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alone was  e lu ted  wi th  wa te r  and  sub jec ted  to pape r  elec- 
t rophores i s  (Verona l -Ace ta te  buffer ,  pH  8.6; 200 V, 3. S ma) 
The m a j o r  por t ion  of t he  n inhyd r in - r eac t i ng  mater ia l  
(more t h a n  80%) migra ted  ident ica l ly  wi th  the  syn the t i c  
and  na tu r a l  ty ros ine  p h o s p h a t e  p repa ra t ions  (5.0 cm in 
3h) .  

These resul ts  show clear ly  t h a t  the  c o m p o n e n t  from 
Drosophila t h a t  has  been  des igna ted  I)t + Pz -~-a consis ts  
ma in ly  of t y ros ine -O-phospha te .  

N inhydr in -pos i t i ve  c o m p o n e n t s  of s imilar  R f w d u e s  
have  also been  found on c h r o m a t o g r a m s  of Epheslia- and 
Culex-larvae ~,s. S tudies  are now in progress  to see if ty-  
ro s ine -O-phospha te  is real ly p re sen t  in these  insects.  

H. K. M I T C H E L L  9, P. S. CHEN, and E. 1-1ADORN 

Zoologisches [nstitul der UniversildtZiirich Swilzerla~d), 
July 7, 1960. 

Zusammen/assung 

Es wird gezeigt,  dass  die auf  zweid imens iona len  Chro- 
m a t o g r a m m e n  yon  Drosophila melanogaster a u f t r e t e n d e n  
N inhydr in -pos i t i ven  Flecken,  die als P~ 4 P,~ (Peptide) 
beze ichne t  wurden ,  sehr  viel freies T y r o s i n - O - p h o s p h a t  
en tha l t cn .  

T h e  Es terase  Act iv i ty  of D o g ' s  C o l o s t r u m  

Milk and  co los t rum f rom mos t  m a m m a l s  have  b)w 
es terase  ac t iv i ty .  In  a few instances ,  however ,  milk was 
found to exh ib i t  high es terase  ac t iv i ty ,  i .e.,  the  co los t rum 
of dog x and  cow 2, and  the  co los t rum and milk of swine a-5. 
Ev idence  was p re sen ted  t h a t  the  enzyme  responsible  for 
th is  ac t iv i ty  is chol inesterase ,  which is lacldng in these  
secre t ions  of o the r  m a m m a l s  s tudiede,  l,7 No biological 
exp l ana t i on  is known  so far for th is  species difference in 
b iochemica l  behaviour ,  and the  ques t ion  is still open 
w h e t h e r  es te rase -ac t ive  co los t rum con ta ins  o the r  es terases  
in add i t ion  to  chol ines terase .  

This  r epo r t  p re sen t s  ev idence  t h a t  t he  chol ines terases  
p resen t  in b i t ch ' s  blood p l a sma  and  co tos t rum are idea-  
tical,  and  t h a t  choI ines terase  is the  only  es terase  p re sen t  
in co los t rum of th is  species. 

Colos t rum was ob t a ined  by  manua l  express ion  very soon 
a f te r  del ivery,  and its es terase  ac t iv i ty  measured  by  the  
W a r b u r g  t echn ique  using the  acetyl ,  propionyl ,  and  b u t y -  
ryl  es ters  of choline, phenol ,  and  glycerol ( tr iglycerides).  
P r e p a r a t i v e  e lec t rophore t ic  sepa ra t ion  was pe r fo rmed  in 
cellulose co lumns  s. For  compar i son ,  blood p l a sma  from 
the  same b i t ch  was analysed  similarly.  

Colos t rum was 100 t imcs  more  ac t ive  in hydro lys ing  
chol ine es ters  t h a n  was  blood p l a sma  from the  same  b i tch  
(Fig.). I n  b o t h  cases,  bu ty ry lcho l ine  was  hyd ro ly sed  a t  
the  h ighes t  r a te  The t r ig lycer ides  behaved  similarly,  b u t  
the  hydro lys i s  r-ttes were  a p p r o x i m a t e l y  12 t imes  lower 
for co los t rum aI d plasma.  As was previously  d e m o n s t r a t e d  
for dog  p l a sm a  ~, chol ines terase  was  alone responsible  for 
the  hydro lys i s  ( f t r ibu ty r in .  Thc ac t iv i ty  of b i t ch ' s  cole- 
s t r u m  in the  hydro lys i s  of t r i b u t y r i n  was comple te ly  abol- 
ished by  10 -n 3,  r physos t igmine ,  sugges t ing  t h a t  cholin-  
es terase  of th is  secrel ion is the  only  es terase  p resen t  which 
hydro lyses  t r i bu ty r in .  

