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Results. The  t issues  e x a m i n e d  for h i s t a m i n e  f o r m a t i o n  
were a b d o m i n a l  skin,  h i n d  foot  ( con ta in ing  a h igh  pro-  
po r t i on  of sk in ) ,  k idney,  lung, hea r t ,  l ive r  and  spleen. 
E G F  was g iven  in a dosage of 6 ag/g, a n d  h i s t a m i n e  
fo rma t ion  was d e t e r m i n e d  3, 4 ,  7 and  12 h a f te r  t he  
in ject ion.  I n j e c t i o n  of E G F  acce le ra ted  t he  r a t e  of h i s ta -  
mine  f o r m a t i o n  in t he  skin, w i t h  a p e a k  a t  4 h w h e n  t he  
r a t e  of h i s t a m i n e  f o r m a t i o n  was a b o u t  3 t imes  the  
cont ro ls  (Figure 1). H i s t a m i n e  f o r m a t i o n  of the  h i n d  foot, 
wh ich  con t a in s  t i ssue  o the r  t h a n  skin, was  also e l eva ted  
a l t h o u g h  to  a lesser ex t en t .  The  t i ssud  specif ic i ty  of t he  
ac t ion  of E G F  was s h o w n  b y  t h e  fac t  t h a t  i t  p roduced  no 
increase  in h i s t a m i n e  f o r m a t i o n  in t he  o the r  t i ssues  
examined ,  a m o n g  which  on ly  t he  k i d n e y  was s tud ied  in 
detai l .  

I n  4 mice, E G F  6 ~zg/g was in jec ted  da i ly  f rom the  
1s t  d a y  of b i r t h  to  t h e  6 t h  d a y  a n d  t he  mice were killed 
3 h a f te r  t he  las t  in jec t ion .  I n  these  expe r imen t s ,  no 
increase  in h i s t a m i n e  f o r m a t i o n  occurred.  The  o b s e r v a t i o n  
t h a t  a s ingle 6 ~zg/g in jec t ion  of E G F  increased  h i s t a m i n e  
f o r m a t i o n  whereas  r e p e a t e d  in jec t ions  did  no t  m i g h t  be 
a c c o u n t e d  for b y  t he  k n o w n  i n h i b i t o r y  effect  on  g r o w t h  
of h igh  doses of E G F .  

O r n i t h i n e  deca rboxy la se  a c t i v i t y  was m e a s u r e d  in t h e  
same  t i ssue  pool in wh ich  h i s t a m i n e  f o r m a t i o n  was 
de t e rmined .  The  a c t i v i t y  of th i s  e n z y m e  was no t  signif- 
i can t ly  a l t e red  in t h e  mice  g iven  E G F  w i t h  one excep t ion  : 
A t  4 h t he re  was a s l ight  e l eva t ion  in t he  skin  (Figure  2). 

Discussion. I n j e c t i n g  E G F  in n e w b o r n  mice a n d  r a t s  
has  been  r epo r t ed  to p roduce  h y p e r p l a s i a  of t he  epider-  
mis  n.  In  n e w b o r n  rats ,  i n j ec t ion  of th i s  f ac to r  gave  rise 
to  a n  increase  in t h e  p r o t e i n  a n d  nucleic  acid c o n t e n t  
per  un i t  of sk in  12. A re l a t ionsh ip  b e t w e e n  r a t e  of p ro t e in  
syn thes i s  in ce r t a in  t i ssues  and  h i s t id ine  deca rboxy lase  
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Fig. 2. Ornithine decarboxylase activity, in terms of nmoles ~4CO2 
released, in abdominal skin and hind foot after injection of EGF. 
C and h as in Figure 1. Unlike the situation in Figure 1, the appropriate 
elevation is not significant. 

a c t i v i t y  has  been  proposed  3. I t  would now a p p e a r  t h a t  
in  t he  skin  i n d u c t i o n  of h i s t id ine  deca rboxy la se  a c t i v i t y  
somehow is p a r t  of t he  m e c h a n i s m  of ac t ion  of E G F .  The  
k idney,  u n d e r  t h e  g r o w t h  s t i m u l a t i n g  inf luence  of 
t e s t o s t e rone  a d m i n i s t r a t i o n ,  has  r ecen t ly  been  found to 
b r ing  a b o u t  h igh  o r n i t h i n e  deca rboxy lase  ac t iv i ty ,  
fo rming  pu t r e sc ine  a t  increased  ra te ,  whereas  t h a t  of 
h i s t id ine  deca rboxy lase  was depressed  ~0. 

