  basis of the  Gl -per iod  establ ish 
the requis i te  condi t ions  for cell division and for mitosis  ~z 
Our Iindings (absence of G1), in P815Y cells, indicate  
t ha t  specific b iochemical  ac t iv i t ies  of newly dupl ica ted  
cells, such as the  synthes is  of specific R N A ' s  or  prote ins  

dur ing the  ear ly  pa r t  of in terphase,  are  no t  an  essent ial  
r equ i r emen t  for t h e  induc t ion  of a new cycle of D N A  
synthesis  and mitosis.  T h e y  also suggest  t he  possibi l i ty  
t h a t  t he  p r ima ry  and decisive factors  i nvo lved  in t he  
propuls ion of the  ceil  r ep roduc t ion  cycle begin to  opera te  
a t  some s tage  dur ing  mitosis,  r a the r  t h a n  af te r  cell 
d ivis ion ln,1% 

Zusammen/assung. I m  mi to t i schen  Zyklus  vol l s tgndig  
asynchroner ,  exponent ie l l  prol i fer ierender  neoplast ischer  
Mausmastze l len  des S t a m m s  P815Y ist  die G1-Phase voll-  
stXndig abwesend.  D N A - S y n t h e s e  (S-Phase) beanspruch t  
84%, G2-Phase 14% und Mitose 4% der vol len Daue r  des 
Zell-Zyklus.  
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lntegumental Tyrosinase Activity in Reptiles 

Rept i les  fo rm a cri t ical  ve r t eb r a t e  class in evo lu t iona ry  
Studies as t h e y  are  basical ly  te r res t r ia l  and  show the  
deve lopmenta l  (anmiote)  character is t ics  of the  h igher  
ver tebra tes ,  b u t  re ta in  t he  p r imi t ive  inab i l i ty  to  inde- 
penden t ly  ma in ta in  a cons t an t  b o d y  t empera tu re .  I n  an  
evo lu t ionary  s tudy  1, i t  appeared  t h a t  t he  amniotes ,  in 
cont ras t  to  t he  anamniotes ,  showed low in t egumen ta l  
tyrosinase a c t i v i t y  levels  as well  as the  l imi ta t ion  of the  
Subcellular local iza t ion of enzyme  ac t i v i t y  to  t he  par t icu-  
la te  f rac t ion af te r  u l t racent r i fugat ion .  As a result ,  repre-  
senta t ive  species of t he  3 ma jo r  orders  of the  class 
t~eptilia, t he  Chelonia  (turtles), Crocodil ia  (crocodiles) 
and S q u a m a t a  (suborder Serpentes,  snakes and suborder  
Sauria, lizards) were inves t iga ted  in regard  to the  var ious  
aspects of the i r  i n t egumen ta l  tyros inase  a c t i v i t y  levels, 
including the  ana tomic  and subcel lular  tyros inase  distri-  
but ion and the  ex t en t  of tyros lne  ca rboxyl  incorpora t ion  
into melanin.  

Methods and materials. All rept i les  used (Table I) were 
decapi ta ted  and  the  dorsal and ven t ra l  skin areas were 
l ramediate ly  r emoved  and frozen ( -  27 °C). I n  Opheodrys 
the  la tera l  skin was also studied.  The  enzyme  in Trionyx 
in tegument  bound  to the  carapace  and p las t ron  was com- 
Pared wi th  t h a t  in the  remain ing  por t ions  of t he  skin. The  
enzyme prepara t ion ,  rad iomet r ic  assay procedures  and 

Table I. Species utilized in the study of integumentary tyrosinase 
activity in reptiles 

Species No. of animals Boby 
used i weight (g) b 

Trionyx lerox 
(Florida softshelt turtle) 3 11 (10-12) 

Caiman sclerops 
(Spectacled caiman) 3 235 (209-257) 

Opheodrys aestiw~s 
(Vine snake) 3 17 (14-22) 

Anolis carolinensis 
(American 'chameleon') 10 (2} 3.6 (2.7-4.1) 

The number in parenthesis represents the total number of pooled 
samples. Otherwise the number of enzyme preparations is equal to 
the number of animals used. b Mean weight (weight range). 
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