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m e a n  t h a t  t he  p h e n o m e n o n  of r i bosoma l  gene ampl i f ica-  
t i on  is necessar i ly  i nvo lved  in t he  p r e s en t  mate r ia l .  The  
above  m e n t i o n e d  f ind ings  in Smittia m a y  be  i n t e r p r e t e d  
s i m p l y  as i nd i ca t i ng  t h a t  t he  i n t r a n u c l e o l a r  D N A  con- 
s t i t u t e s  un i t s  of r ep l i ca t ion  wh ich  are  a u t o n o m o u s  of 
t he  ch romosomes  and  b e h a v e  qu i t e  a s y n c h r o n o u s l y  w i t h  
t he  c h r o m o s o m a l  cycles bf dup l i ca t ion .  A n  ampl i f i ca t ion  
of t he  r i bosoma l  D N A  w i t h i n  t h e  nucleolus  cannot ,  how- 
ever, be  ru led  ou t  in such  cases since, in  a r ecen t  molecu la r  
h y b r i d i z a t i o n  s t u d y  a t  t he  c h r o m o s o m e  level  ~7 in D. hydei, 
r i b o s o m a l  R N A  was seen to  hybr id i ze  specif ical ly a n d  in 
cons iderab le  a m o u n t s  w i t h  t he  D N A  w i t h i n  t he  nucleolus  
a n d  no t  a t  all  w i t h  t he  D N A  of a n y  b a n d  in t he  ch romo-  
somes. This  p r o b l e m  r e m a i n s  to  be  t e s t ed  b iochemica l ly  
in  d i p t e r a n  m a t e r i a l  keep ing  in m i n d  t he  possible  var ia -  
b i l i t y  of t he  genome  f rac t ion  se t  a p a r t  for r i bosomal  
R N A  in t h e  d ip lo id  ceil Is a n d  also t h e  repress ion  of 
r ep l i ca t ion  of ce r t a in  c h r o m o s o m e  segmen t s  of diploid 
t i ssue  d u r i n g  d e v e l o p m e n t  of po ly t en ic  nuclei  ~9,,~0 

Riassunto. Ghiando le  sa l ivar i  di  l a r v e  di  Smittia (Chi- 
ronomidae)  sono s t a t e  i n c u b a t e  in  v i t ro  in  p resenza  di 
t i m i d i n a  t r i t i a t a .  Le moda l i t~  di m a r c a t u r a  dei cromo-  
somi  e dei nucleol i  d i m o s t r a n o  che in ques to  ma te r i a l e  

n o n  esiste corre lazione t r a  f r equenza  di m a r c a t n r a  del 
D N A  in t r anuc leo la re  e moda l i t~  o in t ens i tk  di m a r c a t u r a  
del D N A  cromosomico.  I n  pa r t i co la re  sono s taff  r iscon-  
t r a t i  casi  in  cui il D N A  in t r anuc l eo l a r e  a p p a r e  m a r c a t o  
m e n t r e  il D N A  cromosomico  n o n  & in fase di repl icazione.  
I r i su l t a t i  o t t e n u t i  s e m b r a n o  ind ica re  che il D N A  in t ra -  
nucleotare  in  Smittia s i s  cos t i tu i to  d a  u n a  o pifi u n i t g  di 
rep l icaz ione  au tonome .  
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Indefinite in vivo Life Span of Serially Isografted 

