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u p p e r  p a r t  of t he  Figure .  Accord ingly ,  t h e  P H A  s t imu-  
l a t ed  l y m p h o c y t e s  m a y  be  cons ide red  to  show a be-  
h a v i o r  s imi l a r  to  t h a t  w h i c h  h a s  been  desc r ibed  b y  KLE- 
VECZ 4 for a b o d y  of d ip lo id  cells o b t a i n e d  f rom Chinese  
h a m s t e r s .  I n  a b o d y  of  m u r i n e  f i b rob l a s t s  (L cells), a 
d i f f e ren t  r a t e  of D N A  s y n t h e s i s  in  t h e  S p h a s e  was 
also f o u n d ;  here,  howeve r ,  t h e  de l ay  was  f o u n d  to  be  
a t  t h e  v e r y  s t a r t  of t h e  S p h a s e  5~8. T h e  a u t h o r s  be l ieve  
t h a t  eu-  a n d  h e t e r o c h r o m a t i n  show a d i f fe ren t  b e h a v i o r  
here.  I t  shou ld  also be  cons idered  t h a t  t he  syn thes i s  of 
DNA,  on  t h e  one  h a n d ,  a n d  t h e  syn thes i s  of R N A  a n d  
p ro te in ,  on  t h e  o t h e r  h a n d ,  show a rec iproca l  r e l a t i on  4, 9; 
t h i s  m a y  necess i t a t e  a t r a n s i e n t  s lowing down  of D N A  
s y n t h e s i s  in t he  S phase ,  in  o rder  to  m a k e  inc reased  
syn thes i s  of b o t h  R N A  a n d  p r o t e i n  possible,  A n y w a y ,  
our  s tud ies  h a v e  shown  t h a t  i t  is necessa ry  for  d i f f e ren t  
bodies  of cells to  be  e x a m i n e d  for t h e i r  d i f fe ren t  b e h a v i o r  
in  t h e  S p h a s e  10. 

Zusammen[assung. Karyo log i sche  u n d  z y t o p h o t o m e t r i -  
sche  U n t e r s u c h u n g e n  a n  P H A - s t i n m l i e r t e n  m e n s c h l i c h e n  
L y m p h o z y t e n  e r g a b e n  n a c h  76 h i m  D N S - K a r y o g r a m m  
e inen  we i t e r en  Gipfel  zwischen  d ip lo iden  und  t e t r a p l o i d e n  

W e r t e n .  D a r a u s  wi rd  geschlossen,  dass  bei  L y m p h o z y t e n  
in der  K u l t u r  die D N S - S y n t h e s e  in der  S -Phase  d iskon-  
t i nu i e r l i ch  verlXuft .  
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Hematopoietic Alterations Produced by Long-Term Treatment with Phytohemagglutinin 

I t  is k n o w n  t h a t  t h e  l y m p h o r e t i c u l a r  s y s t e m  of t h e  
m o u s e  undergoes  p r o f o u n d  cel lu lar  mod i f i ca t ions  in  re- 
sponse  to  a s ingle  dose of p h y t o h e m a g g l u t i n i n  (PHA)  ~-5. 
T h e  cha rac t e r i s t i c  changes  are  dep l e t i on  of m a t u r e  
t y m p h o c y t e s  a n d  t h e  a p p e a r a n c e  of n u m e r o u s  large  un-  
d i f f e r e n t i a t e d  cells in  t h e  spleen,  l y m p h  nodes,  a n d  t h y -  
mus.  L y m p h o p e n i a ,  n e u t r o p h i l i a  a n d  a n  a b n o r m a l  n u m -  
be r  of l y m p h o b l a s t o i d  cells are  seen in p e r i p h e r a l  b lood  3-4. 

