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These researches have  been carried out  on embryo  l iver  
ob ta ined  f rom ' P l y m o u t h '  hens,  developed in an electric 
incuba to r  a t  37°C. The  f ruc tose - l ,6 -dephospha tase  was 
de te rmined  according to the  me thod  of POGGEL and 
McGILvE~Y 3 on homogena t e  of l iver  in a 0.05 M boric 
a c i d - N a O H  buffer,  in the  presence of f ruc tose- l ,6-de-  
phospha te  (0.05 M), MgSO 4 (0.05 M), MnC12 (0.005 M), 
and cyste ine  (0.05 M), all a t  p H  9.5. 

I h a v e  also per formed on the  l iver  a quan t i t a t i ve  
de t e rmina t ion  of glycogen according  to  Montgomery ' s  
modi f ica t ion  ~ of t h e  m e t h o d  of GooD, KRAI'aER, and 
SOMOGVI 6, a f te r  digest ion wi th  K O H  30% and glycogen 
prec ip i ta t ion  wi th  e thano l  95%. Glucose was de te rmined  
according to  t h e  me thods  of NELSON e and SOMOGYI 7 

The  resul ts  showed tha t ,  f rom the  s ix th  day  of the  life 
of t he  embryo,  a f ruc tose - l ,6 -dephospha tase  ac t iv i ty  is 
present  in the  l iver  wi th  ra tes  infer ior  to those of the adul t  
animal .  The  ra te  increases rapid ly  in the  following days, 
however ,  unt i l  be tween  the  14th and 16th day  of the  
chick embryo ' s  life it  reaches twice  the  ra te  found in the  
adul t  chicken. At  t h a t  t ime  the  m a x i m u m  ra te  of ac t iv i ty  
is observed.  In  the  succeeding days  there  is a gradual  
decrease in ac t iv i ty .  Only  a few hours  af ter  hatching,  how- 
ever,  the  f ructose- l ,  6-dephosphatase  a c t i v i t y  is superior  
to  t h a t  of the  adul t  chicken. 

The  Figure  shows the  d e v e l o p m e n t  of the  phenomenon  
in the  embryo  l iver  f rom the  6th to  the  20th day.  E a c h  
po in t  of the  curve  represents  the  average  of three  deter-  
minat ions .  The  enzyme  a c t i v i t y  is expressed in mg  of 
inorganic  phosphorus  del ivered  per  g of  fresh tissue. 
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Fructose-l,6-dephosphatase activity in the liver of chick embryos 
Test composition: homogenate (1:30) ml 0.2; fructose-l,6-dephos- 
phate (0.05 M) ml 0.1; MgSO 4 (0.05 M) ml 0.1; MnCl 2 (0.005 M) ml 
0.1; cysteine (0.05 M) at pH 9.5 ml 0.1; 0.05 M boric acid-NaOH 

buffer at pH 9.5 ml 0.4. 

In  the  new born chicken I have  not iced rates  a lmos t  
s imilar  to those of 20-days old embryos.  The  average  ra te  
for new born  chickens (4 cases) is 8.15 mg  of inorganic  
phosphorus  freed/g of t issue as compared  wi th  9.75 mg  in 
the  20-days old embryos  (4 cases). I n  the  adu l t  chickens, 
weighing 1 kg, we h a v e  found an average  ra te  (4 cases) of 
5.36 m g  of inorganic  phosphorus  freed/g of tissue. The  
enzyme  ac t i v i t y  of the  chicken a t  b i r th  is therefore  32% 
grea te r  t h a n  t h a t  of t he  adul t  chicken. 

I t  is qui te  s ignif icant  to notice tha t ,  paral le l  to  t he  
increase of the  enzyme act iv i ty ,  there  is also an increase 
of t he  conten ts  of the  hepa t ic  glycogen in di f ferent  devel-  
o p m e n t  stages of the  embryo  s tar t ing from the  12th day.  
I n  t he  Table  below, the  embryo  l iver glycogen rates  are 
recorded expressed in mg]g of tissue. E a c h  figure is the  
average  of three  determinat ions .  