P h e n y l  ace ta t e  was hyd ro ly sed  at  a b o u t  the  same ra te  
by  co los t rum and  p lasma,  b u t  pheny l  b u t y r a t e  was  spl i t  
a t  a 50 t imes  h ighe r  r a t e  by  co los t rum t h a n  by  p lasma.  
These di f ferences  in specif ic i ty  of t he  two  es terase  sources 
t owards  p h e n y l  es te rs  were  exp la ined  when  ac t ive  pro te ins  
were e lec t rophore t i ca l ly  s e p a r a t e d  (Fig.). Dog p l a sma  con- 

ta incd ,  in add i t ion  to a bu ty ry lcho l ines te rase ,  an acetyl-  
a ry les te rase  which  was  ab s en t  in colos t rum.  Ev idence  was  
ob ta ined  by using sepera ted  e n z y m e  fract ions  and  selec- 
t ive  es terase  inhib i tors  t h a t  t he  hydro lys i s  of phenyl  es ters  
by  dog p lasma  was due  pa r t ly  to  bu ty ry lcho l ines te rase .  
Colos t rum gave on e lec t rophores i s  only  one es terase  peak  
which  was due to bu tyry lcho l ines te rase ,  and had the  same 
electroph()ret ic  mobi l i ty  as the  p lasma chol inesterase .  This  
en zy me  was ahme responsible  for the  hydro lys is  of all 
es ters  s tud ied  as subs t r a t e s  wi th  coh)s t rum.  

The bu ty ry lcho l ines t e ra se  of b i t ch ' s  co los t rum p robab ly  
or ig inates  f rom blood plasma.  P rena ta l  co los t rum,  ob- 
t a ined  one of the  last  clays of p regnancy ,  had  the  same,  
or  s l ight ly lower, chol ines terase  ac t iv i ty  as p o s t n a t a l  
co los t rum.  In  cons t r a s t  t,) p l a sma  aryles terase ,  chol in-  
es te rase  can pass  unchanged  in to  the  secre t ion of b i t ch ' s  
m a m m a r y  glands.  A similar  obse rva t ion  was  repor ted  pre-  
v ious ly  for sow's  co los t rum 5, which con ta ins  a bu ty ry l -  
ehol ines te rase  ill h igh concen t ra t ion ,  b u t  no aryles terase .  
In  c o n t r a s t  to sow's  milk, which has the  same ac t iv i ty  
as co los t rum dnr ing  the  whole lac ta t ion  period,  the  act iv-  
i ty  of b i t ch ' s  milk is several  huudred  t imes  lower t h a n  
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Electropher~gram~ and ~pecifieity of esterases of bitch'.', c.lo~trmn 
and blood plasma. I)istribution of protein and esterase activity (b~ 
the left) after electrophoresis of 2.o ml c,f diluted (1 : 1) fat-free c.olo- 
strum and l.a ml of plasma, perf(wmcd over a period of 16 h in a 
1.5 cm :/ .i0 em celhdose cohlmn in veronal lmffer (pH S.I, I o.I) 
at ll)'C with an applied voltage of 300 V. Displacement ft'()nl th(' 
( 'ohll l l l l  ill 1,5 till f rac t ion~.  T h i n  l ine,  0--0 : r e l a t i v e  p r o t e i n  c()ntent '~ 
(optical density of the F()lin eohmr). Heavy lines: esterase a('tivity, 
ha0; O- ,3, phenyl acetate (().lll.~ 1111 fractions of pla';ma); I1--11, 
but yryh=holine ((L6 nil, plasma ; I).o I nil, colostrum) ; ~ I--I 1, tributyrin 
(IL 1 HII, e.olostrllnl). Ill the ease of eolostrum, ~me peak o|lly was ob- 
tained with phenyl butyrate (0.02 lid fractions) and this peak wa~ 
identical with that obtained with lmtyrylcholine, l..'sterase activities 
of original material (to the right) are expressed in ha0 value,, per O. 1 ml 
and were obtained with the butyrate (Bu), propionate (Pr), and 
acetate (Ae)of choline (Ch), phenol (Ph)and glycerol (T, trigl yc(wides). 
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b i t c h ' s  co los t rum,  I t  was  also d e m o n s t r a t e d  t h a t  d u r i n g  
t h e  f i rs t  d a y s  of  suckl ing,  t h e  p l a s m a  cho l ines t e ra se  of 
p u p p i e s  increases  ~, b u t  th i s  is n o t  t h e  case for  t he  p l a s m a  
cho l ines t e ra se  of p ig le ts  6. Th i s  species di f ference,  as  welt  
as t h e  func t iona l  role of c o l o s t r u m  (and  milk)  chol in-  
es terase ,  are st i l l  u n s o l v e d  p rob lems .  