I t  is no t  known,  however ,  if r e p e a t e d  a d m i n i s t r a t i o n  of 
P H A  for a long  per iod  of t i m e  would  p r oduce  p e r m a n e n t  
cell changes  s imi l a r  to  those  descr ibed  earl ier .  Th i s  s t u d y  
was  u n d e r t a k e n  to  f ind  o u t  w h e t h e r  t he  l o n g - t e r m  t r e a t -  
m e n t  w i t h  P H A  p roduces  a l eukemoid  r eac t i on  in C3H 
a n d  Swiss i n b r e d  s t r a i n s  of mice, 

The  a d m i n i s t r a t i o n  of P H A  ( B a c t o p h y t o h e m a g g l u t i -  
n in -P ,  Difco, De t ro i t ,  Mich.) b e g a n  w h e n  t h e  mice were 
2 m o n t h s  old, a n d  c o n t i n u e d  twice  wee ldy  for  16 (Swiss) 
a n d  24 (C3H) weeks  a t  t h e  dose of 5 mg/100  g of b o d y  w. 
i.p, Con t ro l  a n i m a l s  were in jec ted  w i t h  h e a t - i n a c t i v a t e d  
P H A  2 a t  iden t i ca l  i n t e rva l s  a n d  doses. Groups  of 10 mice  
were sacrif iced on  t he  1st week  of t r e a t m e n t  a n d  eve ry  2 
weeks  t h e r e a f t e r  to  t he  end  of t he  e x p e r i m e n t s .  50 mice  of 
each  s t r a i n  se rved  as u n t r e a t e d  cont ro ls .  A t o t a l  of 320 
mice  were  s tud ied .  P e r i p h e r a l  b lood  values ,  m a r r o w  (one 
femur) ,  a n d  splenic  cell c o u n t s  were assessed b y  s t a n d a r d  
t echn iques .  His to logic  sec t ions  were s t a i ned  w i t h  he-  
ma toxy l in -eos ine .  Cytologic  e x a m i n a t i o n s  were also per-  
fo rmed  in s m e a r s  s t a ined  w i t h  Giemsa.  

Mice (C3H) g iven  P H A  or i n a c t i v a t e d  P H A  deve loped  
s p l e n o m e g a t y  ( + 4 0 % )  a n d  h y p e r t r o p h y  of l y m p h  nodes.  
The  s p l e n o m e g a l y  was  m a i n l y  caused  b y  a h y p e r p l a s i a  of 
splenic  follicles a n d  p ro l i f e ra t ion  of  h e m a t o p o i e t i c  loci, 
a m o n g  wh ich  mye lopo ie t i c  cells were  p r e d o m i n a n t .  T he  
n u m b e r  of n u c l e a t e d  splenic  cells was  b e t w e e n  185 × 106 
a n d  252 x 10 ~. U n t r e a t e d  con t ro l  mice  h a d  150 ~ 20.6 
(S.D.) x 106 splenic  ceils. T h y m i c  a t r o p h y  was on ly  ob-  
se rved  in C3H mice  t h r o u g h o u t  t he  s t u d y  (Control  t h y m u s  
0.10 9= 0 .01% b o d y  wt . ;  E x p e r i m e n t a l  0.044 to  0 .067% 

b o d y  wt.).  T r e a t m e n t  w i t h  h e a t  i n a c t i v a t e d  P H A  did  n o t  
c h a n g e  t he  t h y m u s  weight .  No a l t e r a t i ons  of e r y t h r o c y t e  
va lues  a n d  p l a t e l e t  c o u n t s  were found  in  C3H mice. Con- 
trol,  g iven  i n a c t i v a t e d  P H A ,  a n d  e x p e r i m e n t a l  a n i m a l s  of 
t h i s  s t r a in  h a d  leucocytos is  (14,800 to  24,600/mm3;  Nor-  
m a l  = 9,200 ± 950/mm~) due  to  abso lu t e  l y m p h o c y t o s i s  
a n d  neu t roph i l i a .  The  n u m b e r  of i m m a t u r e  cells in peri-  
p h e r a l  b lood  was w i t h i n  n o r m a l  l imi t s  (0.2% of t he  t o t a l  
l eucocy te  count ) .  Myelopoie t ic  cells were  p r e d o m i n a n t  in 
t h e  mar row.  The  n u m b e r  of nuc l ea t ed  m a r r o w  cells in t h e  
r i g h t  f e m u r  was  s imi l a r  to  t h a t  of u n t r e a t e d  con t ro l  a n d  
r a n g e d  f rom 7 . 2 3 × 1 0 6  to  9 . 4 0 × 1 0 6  regard less  of t h e  
t r e a t m e n t .  