E l e v a t e d  o r n i t h i n e  deca rboxy lase  a c t i v i t y  has  been  
r epo r t ed  to  occur  on  s t i m u l a t i n g  skin  and  k i d n e y  w i t h  
E G F :  on  in j ec t ing  th i s  fac to r  s u b c u t a n e o u s l y  in 6 -9 -day -  
old mice, t he  o r n i t h i n e  deca rboxy lase  a c t i v i t y  of t h e  skin  
rose a b o u t  4-fold, r eached  a m a x i m u m  in 4 h and  t h e n  
r ap id ly  decl ined 13,14. I n  t he  p re sen t  expe r imen t s ,  no  
s t r ik ing  change  in o r n i t h i n e  deca rboxy lase  a c t i v i t y  on  
in j ec t ing  E G F  in n e w b o r n  mice could be d e m o n s t r a t e d .  
This  d i sc repancy  be tween  the  resul t s  could be exp la ined  b y  
t he  d i f fe ren t  n a t u r e  of t h e  E G F  p r e p a r a t i o n s  used. As 
i nd i ca t ed  earlier,  i t  is p r o b a b l e  t h a t  t he  ac t ive  ma te r i a l  
is a d e r i v a t i v e  of E G F ,  lack ing  a t  leas t  5 C O O H - t e r m i n a l  
amino  acid residues.  A l t h o u g h  th i s  d e r i v a t i v e  appea r s  t o  
be  as ac t ive  as E G F  p r e p a r e d  b y  s t a n d a r d  m e t h o d s  3 
w h e n  measured  b y  eye-open ing  response  in n e o n a t a l  
mice, i t  is possible  t h a t  the  differences  in t he  associa ted  
biological  effects such  as those  descr ibed  herein,  m a y  be 
a t t r i b u t e d  to t he  lower molecu la r  we igh t  der iva t ives .  

The  ep idermis  is a specific t a r g e t  o rgan  for E G F  in t he  
sense t h a t  th i s  t i ssue  concen t r a t e s  in j ec ted  E G F  whereas  
in t he  k i d n e y  for example  t he  u p t a k e  is m u c h  less. This  
has  been  d e m o n s t r a t e d  b y  in j ec t ing  131I-labeled E G F  
i n t r a p e r i t o n e a l l y  in  r a t s  and  d e t e r m i n i n g  t he  t i ssue  con- 
t e n t  of t he  labeled p r o d u c t  15. I n  t he  p re sen t  s tudy ,  E G F  
induced  h igh  h i s t id ine  deca rboxy lase  ac t i v i t y  in t he  skin 
alone, t h u s  s u p p o r t i n g  i t s  specif ic i ty  of ac t ion  on epider-  
ma l  t issue. 

I n  conclusion,  E G F  br ings  a b o u t  increased  h i s t a m i n e  
fo rmat ion ,  a p h e n o m e n o n  k n o w n  to  occgr  in  some t issues  
in  t he  process  of n o r m a l  growth16. 

Zusamme~/assung. Nachweis ,  dass  der  ep ide rmale  
W a c h s t u m s f a k t o r  E G F ,  in 6 -9  Tage a l te  M/iuse s.c. 
inj iz ier t ,  eine 3 l a t h e  S te ige rung  der  H i s t i d i n - D a c a r b o x y -  
l a se -Akt iv i t t t t  in  der  H a u t ,  n i c h t  a b e t  in a n d e r e n  Geweben  
he rvo r ru f t ,  w~ihrend E G F  die O r n i t h i n - D e c a r b o x y l a s e  
gar  n i c h t  beeinf luss t .  