W h e t h e r  m a m m a r y  p a r e n c h y m a l  t i ssue  m a y  su rv ive  
in v ivo  indef in i t e ly  or no t  if e n v i r o n m e n t a l  cond i t ions  
are  f a v o u r a b l e  ~ is con t rover s i a l  8. M a m m a r y  gra f t s  f rom 
a qu iescen t  g land  of a 734-day-old v i rg in  f emale  mouse  
r egene ra t ed  n o r m a l  looking  g lands  and  secre ted mi lk  
fol lowing p a r t u r i t i o n  in hos t  mice 4. T he  qu iescen t  s t a t u s  
of m a m m a r y  g l ands  of o ld  mice  seems n o t  to  be  due  to  
t he  age ing  of t h e  g lands  themse lves .  M a m m a r y  t i ssues  
of t he  or ig ina l  donor  CBA mouse  were ser ial ly  i sograf fed  
b y  H o s m ~ o ' s  q u a n t i t a t i v e  t r a n s p l a n t a t i o n  t e c h n i q u e  5, 
a n d  t he  longes t  in  v ivo  life span  of g ra f t ed  m a m m a r y  
t issues  obse rved  was 1379 days  =, wh ich  is m u c h  longer  
t h a n  t he  life span  of a mouse.  F r o m  these  results ,  we 
p o s t u l a t e d  in 1967 t h a t  t he  c a p a b i l i t y  of m a m m a r y  pa ren -  
c h y m a l  t i ssue  to  su rv ive  in v ivo  is indef in i t e  if t he  favour -  
able  e n v i r o n m e n t a l  cond i t ions  were  renewed.  I n  1968, 
DANrEL e t  al. 3 m a d e  a c o n t r a d i c t o r y  r e p o r t  t h a t  t h e  
m a x i m a l  t i m e  t h a t  a n y  n o r m a l  m a m m a r y  t r a n s p l a n t  
series could be  car r ied  was 24 m o n t h s ,  which  is a pe r iod  
w i t h i n  t he  life span  of a mouse,  a n d  he  conc luded  t h a t  
n o r m a l  m a m m a r y  g lands  h a v e  a l imi t ed  ab i l i ty  to  pro-  
l i t e ra te  in v ivo  even  u n d e r  f avourab l e  condi t ions .  Recent ly ,  
we o b t a i n e d  a d d i t i o n a l  cases wh ich  seem to  s u p p o r t  our  
p rev ious  p o s t u l a t i o n  a n d  would  like to  r e p o r t  these  resu l t s  
in  th i s  c o m m u n i c a t i o n .  

Materials and methods. T he  3 new lines of ser ia l  i sograf ts  
of m a m m a r y  g lands  (des igna ted  as L ines  3, 4, a n d  5) 
were e s t ab l i shed  a n d  t h e  d a t a  o b t a i n e d  f rom t h e m  were 
c o m p a r e d  w i t h  t he  2 l ines p rev ious ly  r epo r t ed  b y  us ~ 
(referred to as Lines  I a n d  2). All t r a n s p l a n t e d  t i ssues  were  
excized f rom the  3rd pa i r  of m a m m a r y  g lands  of t h e  
donor  mice. Fo r  t h e  1st genera t ion ,  0.6 m m  m a m m a r y  
d u c t - s e g m e n t s  were isograffed f rom v i rg in  female  donors  
in to  t h e  4 th  m a m m a r y  gland-free  f a t  pads  ~, ~ of t h e  v i rg in  
female  hos t s  b y  I - IosmNo's  q u a n t i t a t i v e  t r a n s p l a n t a t i o n  
t e c h n i q u e  s. I d e n t i c a l  t e chn iques  were used for t r a n s -  
p l a n t a t i o n  of successful ly  g ra f ted  m a m m a r y  t issues  to  
succeeding genera t ions  f rom t he  p receed ing  one. Serial  
t r a n s p l a n t a t i o n  of t h e  m a m m a r y  t issues  der ived  f rom 
the  or ig inal  donors  were u n d e r t a k e n :  f rom a 135-day-old 