S imi la r  a l t e r a t i o n s  were obse rved  in t h e  spleen of Swiss 
mice u n d e r  chron ic  t r e a t m e n t  w i t h  P H A .  The  spleen cell 
n u m b e r  was 201 ?<106 in u n t r e a t e d  con t ro l  an imals .  
Fo l lowing  P H A  or i n a c t i v a t e d  P H A  t h e i r  n u m b e r  rose to  
a m a x i m u m  of 332.1 × 10 s cells on  t h e  6 th  week  of t h e  
t r e a t m e n t .  N o r m a l  e r y t h r o c y t e  (9.61 -4-0.16 × 1 0 s / r a m  3) 
a n d  p l a t e l e t  (1.11 i 0.01 × 106/ram 3) c o u n t s  were  f o u n d  
f rom the  1st to  t h e  10 th  week  of P H A  a d m i n i s t r a t i o n .  
A n e m i a  as i nd i ca t ed  b y  e r y t h r o c y t e  c o u n t s  of 6.71 to  
7.14 × 10S/mm a, w i t h  n o r m a l  r e t i cu locy te  c o u n t s  (4.8 to  
5 ,8%)  was  o b s e r v e d  f rom t h e  12 th  to  t h e  16 th  week  of t h e  
t r e a t m e n t  w i th  P H A .  The  a d m i n i s t r a t i o n  of i n a c t i v a t e d  
P H A  did  n o t  cause  a n e m i a  in  Swiss mice.  The  n o r m a l  
l eucocy te  c o u n t  was  24, 800 ± 1 ,230 /mm 3. Fo l lowing  e i the r  
P H A  or i n a c t i v a t e d  P H A  t h e  t o t a l  l eucocy te  c o u n t s  were  
b e t w e e n  24 ,700 /mm 3 a n d  33 ,800 /mm 8. L y m p h o c y t o s i s ,  
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neu t roph i l i a ,  a n d  a n o r m a l  n u m b e r  of i m m a t u r e  cells was  
found  in  t h e  b lood  of con t ro l  a n d  e x p e r i m e n t a l  mice. As 
in C3H mice, mye lopo ie t i c  cells were p r e d o m i n a n t  in  t he  
mar row.  The  n u m b e r  of f emora l  m a r r o w  cells r a n g e d  f rom 
9.51 × 1 0  s to  12.8 × 106 t h r o u g h o u t  t he  s tudy .  

I n  conclusion,  t h e  a d m i n i s t r a t i o n  of a r e l a t ive ly  low 
dose  of P H A  to mice,  for  a pe r iod  of 4 to  6 m o n t h s ,  pro-  
duces  a h y p e r p l a s i a  of t h e  l y m p h o r e t i c u l a r  s y s t e m  a n d  
m i n o r  h e m a t o p o i e t i c  changes .  T h e  n u m b e r  of b l a s t  cells 
in  t h e  b lood  was  w i t h i n  t h e  n o r m a l  range.  Th i s  s t u d y  does  
n o t  p r o v i d e  ev idence  in  s u p p o r t  of the  d e v e l o p m e n t  of a 
l eukemoid  r eac t i on  d u r i n g  p ro longed  P H A  a d m i n i s t r a -  
t i on  ~, 

l imfore t i cu la r ,  que  se acompaf i a  de a l t e r ac iones  m t n i m a s  
en  la s a n g r e  perif6rica.  E1 nf imero  de c61ulas b l~s t icas  en  
sangre  fu6 ba jo  y d e n t r o  de los l imi tes  normales .  Es to s  
es tud ios  i nd i can  que  u n a  dosis  r e l a t i v a m e n t e  b a j a  de 
F H A  no p r o d u c e  u n  a u m e n t o  p e r m a n e n t e  de c61ulas btSs- 
t icas  ( reaceidn leucemoide)  en  es tas  cepas  de  r a tones .  

B. B. L o z z l o  
The University o/ Tennessee, 
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192d Alcoa Highway, Knoxville (Tennessee 37920, USA),  
23 March 1971. 