P .T.  BLOSSE, E .L .  FENTON, S. HENNINGSSON, 
G. KAHLSON a n d  ELSA ROSENGREN 

Wellcome Research Laboratories, Beckenham (England); 
and Institute o/ Physiology, University o/ Lund, 
S-223 62 Lund (Sweden), 6 August 7973. 

0 G. KAnLSON, E. ROSE~GREN and R. THUNBERG, J. Physiol. Loud. 
169, 467 (1963). 

10 B. GRAHN~ S. HENNINGSSON, G. KAHLSON and E. ROSENGREN, Br. 
J. Pharmac. d8, 113 (1973). 

1l S. COHEN and G. A. ELLIOTT, J. invest. Derm. dO, 1 (1963). 
i." p. U. ANG~LETTI, M. L. SALVI, R. L. CHESANOW and S. CO~IEN, 

Experientia 20, 146 (1964). 

13 M. STASTNY and S. COHEN, Biochim. biophys. Acta 204, 578 (1970). 
14 1V~. STASTNY and S. COHEN, Biochim. biophys. Acta 267,177 (1972). 
15 1. COVELLI, R. RossI,  R. Mozzi and L. FRATI, Eur. J. Bioehem. 27, 

225 (1972). 
1~ This study has been supported by grant from the Swedish Medical 

Research Council (to E.R.) and from the Medical Faculty, Univer- 
sity of Lurid (to S.H.). 

A m y l a s e s  of the Lentil Roots  

The  s t a r c h  d e g r a d a t i o n  in h igher  p l a n t s  is due m a i n l y  
to the  phospho ry l a s e s  a n d  ti le amylases .  T he  l a t t e r  were 
pa r t i cu l a r l y  s tud ied  in t h e  seeds, where  t h e y  are respons ib le  
for t he  mob i l i za t i on  of po lysaccha r ide  reserves1,2. 
A l t h o u g h  in m u c h  smal le r  a m o u n t ,  t h e  amylases  were also 

found  in t he  o the r  organs,  b u t  few de ta i l ed  pape r s  
h a v e  been  p u b l i s h e d  on  t h i s  sub jec t  s-s. The  lent i l  roots,  
in wh ich  severa l  e n z y m a t i c  sys t ems  - perox idases  a n d  
polyphenoloxidases6 ,  RNasesT, t r ansaminase sS  _ h a v e  
a l r eady  been  analysed,  show a s ign i f ican t  amylo ly t i c  
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ac t iv i ty .  This  is of p a r t i c u l a r  i n t e r e s t  in  v iew of i ts  possible  
re la t ion  to t he  changes  in  s t a r ch  c o n t e n t  of t he  amylo-  
p las t s  fol lowing a g ibbere l l in  t r e a t m e n t  ~. This  p a p e r  is 
precisely concerned  w i t h  t he  s t u d y  of amylase  ac t i v i t y  in  
lent i l  roots.  

A h u n d r e d  3-day-old seedl ing roots  of Le#s culi~aris  
were e x t r a c t e d  in Tris  buffer  0.001 M,  p H  7.5, c o n t a i n i n g  
CaCI~ 0.04 M.  Af te r  cen t r i fuga t ion ,  t he  s u p e r n a t a n t  is 
used as t he  source of enzymes ;  5 ml  are sub jec t ed  to gel 
c h r o m a t o g r a p h y  on  S e p h a d e x  G-50 and  G-100, and  e lu ted  
w i t h  t he  e x t r a c t i o n  buffer .  The  op t ica l  dens i ty  (OD) a t  
254 n m  is measu red  a n d  t h e  e n z y m e  a c t i v i t y  ana ly sed  b y  
2 ways.  Firs t ,  t he  co lor imet r ic  m e a s u r e m e n t  of t he  r educ ing  
power  of sugars  ~~ l i be r a t ed  f rom a solut ion of soluble 
s t a r c h  1~o in a ce t a t e  buf fer  0.025 M p H  5.4 was pe r fo rm-  
ed. The  ac t iv i ty ,  expressed  as 'ma l to se  e q u i v a l e n t '  b y  
compar i son  w i t h  a s t a n d a r d  cu rve  of mal tose ,  can  be  
cons idered  as t he  t o t a l  amylase  ac t iv i ty .  Second, t he  
d e g r a d a t i o n  of a so lu t ion  of /~-limit d e x t r i n  ~ b y  t he  
e -amylase  of t h e  e lua te  was m e a s u r e d ;  the  ac t i v i t y  is ex- 
pressed  in IDC un i t s  ~ per  ml  eluate .  

