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a v i a n  e n v i r o n m e n t ,  a pass ive  or i nd i f f e ren t  e n v i r o n m e n t  
for  odontogenes is ,  c an  be  cons idered  no t  to  h a v e  fu rn i shed  
a p p r o p r i a t e  cues for  f u r t h e r  o rganogenes i s  of t h e  com- 
p le t e ly  i so la ted  p r i m o r d i u m .  I t  is t he re fo re  conc luded  
t h a t  t h e  p ro longed  d i f f e r en t i a t i on  a n d  g r o w t h  of t h e  
excised  p r i m o d r i u m ,  c u l t i v a t e d  in  a n  ind i f f e ren t  env i ron -  
m e n t ,  ref lects  a n  in t r ins ic ,  i n t r a -o rgan ,  s e l f - p e r p e t u a t i n g  
po t en t i a l .  

T h e  o b s e r v a t i o n s  r e p o r t e d  show t h a t  d u r i n g  t h e  cu l t i va -  
t i o n  of t h e  x e n o g r a f t s  on  t h e  ch i ck  CAM for 10 d a y s  in-  
c u b a t i o n ,  n o r m a l  m o r p h o d i f f e r e n t i a t i o n  was  obse rved ,  
a lbe i t  a t  a m u c h  s lower  r a t e  t h a n  t h a t  occur r ing  in  
v ivo  n,12. T h e  m o s t  f a v o r a b l e  d i f f e r en t i a t i on  a n d  g r o w t h  
p a t t e r n s  h a v e  b e e n  r e p o r t e d  w h e n  19 d a y  r o d e n t  m o l a r  
p r i m o r d i a  are  c u l t i v a t e d  in v i t ro  or  as t r a n s p l a n t s  in  
v ivo  4,Sns. The  o rgan  cu l t u r e  p rocedures  e m p l o y e d  in t h i s  
s t u d y  agreed  w i t h  t he se  o t h e r  i n v e s t i g a t i o n s  in t h a t  
e m b r y o n i c  r a t  excised mola r s  were i n h e r e n t l y  c o m m i t t e d  
to  fo rm a t oo th .  

The  p o t e n t i a l  of t h e  chor ion ic  e p i t h e l i u m  of t h e  ch ick  
CAM to  ac t i ve ly  i n t e r a c t  w i t h  t he  g ra f t ed  t issues,  or to  
m e r e l y  be  a pass ive  s u p p o r t  a n d  n u t r i t i v e  c o m p o n e n t ,  
was  cons idered  in th i s  s tudy .  I t  was  conc luded  t h a t  t he  
hos t  chor ion ic  ep i the l ium,  i m m e d i a t e l y  a d j a c e n t  to  t h e  
xenogra f t ,  d id  n o t  i n t e r a c t  w i t h  t h e  t r a n s p l a n t e d  tissues,  
b u t  r a t h e r  p r o v i d e d  a n  exqu is i t e  n u t r i t i v e  or  s u p p o r t i v e  
func t ion .  

N u m e r o u s  in  v i t ro ,  a l lograf t ,  a n d  x e n o g r a f t  s tud ies  h a v e  
n o t  been  ab le  to  show a t i m e  schedu le  of d e v e l o p m e n t a l  
e v e n t s  a p p r o x i m a t i n g  t h a t  seen in  u t e r o  or in  t h e  pos t -  
n a t a l  an imal .  Similar ly ,  ou r  s tud ies  d id  n o t  d e m o n s t r a t e  
a ch rono logy  c o m p a r a b l e  to  t h a t  in  v ivo .  C o m p l e t e l y  
excised  19 d a y  e m b r y o n i c  d o n o r  t i s sues  r equ i re  26 d a y s  
in a n  ind i f f e ren t  e n v i r o n m e n t  to  ach ieve  a p p r o x i m a t e l y  
13 d a y s  of in  v ivo  organgenes is .  T h e  surg ica l  excis ion 
a n d  r e s u l t i n g  t r a u m a ,  t he  pe r iod  of t i m e  in  w h i c h  t h e  
d o n o r  p r i m o r d i u m  was  r e m o v e d  f rom a n  ac t i ve ly  p r o v i d e d  
n u t r i t i o n a l  e n v i r o n m e n t ,  t h e  d ras t i c  t e m p e r a t u r e  c h a n g e s  
d u r i n g  t he  CAM gra f t i ng  procedures ,  a n d  t h e  changes  in  

t h e  o x y g e n  pressures ,  are  va r i ab l e s  wh ich  give c red ib i l i ty  
for  t h e  t i m e  lag obse rved .  Never the less ,  i t  seems va l id  to  
i n t e r p r e t  t he  d a t a  to  i nd i ca t e  t h a t  t h e  ch ick  CAM-gra f t i ng  
p r o c e d u r e  offers a n  ideM m e t h o d  for  c u l t i v a t i n g  o r g a n  
p r i m o r d i a  a n d  o b t a i n i n g  a d v a n c e d  d i f f e r en t i a t i on  a n d  
g r o w t h  in  a p r e d i c t a b l e  f a sh ion  1~. 