K. -B.  AUGUSTINSSON 

Institute of Organic Chemistry and Biochemistry, Uni- 
versity o/Stockholm (Sweden), Apri l  21, 1960. 

Whi le  r i f omyc in  S a n d  r i f omyc in  SV show p rac t i ca l ly  
iden t i ca l  a n t i b a c t e r i a l  spec t ra ,  t h e y  h a v e  d i f f e ren t  a c u t e  
toxic i t ies .  T h e  LDs0 va lues  in mice b y  d i f f e ren t  admin i s -  
t r a t i o n  rou te s  are r e p o r t e d  in T a b l e  II .  Mice in fec ted  w i t h  
l e tha l  doses of v i r u l e n t  s t r a i n s  of Streptococcus haemolyti- 
cus, DipIococcus pneumoniae, or Staphylococcus aureus are 
p r o t e c t e d  b y  s u b c u t a n e o u s  or  o ra l  a d m i n i s t r a t i o n  of fifo- 
m y c i n  SV. 

Tab. I. Antibacterial activity of rifomycin S and rifnmycin SV 

Zusammen/assung 

E s  wird  gezeigt ,  dass  die Cho l ines t e r a sen  im B l u t p l a s m a  
u n d  Co los t rum v o n  H i i n d i n n e n  i den t i s ch  s ind,  u n d  dass  
Chol ines te rase  die einzige im Co los t rum v o r h a n d e n e  E s t e r -  
ase dieser  Spezies ist.  

Rifomycin  IX 1 
T w o  N e w  Antibiot ics  of Ri fomycin  Fami ly :  

Ri fomycin  S and Ri fomycin  SV 

Pre l iminary  Report 

I t  h a s  been  p rev ious ly  r e p o r t e d  2, z t h a t  the  a n t i b a c t e r i a l  
a c t i v i t y  of aqueous  so lu t ions  of r i f o m y c i n  B increases  w i t h  
ag ing  w h e n  t he  s amples  are  exposed  to  a i r  a t  r oom t e m p e -  
r a t u r e .  Th i s  p r o p e r t y  of r i f omyc in  B is s h o w n  also b y  ri-  
fomyc in  O, a p r o d u c t  wh ich  can  be o b t a i n e d  b y  o x i d a t i o n  
of r i f omyc in  B a n d  can  be  r educed  aga in  i n to  r i f omyc in  B 4. 

The  p r o d u c t s  found  in  a c t i v a t e d  so lu t ions  of b o t h  fifo- 
m y c i n  B a n d  r i f omyc in  O a p p e a r  to  be  t he  same  sub-  
s t a n c e  4. 

P r e l i m i n a r y  d a t a  are  r e p o r t e d  here  conce rn ing  some 
p rope r t i e s  of t h i s  a c t i v a t i o n  p r o d u c t  wh ich  was  n a m e d  b y  
us r i f o m y c i n  S. R i f o m y c i n  S cr is ta l l izes  f rom m e t h a n o l  as 
ye l low-orange  c rys ta l s ,  m . p .  179-181°C (dec.). ~ j ~  = 
+ 476°C (c = 0.1, m e t h a n o l ) .  R i f o m y c i n  S ha s  a weak ly  
acidic n a t u r e  (pH I /2  = 7.2; e q u i v a l e n t  w e i g h t  685); i t s  
s o d i u m  sa l t  is violet .  R i f o m y c i n  S in  buf fe r  p h o s p h a t e  
so lu t ion  p H  7.3 shows a b s o r p t i o n  m a x i m a  a t  317 m ~  

t~71% - 62). t t : l% -- 426) a n d  a t  525 mix ~ l c m - ~  k ~ 1 C r l l -  

Analysis: C 63.34; H 6.79; N 2.18; O 27.80; OCH 3 4.50; 
COCHa6.10. Calc. for CaTH4~NO,~ (m.w. 697.75) [pro- 
posed~: C63.68; H6.79, N 2.01; O 27.51; i OCH a4.45; 
1 COCH 3 6.16. 

