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each of the  phenols (a), one or  (in the case of the  d ihydr ic  
phenols  catechol  and resorcinol) two new main  spots  ap- 
peared on the ch romatograms  (Fig. 2). Fig. 3A shows the  
e lectrophoret ic  pa t t e rn  of the  same series of exper iments .  
W h e n  compared  to the  control  (on the  left), all phenols  
tes ted  induced the  format ion  of one new spot  (Phe I to 
Phl  I) in the cent ra l  region of the e lec t rophore t ic  strip. 
I n  addit ion,  in the  exper iments  on each of the  d ihydr ic  
phenols catechol  and resorcinol and the  t r ihydr ic  pyro-  
gallol and phloroglucin,  a second fas t -moving  spot  appeared 
(Cat II, Res II, Py r  I I  and Ph l  II). Af te r  e lut ion of the 
spots denoted  as Cat I I  and Res I I  on the ch romato -  
grams,  these spots  were found to  migra te  to the  Cat  n 
and Res  I I  regions, respect ively,  on the  etectrophero-  
grams. When  the eluted spot  in the r ight  lower corner  of 
the  ch romatograms  from the  pyrogal lol  and phloroglucin 
exper iments  was submi t t ed  to  electrophoresis ,  new spots  
(in addi t ion  to  the  expec ted  P A P S  and inorganic  su lpha te  
spots) were observed in the  P y r  I I  and Phl  I I  regions, 
respect ively.  

F igure  3 B shows the  format ion  of Cat  I and II ,  respec- 
t ively,  dur ing incubat ion  for 2 h in the  presence of var ious  
amoun t s  of  ca techol  in the  m e d i u m  (0.1-2 raM). At  a low 
concent ra t ion  of catechol,  the  S ~5 incorpora t ion  in Cat  I I  
was higher  t han  in Cat  I, whereas  a high concen t ra t ion  
produced the  reverse picture.  

F igure  3C i l lustrates  the  format ion  of P y r  I and P y r  I I ,  
respect ively,  dur ing  incubat ion  of 1.0 m M  of pyrogal lol  
for var ious  lengths  of t ime (0 2 h). In  bo th  spots, su lphate  
incorpora t ion  increased as a funct ion  of t ime.  

In  the  series of exper iments  (c) where the  SaS-sulphate 
and the  phenol  solut ions in the  incuba t ing  media  were 
replaced by  the  S~5-1abelled compounds  of Phe-Ph l  I con- 
sidered to const i tu te  the  monosulpha tes  of respect ive phe-  
nols, no indicat ion was ob ta ined  of a fo rmat ion  of the  afore- 
men t ioned  fas t -moving  spots  (Cat I I, Res I I, P y r  I I, Ph i  I I). 

Acid hydrolys is  under  var ious  condit ions of all the  S 85- 
labelled spots  listed above,  followed by  electrophoret ic  or 
ch romatograph ic  inves t iga t ion  of the  split  products ,  re- 
sul ted in appearance  of no labelled compounds,  bu t  of in- 
organic su lpha te  or  of the  inorganic  + the  unhydro lyzed  
compounds  tested.  In  the  case of Res I I  and P y r  I I ,  a for- 
mat ion  of Res I and P y r  I f rom these compounds  was 
p roduced  by weak  acid hydrolysis .  

Incuba t ion  of a series of mono-,  di-, and t r ihydr ic  phe- 
nols in a su lphury la t ing  sys tem thus  resul ted in format ion  
of a n u m b e r  of su lphate  conjugates .  E a c h  of the  phenols  
tes ted induced fo rmat ion  of a su lphate  conjuga te  which 
migra ted  in electrophoresis,  under  the  condi t ions  used, to  
a charac ter i s t ic  posi t ion in the  cen t ra l  pa r t  of the  electro-  
phoret ic  strip. These compounds ,  which are easily hydro-  
lyzed in hydrochlor ic  acid, g iving inorganic  sulphate,  are 
considered to represent  monosulpha tes  of the  correspond-  
ing phenols.  F r o m  two of the  three  d ihydr ic  phenols  
(catechol and  resorcinol) and bo th  the  t r ihydr ic  phenols 
tested (pyrogallol and phloroglucin),  an addi t ional ,  char-  
acteristic,  fas t -moving  e lect rophoret ic  spot  was obta ined  
which, judg ing  by  its e lec t rophore t ic  mobi l i ty ,  seemed to 
con ta in  two  nega t ive  charges.  I t  seems reasonable  to  be- 
l ieve t h a t  these compounds ,  which also give inorganic  sul- 
pha te  in acid hydrolysates ,  represent  disulphates  of the  
respect ive phenols.  Some suppor t  to  this v iew ~ as g iven  
by the  fac t  t h a t  a fo rmat ion  of monosulpha tes  (Res I and 
Pyr  I) + inorganic su lphate  could be demons t r a t ed  when  
eluted specimens of these fas t -moving  compounds  (Res I I  
and P y r  I I )  were subjec ted  to  weak  acid hydrolysis .  On 
the  o ther  hand,  a t t e m p t s  to synthe t ize  these compounds  
by  su lphury la t ion  of the  corresponding S35-1abelled mono-  
sulphates  have  so far  been unsuccessful.  
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Zusammen/assung 