W i t h  S e p h a d e x  G-50 (Figure  1A), i t  can  be  seen t h a t  
the  peak  of t o t a l  a c t i v i t y  coincides w i t h  t h a t  of e -amylase  

60 

~- 4 0  

2c 

0 

A) 
/ ~  - . 3 0  

25 

5 ~ 

l / i \ i "  I ,o < 

10 15 20 25 30 
Fractions 

"~" IC 

r  

I o  

Yz 
O 

6 

5 

4 

3 = 

1 

0 
20 25 3O 35 40 45 

Fractions 
F!g. 1. Elution on Sephadex column (30 x 2.54 cm) : optical density 
(O) and amylase activity (.). A) Sephadex G-50. 1. Total amylase 
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activity in IDC units• eluate. B) Sephadex G-100. 
3. ~-amylase activity in IDC units • 10/ml eluate. 

a c t i v i t y ;  b o t h  are e lu ted  w i t h  t he  comple t e ly  exc luded  
p ro te ins  of t h e  ex t rac t ,  c o n s e q u e n t l y  t he i r  molecu la r  
we igh t  is g rea te r  t h a n  30,000. On G-100 (Figure 1B), t h e  
vo lume  of e lu t ion  is larger,  b u t  only  i p e a k  inc ludes  b o t h  
t he  t o t a l  a n d  the  e -amylase  ac t iv i ty .  The  molecu la r  
weight ,  e s t i m a t e d  b y  t h e  fo rmula  p rev ious ly  discussed b y  
DETgR~ANN ~a, is 81,000. Such  va lue  is g rea te r  t h a n  t h e  
molecu la r  we igh t  of m a l t  ~-amylase  ~4, a n d  smal le r  t h a n  
t h a t  of t he  sweet  p o t a t o  ~-amylase  ~, wh ich  p r o b a b l y  
m e a n s  t h a t  t he  peak  cor responds  to  a m i x t u r e  of t h e  two 
forms,  no t  c h r o m a t o g r a p h i c a l l y  s e p a r a t e d .  Such non-  
s epa ra t i on  has  a l r eady  been  m e n t i o n e d  in  m a l t  e x t r a c t  16. 