Mouse  M a m m a r y  Gland 1 

CBA mouse  to  ((~ BCB X C~ CBA)F-1  mice  (Line 1), a n d  to  
(9 C B A •  BCB)F-1 mice  (Line 2), f rom a 268-day-old  
C3H mouse  to  (9 C57BL • d ~ C3H)F-1 mice (Line 3) and  to  
(9 C3H • c? C57BL)F-1  mice  (Line 4), a n d  f rom a 206-day-  
old (9 CBA • ~ C57BL)F-1  mouse  to (9 CBA • c~ C57BL)-  
F-1 mice (Line 5). The  i n t e r v a l  b e t w e e n  t h e  serial  t r a n s -  
p t an tak ion  r a n g e d  f rom 34 to  222 days.  Fo l lowing  m a m -  
m a r y  t r a n s p l a n t a t i o n ,  t h e  hos t s  were  n e i t h e r  m a t e d  no r  
g iven  a n y  o the r  t r e a t m e n t .  T h r o u g h o u t  t he  expe r imen t s ,  
all an ima l s  were m a i n t a i n e d  u n d e r  u n i f o r m l y  con t ro l l ed  
e n v i r o n m e n t  a n d  p rov ided  w i t h  P u r i n a  L a b  Chow a n d  
w a t e r  ad  l i b i t um.  The  BCB, C B A ,  C3H, a n d  C57BL mice  
are all pedigreed  inb red  s t r a in s  w h i c h  h a v e  been  ra ised  
b y  s i s t e r - to -b ro the r  m a t i n g  a n d  m a i n t a i n e d  in our  l abora -  
toryS, 9, 

Results. The  inc idence  of successful  t r a n s p l a n t s  a t  each  
t r a n s p l a n t a t i o n  g e n e r a t i o n  in aI1 t h e  5 l ines is s h o w n  in 
the  Figure .  E x c e p t  for  L ine  5, ser ial  t r a n s p l a n t a t i o n  was  
d i s con t inued  a f t e r  v a r y i n g  per iods  of t r a n s p l a n t a t i o n  
i n s t ead  of ca r ry ing  on  indef in i te ly .  The  longes t  per iods  of 
in  v ivo  life span  of t h e  m a m m a r y  g lands  der ived  f rom the  
respec t ive  or ig inal  donors  w i t h i n  t he  e x p e r i m e n t a l  l imi ta -  
t i on  were 1414 days  (6 genera t ions)  in  L ine  1, 1379 days  
(7 genera t ions)  in Line  2, 491 days  (5 genera t ions)  in  
Line  3, 394 days  (3 genera t ions)  in  Line  4, a n d  748 days  
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Council of Canada, and also partly by the National Cancer Institute 
of Canada. The author is indebted to  Mrs. SHARON GRIFFIN for 
her technical assistance. 
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(10 generations) in Line 5. The incidence of successful 
t ransplants  of approx ima te ly  one-year-old m a m m a r y  tis- 
sue in Line 1 to 5 was as follows: 9/14, 19/34, 4/40, 4/10 
and 20/50 respect ively.  T h a t  of approx ima te ly  600-day-old 
tissue was 4/38 (3rd generat ion in Line 1), 3/40 (Sth 
generat ion in Line 2) and 13/36 (7th generat ion in Line 5). 
However ,  t h a t  of 670- to 680-day-old tissue was 11/20 
(Line 1), 20/42 (Line 2) and 14/50 (Line 5). I n  Line 1 
and 2, where the  serial t r ansp lan ta t ion  in tervals  were 
61 days  or longer, 26/36 and 11/38, respect ively,  surv ived  
on t ransp lan ta t ion  for more than  3 years which is def ini te ly  
longer t h a n  the  ord inary  life span of a mouse. I n  Line 5, 
where more f requent  serial t r ansp lan ta t ion  was performed 
at  an average in te rva l  of 54 days, 30% of 48 grafts were 
recovered as regenerat ing single m a m m a r y  glands at  each 
t r ansp lan ta t ion  site when the  m a m m a r y  tissues were 748 
days of age a t  the i r  10th t ransp lan ta t ion  generation.  
These successfully graf ted tissues were re t ransp lan ted  
into the  hosts of the  succeeding generation.  Sometimes,  
a t  the  t ime  of serial t ransplanta t ion ,  surv iv ing  and regen- 
erat ing m a m m a r y  graf t  tissues consisted of small  glands 
wi th  a few small  and fragile duct  systems. S ta inabi l i ty  
of these regressing grafts wi th  t r y p a n  blue was usual ly  
poor. This  t ype  of weakly  regenera t ing  graf t  was found 
i r respect ive of ei ther  the  age of the  tissue or the  number  
of t r ansp lan ta t ion  generations.  