Glycogen contained in the liver of embryo chickens, g of tissue 
12th day embryo 5.72 mg 18th day embryo 33.00 nag 
14th day embryo 5.50 mg 20th day embryo 42.75 mg 
16th day embryo 29.50 mg 

Af te r  a few hours  af ter  the  opening of the  egg, the  gly- 
cogen undergoes  a r emarkab le  decrease in the  chicken. The  
glycogen conten t ,  1 h a f te r  ha t ch ing  is 4 rag; a f te r  12 h 
(4 cases each) 1.70 mg  af te r  35 h (4 cases) 0.78 rag. In  the  
adu l t  chicken,  a f t e r  12 h fas t ing (7 cases), 2.7 mg of gly- 
cogen/g  of t issue were found.  

The  glucose in the  l iver  of embryos  of d i f ferent  ages, on  
the  cont rary ,  is found in cons t an t  a m o u n t s  (about  3 mg/g  
of tissue). However ,  glucose is observed  on ly  in embryos  
t h a t  are  14-days old. I n  t he  adu l t  an ima l  (10 cases), a 
med ium ra te  of 8 mg/g  of t issue has  been  found.  

The  expe r imen ta l  d a t a  repor ted  suppor t  t he  possibi l i ty  
that ,  in the  l iver  of  e m b r y o  chickens,  the  glucose and 
glycogen synthesis  proceeds f rom compounds  wi th  3 a toms  
of carbon,  in a m a n n e r  t h a t  is s imilar  to  a reversal  of an- 
aerobic glycolysis. 

Riassunto. U n a  f ru t toso- l ,6 -d i fos fa tas i  compare  nel 
tessuto epat ico di embrioni  di pollo gi~ al 6 ° giorn0 di 
incubazione deU'uovo;  in seguito a u m e n t a  r ap idamen te  e 
raggiunge il massimo fra il 14 ° ed il 16 ° giorno;  qu indi  
t ende  a diminuire,  pu t  mantenendos i  sempre  superiore a 
quel la  del fegato del l 'animale  adulto.  Di pari  passo a l l ' au-  
men ta re  del l 'a t t iv i tA del l ' enz ima si osserva un inc remento  
della concent raz ione  del glicogeno epatico,  che cade per6 
b ruscamen te  a l l ' a t to  della schiusa. 
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Partial  Purif icat ion 
of a P lasma-Kin in-Formin l~  Enzyme  f r o m  

Horse  Urine 1 

The  generic  n a m e  plasma-kinins  has  been proposed ~ for 
a group of po lypept ides  wi th  s imilar  pharmacolog ica l  and 
chemical  propert ies .  The  first  kinin to be described was 
kall idin,  so n a m e d  by  WERLE 8 in 1947; i t  is a basic ~ poly-  
pept ide  5, wi th  unknown  s t ructure ,  charac te r ized  in 1937 
to 1939 by  its hypo tens ive  and smooth -musc le - s t imula t ing  
proper t ies  ~,7. Pept ides  re la ted  to  bradykin in ,  a p lasma-  
kinin discovered in 1949 by  ROCHA E SILVA and  BERALDO a 
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were recen t ly  synthes ized  ~. I n  1952, subs tance  U, a de- 
pressor  and smooth-musc le - s t imula t ing  pr inciple  p resen t  
in urine,  was repor ted  by  BERALDO 1°. 