Accord ing  to  these  resul ts ,  t h e  roo t  e x t r a c t  was  sub-  
j ec ted  to  po lyac ry l amide  gel e lectrophoresis .  A ver t ica l  
gel s lab  a p p a r a t u s  ~7, a l lowing t he  s i m u l t a n e o u s  electro-  
phores is  of 7 samples ,  was  used. The  gel sys t em was t h a t  
of DAVIS18, w i t h  a few modi f i ca t ions :  suppress ion  of t h e  
sample  gel, buf fer  for spacer  d i lu ted  1:16, buf fer  for 
reservoi rs  d i lu ted  1:2.  W i t h  a syringe,  150 ~zl of super-  
n a t a n t  were laid down  in t he  holes p r e p a r e d  a t  t he  u p p e r  
surface of t he  spacer  gel; t he  whole  a p p a r a t u s  was p laced  
in a re f r igera tor  to  p r e v e n t  hea t ing .  A c u r r e n t  of 5 m A  
was appl ied  for 2 h, a l lowing t he  p ro te ins  to  en t e r  the  
spacer  gel; t h e n  t he  m i g r a t i o n  was effected w i t h  a cu r r en t  
of 35 m A  for 90 rain.  The  gel s lab  was cu t  to  s epa ra t e  t h e  
m i g r a t i o n  ways,  and  t he  slices were soaked  for 4 h a t  37 ~ 
in  so lu t ions  c o n t a i n i n g  t h e  s u b s t r a t e  for amylases  
( s ta rch  soluble  1% in ace t a t e  buf fer  p H  5,4) a n d  specific 
e n z y m e  inhib i tors .  The  e n z y m a t i c a l t y  ac t ive  b a n d s  were 
revea led  b y  i m m e r s i n g  t h e  slices in a I~ 0 . 0 5 % - K I  0.5% 
aqueous  solution�9 As shown  in F igure  2A, 3 b a n d s  w i t h  
amylase  a c t i v i t y  (I, I I ,  I I I )  a p p e a r  in  t he  t o t a l  ex t rac t ,  
w i t h o u t  inh ib i to r .  I f  t he  e x t r a c t  was  h e a t e d  to  70 ~ for 
10 m i n  before  e lectrophoresis ,  t h e  b a n d  I d i sappear s  
(Figure 2 B). S imi la r  resul t s  are seen w i t h  p h e n y l m e r c u r y  
chlor ide  (PMC) in t he  i n c u b a t i o n  m e d i u m  (Figure  2C). 
On t he  o the r  hand ,  the  a d d i t i o n  of E D T A  a t  5 • 10 -~ M 
involves  t h e  t o t a l  i nh ib i t i on  of b a n d s  I I  and  I I I  (Figure  
2D).  O t h e r  assays  show t h a t  on ly  t he  b a n d s  I I  a n d  I I I  can  
hyd ro ly se  t h e  fl-limit dex t r in ,  and  t h a t  none  of t he  3 b a n d s  
were found  to  be  sens i t ive  to  CuSO 4 0.01 M.  

The  enzymes  of b a n d s  I I  and  I I I -  hea t - r e s i s t an t ,  
Ca-dependen t ,  n o n - i n h i b i t e d  b y  PMC, hyd ro ly s ing  t h e  
fi-limit d e x t r i n  - are sure ly  ~-amylase  isozymes.  W i t h  
r ega rd  to t h e  enzymes  of t h e  b a n d  I, i ts  p rope r t i e s  - hea t -  
labile, i n h i b i t e d  b y  PMC, requ i r ing  no Ca, no t  hyd ro ly s ing  
the  fl-Iimit d e x t r i n  - are those  of a fi-amylase,  w i t h  t h e  
excep t ion  of i ts  insens i t iveness  to  Cu++. I t s  m i g r a t i o n  
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speed is also qui te  different  f rom t h a t  observed in ex t rac ts  
of bar ley seed ~o and pea cotyledon ~~ where i t  is a lways 
slower than  the  e-amylase.  But  i t  is possible t ha t  the root  
/~-amylase is ra ther  different  f rom tha t  of the  seeds, which 
is formed of several  subuni ts  and somet imes  bound to 
protein-residues 19. 

Present  results  indicate  t h a t  Le~s roots  conta in  a t  least  
3 amylases.  In  Pisum, the  electrophoresis  on polyacryl-  

Ill 

II 

amide  gel revealed 2 bands wi th  amylase  act ivi ty ,  which 
are not  only located in the roots, bu t  are found also in 
the  o ther  par ts  of the  p lan t  3. The  analysis of the  products  
of the  enzymat ic  degradat ion  seems to indicate  t ha t  
only the  ~-amylase is present  in the  axis of pea, whereas 
the  cotyledons conta in  both  ~- and #-amylase 2~. But  it  
mus t  be noted  tha t  such p lan t  contains  also amylopec t in  
1,6-glucosidase n, which was not  found in the  ext rac ts  of 
lenti l  roots. 