Resumen. L a  a d m i n i s t r a c i 6 n  de  F H A ,  en dosis  de  
5 mg /100  g de  peso, po r  per iodos  de  4 a 6 meses  a r a t o n e s  
de  la  r azas  C3H y Suiza, c ausa  h i pe r p l a s i a  del  s i s t em a  
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T e s t o s t e r o n e  M e t a b o l i s m  b y  M o u s e  P l a c e n t a  i n  v i t r o  

I n  p r ev ious  s tud ies  we h a v e  d e m o n s t r a t e d  t h a t  p la -  
c e n t a l  t i s sue  f rom severa l  s t r a i n s  of mice  is c apab l e  of 
c o n v e r t i n g  r a d i o a c t i v e  p r e g n e n o l o n e  a n d  p r oges t e r one  to  
deoxyco r t i co s t e rone  a n d  seve ra l  r ing  A s a t u r a t e d  C2a 
c o m p o u n d s  h a v i n g  a 5 ~-conf igura t ion .  I n  add i t ion ,  preg-  
neno lone  a n d  p roges t e rone  were  s h o w n  to  be c o n v e r t e d  
to  3 a - h y d r o x y - 5  a - a n d r o s t a n -  17-one a n d  to  4 -andros t ene -  
3, 17-dione.  T h e  f o r m a t i o n  of a n d r o g e n s  in sma l l  y ie ld  
fo l lowing i n c u b a t i o n  of p r oges t e r one  h a s  b e e n  obse rved .  
No es t rogens  were  i so la ted  L T h e  pu r pos e  of t h e  p r e s e n t  
e x p e r i m e n t  is to  d e m o n s t r a t e  b y  i n c u b a t i o n  w i t h  4-C x4- 
t e s t o s t e r o n e  w h e t h e r  m o u s e  p l a c e n t a e  a re  ab le  to  c o n v e r t  
a n d r o g e n s  to  es t rogens .  

Material and methods. P l a c e n t a e  of 19 -20-day-o ld  preg-  
n a n t  mice  of t h e  R - I I I  s t r a i n  were  r e m o v e d  i m m e d i a t e l y  
a f t e r  t h e  a n i m a l  h a d  b e e n  sacrif iced.  T h e  de t a i i s  of t h e  
m e t h o d s  used  are  r e p o r t e d  e l sewhereL  I n  brief,  e ach  
p l a c e n t a  was  d iv ided  a n d  8 q u a r t e r s  (400 mg/ f lask)  were  
p r e i n c u b a t e d  for 1 h in  K r e b s - R i n g e r  b i c a r b o n a t e  me-  
d i u m  in a n  a t m o s p h e r e  of 95% O 2 - 5% CO 2 in a s h a k i n g  
i n c u b a t o r  a t  37 °C. Af te r  p r e i n c u b a t i o n ,  t h e  m e d i u m  was  
d i s ca rded  a n d  rep laced  w i t h  f resh  m e d i u m .  4-Ci4-Testo- 
s t e rone  (0.2 ~xCi, s.a. 29.2 m C i / m M )  was a d d e d  to  t h e  
i n c u b a t i o n  m e d i u m  as a sma l l  v o l u m e  of e t h a n o l i c  
so lu t ion  a n d  t h e  i n c u b a t i o n  was  c o n t i n u e d  for 3 h. Af te r  
i n c u b a t i o n  t he  p l a c e n t a l  t i s sue  a n d  m e d i a  were  e x t r a c t e d  
w i t h  ch loroform.  Fo l lowing  e v a p o r a t i o n  of t h e  so lvent ,  
t h e  r e s idue  was  p a r t i t i o n e d  b e t w e e n  to luene  a n d  N N a O H  
to  o b t a i n  pheno l i c  a n d  n e u t r a l  f rac t ion .  P u r i f i c a t i o n  a n d  
s e p a r a t i o n  of t h e  r a d i o a c t i v e  m e t a b o l i t e s  p r e s e n t  in  
n e u t r a l  f r ac t ion  was  a c c o m p l i s h e d  b y  p a p e r  a n d  t h i n -  
l aye r  c h r o m a t o g r a p h y .  T h e  r a d i o a c t i v e  m e t a b o l i t e s  were  
d e t e c t e d  b y  m e a n s  of a n  a u t o m a t i c  c h r o m a t o g r a m  
scanner .  R a d i o a c t i v i t y  was q u a n t i t a t i v e l y  d e t e r m i n e d  
us ing  sc in t i l l a t ion  spec t rome te r .  T h e  i nd iv idua l  l abe t led  
c o m p o u n d s  were  iden t i f i ed  b y  t h e  c r y s t a l l i z a t i on  to  
c o n s t a n t  specific a c t i v i t y .  

