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In  contrast ,  the  m a x i m u m  t ime  t h a t  m a m m a r y  tissue 
can survive  and remain  in sat isfactory condi t ion is, at  
present,  unknown.  The  small, s low-growing m a m m a r y  
tissues t h a t  result  f rom several  generat ions of short- 
in te rva l  passage are no t  discarded because t h e y  die, bu t  
because the  a m o u n t  of avai lable  tissue is no t  adequate  
for subsequent  propagat ion.  Indeed,  these tissues which 
have  10st the i r  ab i l i ty  to prol i ferate  appear  to be in 
excel lent  condi t ion  as judged by  l~ght and electron 
microscopy ~4. In  the  present  experiments ,  m a m m a r y  
tissue t ransplanted  at  year ly  in tervals  was hea l thy  at  the  
end of 5 years, and it  is not  unreasonable to projec t  t ha t  
i t  will  remain  so for several  more. This result  m a y  be 
interes t ingly  compared  to the  da ta  repor ted  by  HosI-IINO 8, s, 
in which two impor t an t  differences in me thod  are appar-  
ent. First ,  HOSHI~O plot ted  surv ivorsh ipra ther  than  growth 
ra te  against  t ime.  Second, ve ry  unequal  t ransp lan t  
in tervals  were used in his lines. In  one case for example  9, 
the  in te rva l  be tween  t ransplants  ranged from 34 to 
222 days, and the  t ime  from the  final  t ransp lan t  to 
t e rmina t ion  of the  exper iment  was some 600 days. 
Because t ransp lan t  in tervals  of this  magni tude  do not  
pe rmi t  the  tissue to express its po ten t ia l  for growth,  
tkese exper iments  are not  formal ly  comparable  to the  
several  repor ted  instances in which m a m m a r y  aging has 
been described in te rms  of l imi ted  growth po ten t ia l  under  
condit ions of short,  uniform t ransp lan t  intervals .  His  
results are, however,  qui te  comparable  to the  long- 
in terva l  l ine described in t he  present  report ,  and both  
indicate  t ha t  the  abi l i ty  of m a m m a r y  cells to survive  may  
be unl imi ted  if env i ronmenta l  condit ions are satisfactory.  
This  conclusion is also suppor ted  by  results showing t h a t  
t ransplants  der ived from old donors are indis t inguishable 
from those obta ined f rom young  donors3. 

Fu tu re  misunders tandings  migh t  be avoided if ter-  
minology were more s tandardized (I have  been par t icu-  

lar ly inconsis tent  in this  regard), and i t  is suggested t h a t  
the  following terms be used to dis t inguish be tween  two  
qua l i t a t ive ly  different  parameters .  They  m a y  apply  
equal ly  well  to in v ivo  and in v i t ro  studies of cell aging. 

'Growth  span'  should refer to exper iments  in which 
prol i fera t ion is measured in reference to t ime, t ransfer  
generation,  or some other  tempora l ly- re la ted  unit.  The  
m a x i m u m  poten t ia l  growth span of a t issue or cell can be 
measured only under  condi t ions  which pe rmi t  full  
expression of this prol i ferat ive potent ia l .  

'Life span'  should indicate  the  abi l i ty  of tissue of ceils 
to remain  l iv ing and in biologically sat isfactory condi t ion 
in respect  to t ime  or related units.  M a x i m u m  poten t ia l  life 
span m a y  be measured  only under  condit ions which best  
favor  endurance,  and which are designed to el iminate ,  
for example,  sys temat ic  effects of aging organisms upon 
cons t i tuent  ceils or tissue. 

Rdsum~. Les glandes mammai re s  de la souris n ' on t  
qu 'une  possibilit6 l imit6e de d6veloppement  quand  elles 
sont  t ransplant6es  en s6rie sous des condi t ions  qui  
pe rme t t en t  une prol if6rat ion continue.  Les condit ions de 
t r ansp lan ta t ion  qui ma in t i ennen t  les greffes en phase 
s ta t ique,  6tendent  no tab l emen t  la p6riode duran t  
laquelle  la glande peut  ~tre t ransplant6e.  Les r6sultats  
ind iquen t  qu ' en  d6pit  de la dur6e l imit6e de croissance 
des cellules mammaires ,  la longueur  de vie  potent ie l le  
peu t  ~tre i l l imit6e sous des condit ions envi ronnantes  
op t imum.  
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On S o m e  Interest ing Features  of the H yp oth a lamo-Hypophys ia l  Vascular izat ion in the 
Lizard Hemidactflus flaviviridis 