Die Bi ldung der  Monosulfate  bzw. Disulfate  in einer 
Reihe yon Phenolen  ist auf  Grund  der  in-vitro-Versuche 
mit  e inem par t ikel f re ien  sulfuryl ierenden E n z y m s y s t e m  
diskut ie r t  worden.  S35-markiertes Sulfa t  wurde  als Tracer-  
Substanz  gebraucht .  Die gebi lde ten  Sulfa tes ter  sind mi t  
zweidimensionaler  Pap ie rchromatograph ie  und papier-  
e lekt rophore t i sch  ge t r enn t  und mi t te l s  Au to rad iograph ie  
tokalisiert  worden.  

Tyrosine Phosphate on Paper Chromatograms 
of Drosophila melanogaster 

Several  years  ago HADORN and MITCItELL z presented  
results  of a s tudy ,  by  paper  ch roma tog raphy ,  of  the  nin- 
hydr in reac t ing  componen t s  of Drosophila melanogaster. 
In  this  work  and in a n u m b e r  of subsequent  invest iga-  
t ions 2-5 several  substances  not  corresponding to posi t ions 
of known amino  acids were observed.  These were t en ta -  
t ive ly  conc luded  to be pept ides  since t h e y  gave  more  t h a n  
one amino  acid on hydrolysis ,  b u t  mix tures  of amino  acid 
der iva t ives  were also possible. Recent ly ,  dur ing an exa-  
mina t ion  of this problem,  MITCHELL and SIMMONS (uI1- 
published) isolated f rom Drosophila l a rvae  a subs tance  
ident i f ied as ty ros ine-O-phospha te  and since this  is a 
ma jo r  n inhydr in - reac t ing  componen t  in Drosophila, i ts 
posi t ion in the  s t andard  ch romatograph ic  sys tem is of 
some interest .  

Fo r  comparisons,  syn the t ic  tyros ine  phospha te  was pre- 
pared according to the  me thod  of PASTERNAK and GRAFL ~ 
and the  na tura l  compound  was obta ined  by  f rac t iona t ion  
of a la rva l  ex t r ac t  on a Dowex  50 co lumn (MITCHELL and 
SIMMONS, unpublished).  These two  produc t s  had  ident ica l  
absorp t ion  spect ra  in U V  l ight  (in 0.1 M HCI:  max. ,  
265 mt~; inflection, 210 m~;  rain., 240 mvt ) and behaved  
as a single substance on co -ch roma tog raphy  in n-propanol  : 
1% a m m o n i a  (2:1;  R y =  0.14). I n  order  to de t e rmine  
which c o m p o n e n t  f rom a Drosophila ex t r ac t  corresponds  
to tyros ine  phospha te  in the  two dimensional  ch roma to -  
graphic  sys tem t h a t  has  been used ex tens ive ly  in this  labo- 
ratory2-~, an ex t r ac t  was prepared  and ch roma tog raphed  
alone and in combina t ion  wi th  each the  syn the t ic  and  the  
na tu ra l  substance.  The  tyros ine  phospha te  moved  in each  
case to the  posi t ion t h a t  had  been des ignated  as pept ide  1 
plus pept ide  2 ~-a. As a fur ther  check of ident i ty ,  mate r ia l  
f rom this  posi t ion on a c h r o m a t o g r a m  of la rval  ex t r ac t  
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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.  
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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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Hectropher~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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