Rifomycin S can be reduced by ascorbic acid into an- 
other antimicrobial substance, rifomycin SV. Rifomycin 
SV is a yellow-orange crystalline substance, decomposes 
at 140°C and does not melt until 300°C. [ ~  = -  4 ° 
(c = 1.0, m e t h a n o l ) .  R i f o m y c i n  SV has  a n  ac id ic  n a t u r e  
(pH 1[2 = 2.7; e q u i v a l e n t  we igh t  685); i ts  s o d i u m  sa l t  
is o range- red .  R i f o m y c i n  SV in  bu f f e r  p h o s p h a t e  so lu t ion  

t~1% _ p H  7.3 shows a b s o r p t i o n  m a x i m a  a t  223 m v  "t~lcm-- 
t rd% -- 188). t rd% -- 309) a n d  445 m~t ~ 1 e m - -  565), 314 m~t ~ l e m - -  

R i f o m y c i n  SV can  be  t r a n s f o r m e d  again ,  b y  ox ida t ion ,  
in to  r i f omyc in  S. Ana lys i s :  C 6 2 . 8 5 ;  H 7.15; N 2.08; 
O 28.01; OCHa 4.40;  COCH~6.15 .  Calc. for  CmH,gNO12 
(m. w. 699.77) ~proposed]:  C 63.50;  H 7.06; N 2.00; 
O 27.44; 1 0 C H  3 4.43; 1 COCH 3 6.15. 

B o t h  r i f o m y c i n  S a n d  r i f o m y c i n  SV show h i g h  a c t i v i t y  
a g a i n s t  G r a m - p o s i t i v e  b a c t e r i a  a n d  m y c o b a c t e r i a .  I n  t h e  
T a b l e  I, t h e  m i n i m a l  i n h i b i t o r y  c o n c e n t r a t i o n s  of t h e  two  
a n t i b i o t i c s  a g a i n s t  a l imi ted  n u m b e r  of s t r a i n s  is r epor t ed .  

Microorgauisnl 

Minimal inhibitory 
concentration )J/ml 

Rifomycin Rifomycin 
S SV 

Micrococcus aureus 
Streptococcus [aecalis 
Streptococcus haemolyticus 
Bacillus s.abtilis 
Proteus vulgaris 
Escherichia coli 
Pseudomonas aeruginosa 
KlebsielIa pneumoniae 
Mycobacterium tuberculosis H 37 Rv 
Candida albicans 

0.005 
0.09 
0.0025 
0.075 
25 
12 
25 
25 
0.05 
> 100 

0.005 
0.05 
0.0025 

1 0.075 
25 

! 25 
1 50 
i 25 
I 0.05 
i > i00 

Tab, lI. Acute toxicity of rifomycin S and rifomyci~ SV in mice 

Administration LI)so (mg]kg) values and 
route confidence limits (p = 0.05) 

Rifomycin S 

Rifomycin SV 

i, v .  
i .p .  
OS 
i , v .  
i .p .  
OS 

122 (108-138) 
258 (243-273) 

> 3000 
550 (482-627) 
625 (579-675) 

2120 (1876-2395) 

P. SENSl, M. T. TIMBAL, a n d  G. MAFFII 

Research Laboratories, Lepetit S. p. A.,  Milano (Italy), 
Apr i l  8, 1960. 

Riassunto 

Da soluzioni  di r i fomic ina  B e r i fomic ina  O, che  p resen-  
t a n o  il c a r a t t e r i s t i c o  c o m p o r t a m e n t o  di  u n  i n c r e m e n t o  del 
t i to lo  microbio log ico  con  il t e m p o ,  ~ s t a t o  i so la to  u n  n u o v o  
an t i b i o t i co  c h i a m a t o  r i fomic ina  S. L a  r i fomic ina  S, p e r  
b t a n d a  r iduz ione  con  ac ido  ascorbico,  v iene  t r a s f o r m a t a  
in r i fomic ina  SV. 
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