Results. T h e  t o t a l  r e c o v e r y  of r a d i o a c t i v i t y  was  92%.  
I n  pheno l i c  f r ac t i on  less t h a n  1000 c p m  r e m a i n e d  a f t e r  
t h e  second t o l u e n e ] N  N a O H  p a r t i t i o n .  T h e r e  was no  
r a d i o a c t i v i t y  c o r r e s p o n d i n g  to  e s t rone  or  es t rad io l  a f t e r  
p a p e r  c h r o m a t o g r a p h y  of t h e  pheno l i c  f r a c t i o n  in  a 
b e n z e n e / p r o p y l e n e  glycol sys tem.  T h e  n e u t r a l  f r ac t ion  
was  c h r o m a t o g r a p h e d  in a c y c l o h e x a n e : b e n z e n e  (3: 1)/ 
p r o p y l e n e  glycol sys tem.  6 r a d i o a c t i v e  zones  were de- 
t e c t e d  on  t h e  c h r o m a t o g r a m s ,  T he  m e t a b o l i t e s  of t e s to -  

s t e rone  were ox id ized  w i t h  c h r o m i c  acid a n d  t h e  ox ida-  
t i on  p r o d u c t s  were c h r o m a t o g r a p h e d  in LISBOA 2,3 t h i n -  
l aye r  s y s t e m  'O' .  F r o m  4 m e t a b o l i t e s  less po l a r  t h a n  
t e s tos t e rone ,  2 were ox id ized  to  5 a - a n d r o s t a n e - 3 , 1 7 -  
dione.  2 m e t a b o l i t e s  were  s h o w n  unoxid ized .  T h i n - l a y e r  
c h r o m a t o g r a p h y  of 4 r a d i o a c t i v e  m e t a b o l i t e s  less po l a r  
t h a n  t e s t o s t e r o n e  r evea l ed  t h a t  t h e y  possessed t h e  s ame  
c h r o m a t o g r a p h i c  mobi t i t i e s  as  s t a n d a r d s  of 3 f l -hydroxy-  
5 a - and ros t an -17 -one ,  3 a - h y d r o x y - 5  c~-androstan-17-one,  
4-andros tene-B,  17-dione a n d  5c , -andros tane-3 ,  17-dione. 
T h e  c ry s t a l l i z a t i on  d a t a  for  e ach  of these  c o m p o u n d s  
a re  p r e s e n t e d  in T a b l e  I. T h e  r a d i o a c t i v e  m a t e r i a l  more  
po l a r  t h a n  u n c o n v e r t e d  t e s t o s t e r o n e  ha s  n o t  b e e n  iden-  
t i f ied.  Th i s  ma te r i a l  h a d  t h e  s ame  m o b i l i t y  as 6fl- 
h y d r o x y - 4 - a n d r o s t e n e - 3 , 1 7 - d i o n e  in  LISBOA th in - l aye r  
s y s t e m s  ' L '  a n d  'C'.  C rys t a l l i z a t i on  s tud ies  w i t h  t h i s  
m a t e r i a l  were no t  poss ible  due  to  insuf f ic ien t  a m o u n t s  

Table I. Identification of 4-C14-testosterone metabolites by recrys- 
tallization to constant specific activity (cpmlmg) 

Metabolite identified Crystallization No.~ 

1 2 3 4 

4-Androstene-3,17-dione 1980 1980 1870 
3300~ 2200 b 1830 a 

3~-Hydroxy-5a-androstan- 7920 7330 7500 
3,17-dione 9610 a 7300 b 7570 
3/~-H ydroxy-5~x-androstan- 5200 4950 4400 
3,17-dione 7880 e 5740 a 4850 a 
5=-Androstane-3, t 7-dione 4820 4740 4760 

6711 b 5600 e 4620 ~ 

7600 
7400 d 
4500 
4620 ~ 

* Upper figure denotes specific 
denotes specific activity of the 
ethanol. ~ n-hexane]acetone. 
acetate. 

activity of the crystals, lower figure 
corresponding mother liquor, b 70% 
a 70% methanol. ~ n-hexane]ethyl 
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