N o r m a l  ur ine conta ins  kal l ikrein n,  a kaUidin-forming-  
enzyme.  Al though  kat l ikrein was considered as a possible 
l ibera tor  of  subs tance  U,  which  would  then  be ident ica l  
wi th  kall idin,  some doubts  Were raised abou t  this  possi- 
b i l i ty  because dog ' s  ur ine  has  no effect  on 0x se rum or  
globulins ~*, and because t h e  concent ra t ion  of t h e  l ibera tor  
of subs tance  U in ur ine  does no t  d iminish  fol lowing 
p a n c r e a t e c t o m y  13 

In  the  exper iments  repor ted  here, the  k in in- l ibera t ing  
ac t iv i ty  of horse urine, or of enzyme  prepara t ions  ob- 
ta ined  f rom it, was assayed in the  isolated guinea  pig 
i leum 1~ suspended in an 8 ml  ba th  of a t ropin ized  (1 ~g/ml) 
Tyrode  solut ion a t  37 ° C. The  assay consis ted of incuba t ing  
the  u n known  prepara t ion  wi th  an excess of d ia lyzed horse 
p lasma in t he  smooth  muscle chamber  for 2 or  3 min,  and  
compar ing  the  spasmogenie  effect  wi th  t h a t  of a crude 
enzyme  powder  t aken  as s tandard ,  

The  u r inary  k in in- l ibera t ing-enzyme was purif ied as 
follows: the  proteins  separa t ing  f rom horse ur ine  a t  
3-4°C,  p H  7.0, be tween  0.40 and 0.70 of sa tura t ion  wi th  
a m m o n i u m  sulfate,  were re f rac t iona ted  a t  the  same p H  
to isolate the  mate r ia l  p rec ip i ta ted  be tween  0.45 and 0.55 
a m m o n i u m  sulfate  sa tura t ion.  The  proteins  w e r e  then  
dialyzed in the  cold agains t  disti l led wa te r  followed by  
equi l ibra t ion  of the  solut ion agains t  a 0.075 M phospha te  

• buffer,  p H  6.0. The  resul t ing solut ion was run  th rough  a 
co lumn of d i e thy l aminoe thy l  (DEAE)-cel lu lose  ; the  ac t ive  
mater ia l  r emained  in the  co lumn and was e luted wi th  the  
same buffer,  0.15 M,  p H  6.0. This  ma te r i a l  was fur ther  
purif ied by  r ech roma tog raphy  on DEAE-ce l lu lose  under  
s l ight ly  d i f ferent  condit ions.  Considering as un i t y  the  
ac t i v i t y  per  mg  of N of the  first a m m o n i u m  sulfate  pre- 
c ipi ta te ,  an  e igh ty  fold (80×)  pur i f ica t ion  was f inal ly  
reached.  

This  purif ied mater ia l  l iberates  a k inin  e i ther  f rom 
fresh horse p la sma  Or f rom p lasma hea ted  ' for 3 h a t  
56-58°C;  i t  also acts  on bovine,  human ,  dog, and  ra t  
plasmas,  a l though  no t  w i th  the  same in tens i ty .  Fresh  
p lasma globulins (precipi ta ted by  a m m o n i u m  sulfate  be- 
tween  0.25-0.40 of sa tura t ion) ,  o r  globulins hea ted  for 
3 h a t  56-58°C, and  bov ine  f rac t ion IV-4 x5 also serve  as 
subs t ra tes  for k inin  fo rma t ion ;  b y  cont ras t ,  f rac t ion IV-4  
of  swine p lasma p roduced  no kinin.  K in in  fo rmat ion  is 
no t  inhib i ted  b y  soy-bean t ryps in  inh ib i to r  or  b y  ovo-  
mucoid  which,  unde r  t he  same condit ions,  comple te ly  in-  
h ibi ted  t rypsin.  Us ing  prepara t ions  wi th  d i f ferent  degrees 
of  p u r i t y ,  a pa ra l l e l i sm was observed in q u a n t i t a t i v e  ex-  
pe r iments  be tween  the i r  ab i l i ty  to  l iberate  k inin  and  to  
hydrol ize  p - t o l u e n e s u l f o n y l - L - a r g i n i n e  m e t h y l  es ter  
(TAME).  All these  propert ies ,  inc luding t h e  last  one 18, are  
shared by  the  kall ikreins.  The  s tabi l i ty  of t he  e n z y m e  
ac t i v i t y  was s tud ied  a t  d i f ferent  t empera tu re s  (30, 50, 70, 
and  98°C) and p H s  (1, 3, 5, 7, 9), using a commerc ia l  
p repa ra t ion  of kal l ikrein (Padut in ,  Bayer)  for comparison.  
A m a x i m u m  s tabi l i ty  a round neu t ra l i t y  was found for 
b o t h  enzymes.  