Zusammenfassung. E s  wi rd  gezeigt ,  dass  die Molaren-  
a n l a g e n  y o n  e inem Nage r  au f  d e m  A l l a n t o c h o r i o n  des  
H i i h n c h e n s  s ich  h e r k u n f t s g e m g s s  w e i t e r e n t w i c k e l n  u n d  
ech t e  Z~hne  ausb i lden .  

H.  C. SLAVKIN 15 a n d  L. A. BAVETTA 16 

University o/Southern Cali[ornia School o/ 
Dentistry, Department of Biochemistry 
Los Angeles (Cali[ornia 90007, USA), 
d August 1967. 

n W. LEFK0WlTZ, C. F. BODECKER and D. F. ]~{ARDFIN, J. dent. Res. 
23, 749 (1953). 

1, I. SCHOUR and M. MASSLER, in The Rat in Laboratory Investigation 
(1962), p. 106. 

~ H. S. FLEMmNG, Oral Surg. 8, 3 (1955). 
t* The authors wish to especially recognize the generous and stimulat- 

ing guidance given by Dr. E. L. COOPER (Department of Anatomy, 
University of California at Los Angeles) during the progress of 
this study. The authors are indebted to Mr. C. TETREAULT, Mrs. 
IDA tKHURST and Mrs. ZOYA TRIROGOFF :[or their invaluable 
technical assistance, and to Mrs. JOANNE LEYNNWOOD :[or her 
help in the preparation o:[ this manuscript. This program of 
research was supported in parts by research grants from the 
National Institute for Dental Research (No. DE 02471-01 and 
No. DE 01177-08). 

1~ Postdoctoral trainee grant No. 5-T01 DE-00094-05 from the U.S. 
Public Health Service, Institute of Dental Research. 

is Recipient of Career Award No. 1-K6-DE-6083-03 from the U.S. 
Public Health Service, Institute of Dental Research. 

Effects of Certain Hydroxamic  Acids on Virus Replication 

R e c e n t  work  c o n c e r n i n g  t h e  ac t ions  of h y d r o x y u r e a  
(HU) on  v i rus  d e v e l o p m e n t  h a s  r evea led  t h a t  t he  d rug  
reduces  t h e  yield of in fec t ious  T ,  b a c t e r i o p h a g e  f rom 
in fec ted  cells of Escherichia coli 1 a n d  i nh ib i t s  t h e  fo rma-  
t i on  of m a t u r e  in fec t ious  par t ic les  of vacc in i a  2 a n d  he rpes  
s imp lex  3 v i ruses  w i t h  no  a p p a r e n t  effect  on  t h e  s y n t h e s i s  
of v i r a l  p ro te in .  I n  each  case t h e  a b e r r a t i o n s  n o t e d  were  
be l ieved  to  be  a t t r i b u t a b l e  t o  a r e d u c t i o n  b y  t h e  d r u g  of 
t h e  r a t e  of v i r a l  D N A  syn thes i s ,  s imi la r  to  t h e  p rev ious ly  
r e p o r t e d  effects  on  bac t e r i a l  4,a, m a m m a l i a n  6,~, a n d  
e c h i n o d e r m  s t e s t  sys tems .  I n  add i t ion ,  H U  in ter feres  w i t h  
t h e  D N A  m e t a b o l i s m  of B H K - 2 1  cells t r a n s f o r m e d  b y  
p o l y o m a  v i ru s  ~. 

R e p o r t s  f r o m  th i s  l a b o r a t o r y  h a v e  desc r ibed  ac t ions  of 
c e r t a i n  H U  d e r i v a t i v e s  a n d  o t h e r  h y d r o x a m i c  acids  o n  
D N A  syn thes i s .  O x a m y l  h y d r o x a m i c  ac id  (OHA) 1°, 
sa l icyl  h y d r o x a n i i c  ac id  (SHA)  11, a n d  a c e t o x y o x a m i d e  
(AOA) x2 se lec t ive ly  suppress  t h y m i d i n e  i n c o r p o r a t i o n  in- 
to  m a m m a l i a n  a n d / o r  b a c t e r i a l  t e s t  s y s t em s  w i t h  no  
app rec i ab l e  d i m i n u t i o n  of t he  r a t e  of R N A  or p r o t e i n  
syn thes i s .  Cons ider ing  p o t e n t i a l  app l i ca t i ons  of agen t s  
wh ich  m a y  r educe  t he  r a t e  of syn thes i s  of v i ra l  D N A  
w i t h o u t  s u b s t a n t i a l l y  depress ing  t h e  f o r m a t i o n  of t h e  
an t i gen i c  v i ra l  p ro te in ,  t h e  fol lowing p r e l i m i n a r y  s t u d y  