Discussion. Although the  two inbred strains of mice, 
CBA and C3H, were original ly der ived f rom the  same 

ancestry  z0, the  incidence of thei r  spontaneous m a m m a r y  
cancer is ex t remely  different  n.  In  the  present  s tudy,  t rans-  
p lan tab i l i ty  of their  m a m m a r y  glands also appears  to be 
different.  Par t icu lar ly  in Line 4, t r ansp lan ta t ion  rates 
were so low t h a t  we gave up fur ther  serial t r ansp lan ta t ion  
at  the  3rd generation.  However ,  this  seems to be very  
unfor tuna te  as in all of the  o ther  4 lines, the  t ransplanta-  
t ion rates became higher  af ter  being ex t remely  low. W h y  
such an ex t reme drop in the  t r ansp lan ta t ion  ra te  occurs 
is unknown.  The  conclusion tha t  normal  m a m m a r y  glands 
have  a l imi ted  abi l i ty  to prol i ferate  in v ivo  even under  
favourable  condit ions m a y  have  been reached by  DANIEL 
et  al. a when they  encountered a ve ry  low incidence of the  
successful recovery  of regenera t ing  graf t  tissues. I n  thei r  
last  t r ansp lan ta t ion  generat ions they  ob ta ined  f rom 2 to 
38 successful t ransplants .  They  never  lost successful grafts 
comple te ly  before giving up fur ther  serial grafting. I t  
migh t  be possible therefore  to suspect  t h a t  t hey  m a y  
have  been able to carry  on the i r  serial t ransp lan ta t ion  
lines much  longer if t hey  had t r ied  to re t ransplant  the  
recovered graf t  tissues. I n  our s tudy  the  weakly  regen- 
erating, regressing m a m m a r y  grafts were found irrespec- 
t ive  of age of the  grafts  and they  could be found even in 
the  first  t r ansp lan ta t ion  generation.  Such grafts were not  

zo L. C. S T R O N G ,  Cancer Res. 2, 531 (1942). 
lZ  J .  S T A A T S ,  Cancer Res. 24, 147 (1964). 
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used for subsequent  serial t r ansp lan ta t ion  in our studies. 
We  are cer ta in ly  agreeable  to the  c o m m e n t  m a d e  by 
DAnieL et al. ~ t h a t  epi thel ial  cells of m a m m a r y  glands 
m a y  be heterogenous  wi th  respect  to the i r  prol i fera t ive  
potent ia l .  I t  is no t  unusual  to see coexistence of prelac- 
ta r ing  lobuloalveolar  growth and rest ing ducta l  branches 
in the  same m a m m a r y  gland dur ing p regnancy  in mice. 
Therefore,  the  capabi l i ty  of t ransp lan ted  m a m m a r y  paren-  
chyma l  tissues to regenerate  new m a m m a r y  glands is 
no t  age-dependeli t .  The  present  exper iments  appa ren t ly  
suppor t  our previous  hypothesis  t h a t  the  capabi l i ty  of 

mammary l  pa renchymal  tissue to survive  in v ivo  is 
indef ini te  if the  env i ronmenta l  cond~tmns are favourable .  

