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us ing  t he  Toyo- rosh i  No. 51 f i l ter  p a p e r  and  a so lven t  of 
n - b u t a n o l :  acet ic  acid:  w a t e r  (4:1:1). T he  f luorescen t  
spots  were iden t i f i ed  b y  compar i son  w i t h  t he  a u t h e n t i c  
c o m p o u n d  of 5 - O H - a n t h r a n i l a m i d e  isola ted f rom a n t h r a -  
n i l amide - in j ec t ed  r a t  u r ine  in our  l abora to ry .  In  t h e  
e n z y m e  as descr ibed  in t he  m e t hod ,  bes ide  t he  u n m e t a b o -  
l ized a n t h r a n i l a m i d e  (B), a spo t  of Rf  0.50 (A) could be  
de tec ted ,  wh ich  co r responded  to  5 - O H - a n t h r a n i l a m i d e  
(Figure) .  I n  t he  absence  of N A D P H ,  5 - O H - a n t h r a n i l -  
amide  could n o t  be  observed.  

As shown  in Tab le  I, i t  is obv ious  t h a t  t he  e n z y m e  
a c t i v i t y  is m a i n l y  p r e s en t  in  t he  s u p e r n a t a n t  I f r ac t ion  
which  consis ts  of the  mic rosomal  a n d  soluble  f rac t ions  of 
t he  r a t  l iver.  Ne i t he r  t he  m i t o r c h o n d r i a l  no r  mic rosomal  
f rac t ions  could h y d r 0 x y l a t e  a n t h r a n i l a m i d e  to  5-OH- 
a n t h r a n i l a m i d e .  

KASItlWAMATA et  al.4 h a v e  r epo r t ed  t h a t  t he  micro-  
somal  f r ac t ion  of r a b b i t  l iver  could h y d r o x y l a t e  a n t h r a -  
ni l ic  acid to  5 - O H - a n t h r a n i l i c a c i d ;  however ,  in our  
expe r imen t s ,  t he  m i c r o s o m a l  f r ac t ion  of t he  r a t  l iver  
a lone  could n o t  h y d r o x y l a t e  a n t h r a n i l a m i d e  to  5-OH- 
a n t h r a n i l a m i d e  (Table  I I ) .  I f  t he  s u p e r n a t a n t  I I  and  t h e  
mic rosomal  f r ac t ion  were r ecombined ,  t h e  h y d r o x y l a t i n g  
a c t i v i t y  was recovered  b y  90% of t he  s u p e r n a t a n t  I 
c o n t a i n i n g  mic rosoma l  a n d  soluble  f rac t ion.  

As shown  in Tab le  I I I ,  t h e  r e c o m b i n e d  p r e p a r a t i o n  of 
t he  h e a t e d  mic rosomal  f r ac t ion  and  t he  s u p e r n a t a n t  I I  

could  no t  h y d r o x y l a t e  a n t h r a n i l a m i d e ,  b u t  if on ly  t h e  
s u p e r n a t a n t  I I  was hea ted ,  t he  r ecombines  p r e p a r a t i o n  
w i t h  t he  mic rosoma l  f r ac t ion  could s t i l l  h y d r o x y l a t e  
a n t h r a n i l a m i d e .  I t  suggests  t h a t  some o the r  fac tors  in  
t he  soluble  f r ac t ion  are necessary  for  t he  h y d r o x y l a t i o n  
of a n t h r a n i l a m i d e  to  5 - O H - a n t h r a n i l a m i d e  b y  microso-  
ma l  f ract ion.  The  r e c o m b i n e d  mic rosomal  f r ac t ion  w i t h  
t he  d ia lyzed  s u p e r n a t a n t  I I ,  as shown in Tab le  I I I ,  t he re  
could be  found  no  decreas ing  in t he  e n z y m e  ac t iv i ty .  