was  i n i t i a t e d  to  d e t e r m i n e  if t he se  H U  d e r i v a t i v e s  a n d  
S H A  inf luence  t h e  r ep l i ca t ion  of t h e  E. ~oli bac t e r i ophage ,  
a n d  to  c o n t r a s t  a n y  obse rved  a c t i v i t y  w i t h  t h a t  of H U .  
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H U ,  OHA,  AOA, a n d  S H A  were  o b t a i n e d  f rom H y n e s  
Chemica l  R e s e a r c h  Corpora t ion ,  D u r h a m ,  N.C., USA.  E .  
coli B a n d  i t s  T 4 b a c t e r i o p h a g e  were  f rom t h e  A m e r i c a n  
T y p e  Cu l tu r e  Collect ion.  Dose- response  r e l a t i onsh ip s  of  
t h e  v i r u s  to  va r i ous  c o n c e n t r a t i o n s  of e ach  c o m p o u n d  
were  assessed fo l lowing a 10 ra in  a b s o r p t i o n  i n t e r v a l  in  
s y n t h e t i c  m e d i u m  is w i t h  t h e  v i ru s  in  a 10 :1  mul t ip l i c i ty .  
U p o n  r e m o v a l  of u n a b s o r b e d  v i rus  b y  c e n t r i f u g a t i o n  a n d  
r e suspens ion  3 t imes ,  t h e  in fec ted  b a c t e r i a  were  resus-  
p e n d e d  to  t he  or ig ina l  v o l u m e  in t h e  s y n t h e t i c  m e d i u m  
c o n t a i n i n g  each  f i l te r -s ter i l ized  c o m p o u n d .  Af te r  90 m i n  

Effects of hydroxyurea (HU), oxamyl hydroxamic acid (OHA), 
salieylhydroxamie acid (SHA), and aeetoxyoxamide (AOA) on the 
yield of Infectious T, bacteriophage from Escherichia eoli B. 

Compound Concentration (M) % inhibition 

HU 10 -5 3 
HU 10-4 13 
HU 10 -8 63 
HU 10 -2 71 

OHA 10 -s 21 
OHA I0 -4 70 
OHA I0 -s 93 
OHA 10 -2 97 

SHA 10 -s 34 
SHA 10 -4 49 
SHA 10 -3 89 
SHA 10 -~ 96 

AOA 10 -5 24 
AOA I0 ~4 33 
AOA 10 -3 43 
AOA 10 -2 95 

All values are averages of 3 experiments. 

a t  37 °C, ch lo ro fo rm was  a d d e d  a n d  t h e  t u b e s  were  s to red  
o v e r n i g h t  a t  5 °C. Fo l lowing  c e n t r i f u g a t i o n  t h e  a m o u n t  
of in fec t ious  v i ru s  in  t h e  s u p e r n a t a n t  so lu t ion  was  de t e r -  
m i n e d  b y  t h e  d o u b l e  a g a r  l aye r  t e c h n i q u e  14. P l a q u e s  
were  c o u n t e d  i n d e p e n d e n t l y  b y  2 o p e r a t o r s  a n d  t h e  
a v e r a g e  va lues  were  ca lcu la ted .  

The  T a b l e  shows t h a t  a t  10 -SM a n d  10 -4M,  OHA,  
SHA,  a n d  A O A  r e t a r d e d  v i rus  rep l i ca t ion  a n d  were some-  
w h a t  more  ac t ive  t h a n  H U .  A t  1 0 - 3 M  A O A  was  less 
ac t ive  t h a n  H U ,  b u t  t h e  3 fo rmer  c o m p o u n d s  i nduced  
95% i n h i b i t i o n  or g rea t e r  a t  1 0 - 2 M  as c o m p a r e d  w i t h  
71% i n h i b i t i o n  o b t a i n e d  w i t h  H U  a t  t h e  s ame  c o n c e n t r a -  
t ion .  O H A  was  t h e  m o s t  ac t ive  c o m p o u n d ,  y ie ld ing  70% 
i n h i b i t i o n  a t  10 -*M.  F u r t h e r  e v a l u a t i o n  of these  a g e n t s  
a n d  o t h e r  h y d r o x a m i c  ac ids  in  a v a r i e t y  of v i rus  s y s t e m s  
c o n s e q u e n t l y  seems c lear ly  i nd i ca t ed  i s  