Hypo tha l amic  vascular izat ion has been s tudied in a 
va r i e ty  of rept i l ian species 1-5. As in o ther  reptiles, in 
H. ]laviviridis also the  p r imary  capi l lary plexus of the  
median  eminence gives rise to  the  por ta l  vessels which 
irrigate the  pars  distalis (Figures 1, 2 and 4). The  neural  
lobe receives an independent  infundibular  ar tery  which 
is der ived f rom the  internal  carotid.  Apar t  f rom this, the  
median  eminence also contr ibutes  vessels to the  vascu-  
la ture  of the  neural  lobe. They are comparable  to the  
'por ta l  vessels '  in thei r  format ion  (Figures 1 and 2). I t  
is well  established tha t  the  hypo tha lamic  hormones 
conducted  th rough  the  por ta l  vessels control  the  adeno- 
hypophys ia l  functions.  In  this species, the  blood t h a t  
flows into the  neural  lobe f rom the  median  eminence 
migh t  also be exposed to some of the  releasing hormones.  
An unin te r rup ted  vascular  sep tum demarca tes  the  
boundary  be tween the  neural  lobe and pars in te rmedia  
(Figures 5 and 6). The  neurosecre tory  axons of the  
paravent r icu la r  (PVN) and supraopt ic  (SON) nuclei 
r ami fy  extens ive ly  and have  per ivascular  endings in the  
neural  lobe (Figure 3). P rominen t  Herr ing  bodies were 
seen over ly ing the  blood vessels of the  vascular  sep tum 
(Figure 6). Apparen t ly  this blood contains  the  neuro- 
hormones  secreted by  the  SON and P V N  and some 
releasing hormones  which are conducted  through the  

draining vessels from the  median  eminence to the  
neural  lobe. 

Meagre vascular izat ion of the  pars in te rmedia  has been 
repor ted  in several  ver tebrates ,  including reptiles6, L 
However ,  in the  l izard Calotes versicolor, an extensive 
vascular  connect ion be tween the  neural  lobe and pars  
in te rmedia  is repor ted  s. In  H. flaviviridis, as the  pars 
in te rmedia  is least vascular ized (Figures 5 and 7) and 
is also to ta l ly  devoid  of neurosecre tory  axons, the  only 
p a t h w a y  of conduct ion of act ive  principles into this 
component  is th rough the blood vessels of the  vascular  
septum. Thus, the  pars in te rmedia  is control led by  a 
neurovascular  mechanism.  The h i ther to  unknown vascu-  
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Figs. 1 arid 2. Hypothalamo-hypo- 
physial vascularization. Arrow on 
the left side in each Figure shows 
portal vessels entering pars distalis. 
Right side arrow shows vessels ent- 
ering neural lobe. India ink injected. 
• 100. 

Fig. 3. Median sagittal section show- 
ing neuroseeretory tract (arrow) from 
PVN and SON proceeding towards 
neural lobe. Aldehyde fuehsin. • 100. 

Fig. 4. Arrows show portal vessels 
entering pars distalis from median 
eminence. • 100. 

Fig. 5. A portion of pars distalis, 
pars intermedia and neural lobe. 
Note the avaseular pars intermedia. 
• 

Fig. 6. Accumulation of Herring bod- 
ies around the blood vessels of the 
vascular septum lying between the 
neural lobe and pars intermedia. 
AF, • 500. 

Fig. 7. Vascularization of the hypo- 
thalamo-hypophysial complex. Note 
the scanty vaseularization of pars 
intermedia. • 100.B, blood vessel; H, 
Herring bodies; I N, Pars intermedia; 
M, median eminence; N, neural lobe; 
PD, pars distalis. 

la r  c o n n e c t i o n  b e t w e e n  t h e  m e d i a n  e m i n e n c e  a n d  n e u r a l  
lobe s u g g e s t s  t h e  p o s s i b i l i t y  of  s o m e  re leas ing  h o r m o n e s  
g e t t i n g  in to  t h e  p e r i p h e r a l  c i r cu l a t ion  a long  w i t h  t h e  
n e u r o h o r m o n e s  of  t h e  S O N  a n d  P V N ,  w h i c h  m a y  h a v e  
s o m e  u n k n o w n  e x t r a h y p o p h y s i a l  f unc t i ons .  
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Zusammen/assung. T u s c h e i n j e k t i o n  lgss t  V e r b i n d u n g e n  
de r  K a p i l l a r n e t z e  in  M e d i n a l o b u s  m i t  d e n e n  des  N e u r a l -  
l obus  de r  H y p o p h y s e  bei  e iner  E i d e c h s e  e r k e n n e n .  D e r  
I n t e r m e d i g r t e i l  is t  ganz  o h n e  Gefgsse,  w a s  i m  H i n b l i c k  
au I  e inen  m 6 g l i c h e n  H o r m o n f l u s s  y o n  I n t e r e s s e  ist. 
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