Since L-kynurenine ,  a n t h r a n i l i c  acid, and  o-amino-  
a c e t o p h e n o n e  were no t  h y d r o x y l a t e d  (Table  IV), t he  
hyd roxy la t i o I  was  specific for a n t h r a n i l a m i d e .  I n  t h e  
m i t o c h o n d r i a l  f ract ion,  as r epo r t ed  b y  OKA.MOTO et  al. ~0, 
i t  could  h y d r o x y l a t e  k y n u r e n i n e  to  O - 3 H - k y n u r e n i n e ,  
b u t  t h i s  m i t o c h o n d r i a l  s y s t e m  could no t  h y d r o x y l a t e  
a n t h r a n i l a m i d e  to  3 - O H - a n t h r a n i l a m i d e  or 5 - O H - a n t h r a -  
n i lamide .  

The  deta i l s  of t he  k ine t i c  s tud ies  on  t h e  h y d r o x y l a t i o n  
of a n t h r a n i l a m i d e  to  5 - O H - a n t h r a n i l a m i d e  b y  t h e  
a n t h r a n i l a m i d e - 5 - h y d r o x y l a s e  found  in t he  mic rosomal  
f rac t ion  will  be  r epo r t ed  f u r t h e r  elsewhere.  

Zusammen/assung. Das als A n t h r a n i l a m i d - 5 - H y d r o x y -  
lase beze ichne te  E n z y m ,  das  v o n  A n t h r a n i l a m i d  zu 5-OH- 
A n t h r a n i l a m i d  h y d r o x y l i e r t  wird,  wurde  in den  Mikro-  
somen  von  R a t t e n l e b e r z e l l e n  lokal is ier t .  
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Fig. 1. Paper chromatography of enzymatic product and authentic 
5-OH-anthranilamide. 
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A b n o r m a l  R N A  M e t a b o l i s m  in M a l e  G e n i t a l  T r a c t  of  T a i l l e s s  M o u s e  ( T / t )  

I n  p rev ious  expe r imen t s ,  secre t ion  a n d  exc re t ion  of epi- 
d idymis  a n d  d u c t u s  deferens  were i nves t i ga t ed  in C57BL 
mouse  us ing  H3-ur id ine  or H3-orot ic  acid. B y  m e a n  of 
h i s tochemica l  and  chemica l  t echn iques ,  i t  was  p r o v e d  t h a t  
one of t he  c o m p o n e n t s  of t he  secre t ion  consis ts  of R N P  
a n d  more  specif ical ly RNA.  T he  t u r n - o v e r  of these  mole-  
cules was  i n v e s t i g a t e d  1. 

R e c e n t  e x p e r i m e n t s  showed s t r i k ing  differences  of uri-  
d ine  t u r n - o v e r  be tween  mouse  s t ra ins ,  especial ly  in  
tai l less T/t. These  s t ra ins  well  k n o w n  to  be  a ba l anced  
l e tha l  s y s t e m  ~ were deve loped  as a n  i n b r e d  s tock  in  our  
l a b o r a t o r y  3. A n  a b n o r m a l  r - R N A  m e t a b o l i s m  was pre-  
v ious ly  r epo r t ed  in mouse  spleen of l ines he te rozygous  for 
t124 a n d  t h o u g h t  to  be  r e l a t ed  to  a n  a n o m a l y  of t h e  nu-  
c leolar  organizer ,  f r om wh ich  i t  was  in fe r red  t h a t  t he  
c h r o m o s o m e  wh ich  con ta ins  t he  t loci is also nucleolus  
organizing.  Cytological  obse rva t ions  fai led to  conf i rm th i s  
inference  (unpub l i shed  pe r sona l  da ta) .  

However ,  owing to deep v a r i a t i o n s  of fe r t i l i ty  f rom l ine 
to  l ine  in  ta i l less  mice, we decided to  i nves t i ga t e  some 
pa r t i cu la r i t i e s  of R N A  m e t a b o l i s m  in  t h e  gen i ta l  sys tem.  