l?dsumL L 'ac ide  o x a m y l - h y d r o x a m i q u e ,  l ' ac ide  salicyl-  
h y d r o x a m i q u e  e t  l ' a c & o x y o x a m i d e  i n h i b e n t  la r ep roduc -  
t i on  d u  b a c t 6 r i o p h a g e  T 4 d a n s  l'Escherichia colt 13. 
L ' a c t i v i t ~  de c h a c u n  de  ces compos~s  & a f t  p lus  g r a n d e  
que  celle de l ' h y d r o x y u r g e  d a n s  le m~me  sys t~me  d 'essai .  
De ce fair, une  6 v a l u a t i o n  p lus  pouss~e de  ces 3 agen t s  
a ins i  que  d ' a u t r e s  acides  h y d r o x a m i q u e s  d a n s  une  s6rie 
de sys t~mes  d 'essa i  sur  les v i rus  p a r a i t  c l a i r e m e n t  indiqu6e.  
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S o m e  A s p e c t s  o f  N o v o b i o c i n  A c t i o n  o n  Escher ich ia  coli  a n d  S t a p h y l o c o c c u s  a u r e u s  

Novobioc in ,  a n  a n t i b i o t i c  or ig ina l ly  k n o w n  as ' s t r e p t o -  
n iv ic in ' ,  was  desc r ibed  in  19561. I t  is u sua l ly  e m p l o y e d  in  
t h e  fo rm of i t s  m o n o s o d i u m  sal t ,  a n d  is a c t i v e  m a i n l y  
a g a i n s t  G r a m - p o s i t i v e  bac te r i a .  

I n  c o n t r a s t  to  t h e  m a n y  i n v e s t i g a t i o n s  ca r r ied  o u t  o n  
t h e  m e c h a n i s n l s  w h e r e b y  o t h e r  a n t i b a c t e r i a l  s u b s t a n c e s  
e x e r t  t h e i r  effect ,  r e l a t i v e l y  few r e p o r t s  h a v e  b e e n  m a d e  
as  to  t h e  e x a c t  n a t u r e  of t h e  ac t ion  of novob ioc in .  T h e  
fo l lowing are  a m o n g  t h e  effects  o b s e r v e d  in novob ioc in -  
t r e a t e d  b a c t e r i a  : (a) a n  i n h i b i t i o n  of cell wall ,  p r o t e i n  a n d  
nucle ic  ac id  syn theses* ;  (b) i n d u c t i o n  of s phe r op l a s t s  3 
(bu t  c o m p a r e  w i t h  WISHNOW et  a13); (c) a n  increase  in  
t h e  p e r m e a b i l i t y  of Escherichia coli4; (d) a n  i n t r a c e l l u l a r  
def ic iency of m a g n e s i u m  ions ~, a l t h o u g h  c o n t r a r y  evi- 
dence,  viz.  t h a t  t h e  a n t i b i o t i c  a n d  Mg ++ do n o t  f o rm  a 
complex ,  h a s  s ince b e e n  produced~,7;  (e) a n  i n h i b i t i o n  of 
deoxy r ibonuc l e i c  acid (DNA) syn thes i s  p r io r  to  a n y  in-  
h i b i t i o n  of cell wall ,  p r o t e i n  a n d  r ibonuc le ic  acid (RNA)  
s y n t h e s e s  s. 

T h e  fol lowing e x p e r i m e n t s  desc r ibe  t h e  effects  of novo-  
b ioc in  on  v i ab l e  a n d  t o t a l  c o u n t s  a n d  t u r b i d i t y  of g rowing  
a n d  n o n - g r o w i n g  cu l tu res  of E. coli NCTC 9001 a n d  
Staphylococcus aureus NCTC 6571. These  o r g a n i s m s  were 
g rown  o v e r n i g h t  a t  37 °C in  40 ml  of n u t r i e n t  b r o t h  No. 2 

a n d  n u t r i e n t  b r o t h  (bo th  f rom Oxoid  Labo ra to r i e s ,  Ltd . ,  
L o n d o n ,  E n g l a n d )  respec t ive ly .  The  cu l tu re s  were  cen t r i -  
fuged  a t  2500 r p m  for  10 rain,  t h e  s u p e r n a t a n t  f luids  
r e m o v e d ,  a n d  t h e  pe l le t s  w a s h e d  twice  in  s ter i le  wa te r .  
T h e  suspens ions  were  f ina l ly  a d j u s t e d  to  c o n t a i n  a b o u t  
108 v i a b l e  cel ls /ml.  N o v o b i o c i n  m o n o s o d i u m ,  B.P . ,  was  
p u r c h a s e d  f r o m  Merck,  S h a r p e  a n d  D o h m e ,  Ltd . ,  Hoddes -  
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