Zusamme~:/assung. Durch  wiederhol te  Transp lan ta t ion  
liess sich Mammagewebe  yon M/~usen w/ihrend einer Zeit- 
spanne am Leben erhalten,  welche die Lebensdauer  yon 
M~useli wesentlictl  i ibertrifft .  
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Abtransport yon Schwefelverbindungen aus Bohnenprim~irblfittern (Phaseolus vulgaris) nach Be- 
gasung mit H235S 

Schwefelwasserstoff  wird durch B1/itter aufgel iommen,  
oxidier t  oder  metabol is ier t  1. Neben dem i iberwiegenden 
Oxida t ionsproduk t  SO42 k6nnen in den Bl~t te rn  sehwe- 
felhaltige, prim~tre Amine  nachgewiesen werden, die IIicht 
den nati ir l icheli  SchwefelamiliosSmren entsprechen ~. Es  
stell t  sich die /?rage, ob die erw~hnten Verb indungen  
mobil is ier t  und wohin  sie allenfalls t ranspor t ie r t  werden. 

F igur  1 ze ig t  das typische Markierungsmuster  in einer 
ganzen Pf lanze nach einer Pr im~rb la t t f i i t t e rung  mi t  frisch 
zubere i te tem H2aSS-Gas. Die  Dars te l lung erfolgte durch 
Reduk t ion  yon 35SO42 3, Auffangen in 0 ,1N N a O H  und 
anschliesselidem Austre iben mi t  6 N  HCI. Das Pr im~r-  
b l a t t  wurde  w~hrend 3 h in einer d ichten  Ki ive t t e  begast  

H ~5 (0,075 m g H ~ S / 1 0 0 m l  ). Nach  15 h wurde  die ganze 
Pf lanze abgetStet ,  au to rad iograph ie r t  oder wie un ten  
al igegeben wei terbehandel t .  Die halbsei t ige Markierung 
des ersten Trifol iums ergibt  sich aus dem Lei tbi indel-  
ver lauI  in der  Pflanze, der andernor ts  beschrieben ist  *. 
Augenf~ll ig ist  die Bel ieferung der wacbsenden Spross- 
organe. 

F igur  2 gibt  Aufschluss fiber den Of t  des Transpor ts  
im Leitbi indel .  Pet iolas t i icke ausserhalb der Ki ive t t e  
wurden  ohne Verlust  der wasserl6slichen Subs tanzen  
durch Gefr iersubst i tu t ion mi t  Ather  pr~par ier t  5 und nach 
der t rockenen Methode mikroau to rad iograph ie r t  6.s. Die  
Schwefe lverbindungen werden  vorwiegel id im Ph loem 
t ranspor t ier t .  Auf  Mikroautorad iographien  yon Stengel- 
st i icken unter-  ulld oberhalb  des Pe t io laknotens  kol inten 
ebenfalls Ph loemmark ie rungen  festgestel l t  werden, wobei  

nur  die H~tlfte der Lei tbi indel  im Stengelquerschni t t  35S- 
Verbindungel i  ftihrten. Daraus  resul t ier t  die halbsei t ige 
Markierung des ersten Trifoliums. 

Die d i i l inschichtchromatographische  Analyse der was- 
serl6slichen Substanzel i  ~, 2 der Pet io la  ergab anorganische 
Schwefe lverbindungen und die eingangs beschriebenen 
35S-haltigen, prim/ireli  Amine.  F igur  3 stell t  die Auto-  
radiographie  eines Chromatogramms  der Aminos~uren-  
f rakt ion dar. Die numer ie r ten  Flecke entsprechen den 
35S-Aminen. Sie reagieren auf  verschiedene Spri ihreagen- 
zien ftir Aminos~uren 9 
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Fig. 1. Autoradiographie einer Bohnenpflanze naeh Prim~trblatt- Fig. 2. Mikroautoradiographie eines Petiolaleitbtindelquerschnitts 
fiitterung mit H23aS. 2/3 natiirliehe Gr6sse. naetl H2sSS-Ftitterung des Blattes. • 2000. 