W e  thus  bel ieve t h a t  the  l ibera tor  of substance U is 
u r ina ry  kal l ikrein and t h a t  substance U itself is p robab ly  
ident ica l  w i th  kal l idin;  the  inab i l i ty  to  l ibera te  a kinin 
b y  incuba t ing  ox  globul in wi th  dog 's  ur ine 12 is possibly 
expla inable  by  the species specif ici ty of the  kal l ikreins 
which is a l r eady  known 6,~ and which was here conf i rmed 
(horse u r ina ry  kal l ikrein did no t  l iberate  kal l idin f rom 
swine p lasma globulins). The  failure to observe a decrease 
in the  u r ina ry  releaser  of subs tance  U following pan-  
c r e a t e c t o m y  x3 was p robab ly  due  to e l iminat ion  in urine 

of kal l ikreins f rom ex t ra -pancrea t i c  sources. The  presence 
of a subs tance  U- l ibera t ing- fac tor  .in the  ur ine  produced  
by  hear t - lung-k idney-prepara t ions  la m a y  be expla ined b y  
the  fac t  t h a t  lung tissue conta ins  kal l ikrein 17, and k idney  
tissue p robab ly  also does, because renin  solut ions seem to  
be con tamina t ed  wi th  kal l ikrein ~8. W e  h a v e  also con- 
f i rmed HORTON and LEwis '  x9 observa t ion  t h a t  urokinase 
is no t  the  rapid  kinin-I ibera tor  s tud ied  here. F u r t h e r  puri-  
f i ca t ion  of t h e  k in in- forming-enzyme f rom horse ur ine 
appears  necessary;  the  pures t  p repara t ion  ob ta ined  is 
still impure  as revea led  bo th  by  paper  electrophoresis  
studies and by  the  fact  t h a t  i t  conta ins  a k in in -des t roy ing  
fac tor  which differs f rom the  kinin  l iberator.  

Zusammen[assung.  Durch  Chromatograph ic  mi t  Di-  
~thylamino-l i thyl-cel lulose  nach  A m m o n i u m s u l f a t - F r a k -  
t ion ie rung  wurde  ein P lasma-Ninin- f re i se tzendes  F e r m e n t  
aus P fe rdeharn  tei lweise (80 × ) gereinigt .  Das so gereinigte 
Pr~ipara t war  gegen Pferde-,  Menschen-,  R inder  (Frak t ion  
IV-4)- und I ( a t t en -Blu tp la sma ,  n ich t  aber  gegen Schweine-  
(Frak t ion  IV-4)-Globul ine wirksam. Durch  Sojabohnen-  
Tryps in inh ib i to r  oder  Ovomueo id  erfolgt  keine H e m -  
mung .  Pr / ipara te  yon  verseh iedenem Reinhe i t sg rad  zeig- 
t en  en tsprechende  p-Toluenesul fonyl -L-arg in in-methyl ,  
es ter -spal tende und Kinin : f re ise tzende  Wirksamke i t .  
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A N o v e l  R e a c t i o n  at L o w  T e m p e r a t u r e  

b e t w e e n  N u c l e o t i d e s  and  
P r o t e i n  E n h a n c i n g  B i o l o g i c a l  Ac t iv i ty  1 

The  present  chemica l ly  def ined basal  m e d i u m  used in 
the  axenic  cul ture  of t he  nematode  Caenorhabditis briggsae 
is no t  adequa t e  by  itself to suppor t  cont inuous  growth.  
Serial  subcul tures  can,  however ,  be ma in ta ined  wi th  
small  addi t ions  of organic  supplements ,  5 -10% by  volume.  
A supp lement  used ex tens ive ly  in our  work  is mater ia l  
p rec ip i t a ted  f rom homogena te  of l iver  by  a m m o n i u m  
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