Materialand methods. Two s t r a in s  of 6 -mon th -o ld  tai l less  
mice  T/t 6 (from Harwel l )  a n d  T/tl~ (from Columbia  I are 
ut i l ized in t he  p re sen t  expe r imen t s .  C o m p a r a t i v e  experi-  
m e n t s  were real ized w i t h  6 - 7 - m o n t h - o l d  C57BIR mice  as 
controls .  Mice were in jec ted  i.p. w i t h  0.5 ml  5-3H-uridine 
(25 ~xCi pe r  an ima l ;  specific a c t i v i t y :  6 Ci /mM) or 3H-oro- 
t ic-acid  (25 ~Ci pe r  an ima l ;  specific a c t i v i t y :  17 Ci /mM).  

The  an ima l s  were sacrif iced a t  d i f fe rent  t imes  a f te r  in- 
ject ion.  Fo r  m e a s u r i n g  t h e  r ad ioac t iv i ty ,  ep id idymides  
were i so la ted  a f t e r  sec t ion ing  a t  t he  end  of t he  duc tus  ef- 
ferens  a n d  a t  t h e  b e g i n n i n g  of t h e  d u c t u s  deferens.  Two 
e x p e r i m e n t s  were successively  pe r fo rmed .  I n  t he  f i rs t  
expe r imen t ,  des igned to  measure  t h e  u p t a k e  of t h e  whole 
organ,  one ep id idymis  was g r inded  in 0.5 ml  h y a m i n e -  
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h y d r o x i d e  t h e n  t r a n s f e r r e d  in to luol  for sc in t i l l a t ion  
counts .  Af te r  pe r fus ion  of t he  o the r  organ,  sal ine ex t rac -  
t ion  (0 .14M NaC1, c en t r i f uga t i on  5000 r p m / 3 0  m i n  a t  
0~ t he  a c t i v i t y  of t he  s u p e r n a t a n t  was m e a s u r e d  b y  
l iquid  sc in t i l l a t ion  (Packa rd  Tr i ca rb  counter) .  The  scint i l la-  
t i on  m e d i u m  c o n t a i n e d  60 g n a p h t a l e n e ,  35 g P P O  a n d  
25 m g  P O P O P  dissolved in 500 ml  d ioxane  (for sc int i l la-  
t ion).  

I n  t he  second e x p e r i m e n t  des igned to measu re  excre- 
t ion,  on ly  t he  a c t i v i t y  of t he  s u p e r n a t a n t  was m e a s u r e d  
a f t e r  e x t r a c t i o n  b y  p rocedure  m e n t i o n e d  above .  

Results. The  u p t a k e  of 3H-ur id ine  b y  the  whole  o rgan  
is c o m p a r e d  in b o t h  n o r m a l - t a i l  (C.s7BR) and  tai l less  
(T/Q). No s ign i f ican t  di f ference of u p t a k e  could  be  de- 
t ec t ed  (Figure  1). The  a c t i v i t y  of the s u p e r n a t a n t  re- 
m a i n e d  all t he  t i m e  lower in t h e  ta i l less  s t r a in  (Figure 2). 

F r o m  th i s  expe r imen t ,  i t  can  be  conc luded  t h a t  even  if 
t he  u p t a k e  of ~H-uridine b y  t he  o rgan  is no t  modi f ied  in 
t h e  ta i l less  s t ra in ,  t h e  secre t ion  of the  c o m p o u n d  f rom 
e p i t h e l i u m  to t h e  l u m e n  is m u c h  slower in  t he  tai l less 
s t ra in .  

I n  t he  second e x p e r i m e n t  des igned to inves t iga t e  the  
exc re t ion  processes  f rom ep id idymis  d u r i n g  a long per iod  
of t ime,  t h e  release of a c t i v i t y  was c o m p a r e d  in t he  super-  
n a t a n t  of 2 s t r a ins  (T/t~; T/~ w i t h  t he  n o r m a l - t a i l  ani-  
ma l  (Figure 3). I n  T/t~ s t ra in ,  t he  level  of a c t i v i t y  r ema ins  
fa i r ly  c o n s t a n t  du r ing  a 4-day-per iod.  Af ter  r each ing  a 
p la t eau ,  t h e  a c t i v i t y  decreases.  T he  release of a c t i v i t y  in  
t he  con t ro l  is a l m o s t  exponen t i a l ,  wh ich  conf i rms  pre-  
v ious  resu l t s  1. On t h e  o t h e r  hand ,  t he  release of a c t i v i t y  
in t he  T/I~ s t r a i n  was found  to be  i n t e r m e d i a r y  be t ween  
t h e  con t ro l  and  t he  T/t  e s t ra in .  W i t h  T/tle t h e  in i t ia l  level  
of a c t i v i t y  was s ign i f i can t ly  lower t h a n  t he  con t ro l  b u t  
h igher  t h a n  T//~. Owing to t he  smal l  n u m b e r  of T/t~2 an i ma l s  
avai lable ,  t h i s  e x p e r i m e n t  shou ld  be  conf i rmed.  

Discussion and conclusions. I t  was  found  t h a t  t he  up-  
t a k e  of u r id ine  b y  t he  T/t~ ep id idymis  is no t  d i f fe ren t  f rom 
the  con t ro l  wh ich  should  be  c o m p a r e d  w i t h  p rev ious  re- 
sul ts  ~. On t he  o the r  h a n d ,  some d a t a  show clear ly  t h a t  t he  
secre t ion  is slower in  t he  tai l less s t ra in .  This  is also p rob-  
ab ly  t h e  case in t he  s t r a i n  T/t~2. I t  was  also shown  t h a t  
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Fig, 1, Uptake of aH-uridine (cpm) by whole epididymis (mean of 10 
organs for each point) of tailless (T/t6) and control CsvBR. 

t he  excre t ion  processes  a re  s lower  in  t h e  taiI less s t r a i n  
(T/t6) since for  a per iod  of 4 days  t he re  is a n  equ i l ib r ium 
be tween  t he  secre t ion  and  t h e  excre t ion  processes.  

Some ques t ions  r e m a i n  unso lved  : 1. W h a t  k i n d  of R N A  
molecules  are secre ted or excre ted  ? In  spleen, a b n o r m a l  
r i b o s o m a l - R N A  was d e m o n s t r a t e d  in some ta i l less  
s t r a in s  4. The  p re sen t  resu l t s  sugges t  t h a t  p a r t  of t he  R N A  
de tec t ed  is of th i s  k i n d  since p ink-bodies ,  p r o v e d  to con- 
t a i n  R N A ,  are r e s i s t an t  to  his tological  m a n i p u l a t i o n s  *. 
2. I f  t he  holocr ine  n a t u r e  of t he  secre t ion  is t a k e n  for 
g ran ted ,  is i t  no t  logical to  pos tu l a t e  t h a t  a p a r t  of t h e  
secre t ion  also con ta ins  R N A s  of lower molecu la r  weight .  

However ,  t he  p r e sen t  e x p e r i m e n t s  do no t  p roduce  a n y  
ev idence  on  t he  k i n d  of m e t a b o l i s m  w h i c h  is decreased  in 
t he  tai lIess s t ra in .  New inves t iga t ions  a t t e m p t i n g  to  re -  
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Fig. 2. Activity (cpm) of the supernatant of epididymis (mean.of 
10 organs for each point) at different times (h) after injection of 
3H-uridine. 
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Fig. 3. Modification of the activity (cpm) of the supernatant of 
epididymis (mean of 10 organs for each point at different times : days) 
after injection of SH-orotic acid. 
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late t he  abnorma l  R N A  metabo l i sm wi th  t he  modif ied  
s ter i l i ty  of tailless s t ra ins  are in progress  5. 

Rdsumd. Le m6tabol i sme du R N A  de l ' @ i d i d y m e  a 6t6 
6tudi6 dans  une souche de souris anoure,  T/t 6. La courbe 
d ' abso rp t ion  de la 3H-uridine n ' e s t  pas  diff6rente de celle 
du t6moin  C57BL. On a cependan t  d6montr6  que les pro-  
cessus de s6cr6tion et  d 'excr6 t ion  sont  beaucoup plus lents  

dans  la souche anoure  T/@ Ces r6sul ta ts  on t  ~t6 par t ie l le-  
m e n t  confirm6s avec une  au t re  souche anoure :  T/t~2. 
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In vitro Contraction of Embryonic Skin Produced by Prostaglandins 

Contrac t ion  of smal l  skin wounds,  unt i l  recently,  had  
been t h o u g h t  to  involve recoiling or shor ten ing  of colla- 
gen and elastic f ibersL However ,  the  p resen t  knowledge 
suggests  t h a t  collagen f i l aments  are no t  cont rac t i le  and do 
not  shor ten  except  under  unusual  condit ions.  PEACOCK 
and VAN ~VVINKL~ ~ s ta te  t h a t  the  role of collagen fibers in 
wound  con t rac t ion  is a pass ive  one. 

There  is a growing n u m b e r  of repor t s  which  indica te  
t h a t  f ibroblas ts  con t rac t  2 4 and the  impl ica t ion  is t h a t  
con t rac t ion  individual ly  and collectively among  a mu tua l ly  
adherr ing  popu la t ion  of f ibroblas ts  helps  to  pull per iph-  
eral normal  t issue abou t  the  wound  marg in  towards  the  
cen te r  of the  wound  as cell migra t ion  and  prol i fera t ion  
ensue. 

The proposed p h e n o m e n o n  of f ibroblas t ic  cont rac t ions  
is re la ted to  an intracel lular  f ibri l lar  system,  s imilar  to 
t h a t  in smoo th  muscle 2, 4 or s imilar  to a p r imi t ive  t y p e  
per iphera l  microf i l amentous  ne twork  as observed in 
axons  5, and  is sensit ive to  a var ie ty  of i n f l a m m a t o r y  me- 
d ia tors  3. 

Certain observa t ions  of the  results  of cul tur ing em- 
bryonic  skin wi th  prostaglandins~ p r o m p t e d  a t ho rough  
inves t iga t ion  of a possible cont rac t ion  phenomenon .  Back 
skin of six and  one-half- to  seven-day-old  chick embryos  
was removed,  dissected into bi la teral  pairs  and cul tured 
on stainless steel rafts .  The full descr ip t ion  oi the  proce- 
dure has been publ ished elsewhere 7. One piece of the  bi- 
la teral  pai r  was t rea ted ,  in-vitro,  wi th  50 ~zg/ml of cry- 
stall ized p ros tag land in  B 1, B e, E~, or Flc~. The o ther  piece 
of each pair  served as control .  Af ter  the  skin was f l a t t ened  
on the  grid the  n u m b e r  of mesh  windows which  were com- 
ple te ly  covered by  the  exp lan t  were counted,  and th is  pro- 
cedure was repea ted  at  3 or 5 days,  whenever  ha rves t ing  of 
the  t issues took place. 

Wilder ' s  re t iculum sta in  d e m o n s t r a t e d  anchor  f i laments ,  
and  some t issues were inj ected wi th  3H- thymidine  and the  
wound  margins  especially examined  for presence of label. 
Other  t issues were s tudied  by  electron microscopy s for 
evidence of act ive contract i le  phenomena ,  bo th  extra-  and  
intracellular .  

The response  of the  skin in cul ture is v i r tua l ly  t he  same 
for t r e a t m e n t  wi th  PGB v PGB~ and  P G E  1. P G F I ~  pro-  
duces no visible differences f rom the  control  explants .  The 
effect  of exp lan t  size reduc t ion  has been  observed ever  
since we began  using crystal l ized P G B  1 (XPGB1). This  re- 
sult has  been unequivoca ted ,  hav ing  been observed in 
more t h a n  1,000 t r ea ted  cultures.  

Control  exp lan t s  increase whole skin g rowth  by  50% at  
3 days  incubat ion,  and downfea the r  organs develop dur ing  
t h a t  t ime  (Figure 1). The t r ea t ed  exp lan t s  fail to susta in  
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Fig. 1. An explant of chick embryo skin grown 3 days still fixed to Fig. 2. All explant of chick embryo skin grown 3 days with 50 ~zg/m] 
culture grid. Down feathers visible on surface. • 60. of XPGB 1. Compare area of explant with Figure 1. • 60. 