I f  the  physiological  role of the  amylases  is now well 
established in seeds, i t  is not  the  case in o ther  organs like 
roots. For  instance, the  u l t ras t ruc tura l  observat ions  on 
the des tarching of amyloplas ts  in lentil  root  s t a t enchyma  9 
following a t r e a t m e n t  wi th  gibberell ic acid, and in wheat  
coleoptile t rea ted  wi th  GAa or kinet in  - this la t te r  
correlated with an increase of amylase  ac t iv i ty  ~2 _ allow 
the  hypothesis  of the in te rvent ion  of one or more amylases 
in the  hormona l  control  of s tarch metabol ism.  

Rdsumd. Les amylases  de la racine de Lens culinaris sont 
61u6es en nn seul pic par  chromatograph ie  sur gel de 
Sephadex  G-50 et G-100. Par  contre,  l '61ectrophor~se en 
p laque de gel de po lyacry lamide  r6v61e 3 zones d 'ac t iv i t6  
amylasique.  Deux  d 'en t re  elles sont consti tu6es d ' isozymes 
d'c~-amylase; la troisi~me pourra i t  6tre une fl-amylase, 
bien qu 'e l le  ne poss~de pas toutes  les propri6t6s g6n6rale- 
meri t  a t t r ibu6es ~ ce t te  enzyme.  

P. A. SIMONIN et P.-E. PILET 

Institut de Biologic et de Physiologie vdgdtales de 
l'Universitd, Place de la Riponne, CH-1005 Lausanne 
(Switzerland), 70 October 7973. 
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Fig. 2. Zymogram of the electrophoresis on 7% polyacrylamide gei; 
central parts of gel slices. A) total extract; B) 70~ heated extract; 
C) gel incubated with PMC; D) gel incubated with EDTA. 
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Clearance of Concentrated Thymidine  and Deoxycyt idine  from the Plasma of CBA Mice 

:Tr i t ia ted thymid ine  (3HTdR) is commonly  used as a 
label led  precursor  of D N A  both  in v ivo  and in v i t ro  and 
da ta  is avai lable  on clearance from plasma at  the  con- 
centra t ions  used (usually ~ 1077M) ~,~. At  much  higher  
concent ra t ions  (above 10-3M), T d R  is used in v i t ro  to 
induce synchrony  of mitosis  ~-5. Phosphory la t ion  of TdtZ 
produces large amounts  of t hymid ine  t r iphospha te  which 
inhibi ts  the  cytosine d iphosphate  to deoxycytos ine  
d iphosphate  p a t h w a y  so tha t  r emova l  of T d R  releases 
cells from a block of D N A  synthesisS,L Before a t t emp-  
t ing s imilar  studies in v ivo  clearance rates of concent ra ted  
T d R  were needed and results are presented here. As 
deoxycyt id ine  (CdR) can bypass a T d R  block in v i t ro  s-10 
some da ta  is also included on its clearance. 

Materials and methods. Animals :  CBA mice were used 
(F36-41), or ig inal ly  f rom Carshal ton M.1R.C. Labora to ry  
Animal  Centre. Animals  were weighed to :k 0.1 g and in 
E x p e r i m e n t  1 the  age recorded. 

inocula.  T d R  and CdR (Sigma) in Hank ' s  B S S  were 
membrane  steril ised before i.p. inject ion.  3HTdR (S.A. 
5 Ci/m21d r) and *HCdR (S.A. 25 Ci /mM) were f rom 
Amersham and used at  5~zCi/ml of inoculum. 

Procedure.  Blood was obta ined  in hepar in ized micro-  
haema toc r i t  tubes f rom the  re t roorbi ta l  sinus (ROS) un- 
der e ther  anaesthesia,  or  f rom cardiac punc tu re  fol lowing 

cervical  dislocation.  The  cells were spun down and two 
al iquots  of ei ther  0.1 ml cardiac p lasma or 10 ~zl (Shandon 
microcaps) R O S  plasma were taken,  one for es t imat ion  
of to ta l  31t ac t iv i ty  and the  o ther  for t r i t i a ted  water  
(THO) de terminat ion .  As wate r  is the  most  c o m m o n  "H 
labelled end product  of ~HTdR degradat ion,  i t  was 
assumed tha t  the difference would represent  TdR,  wi th  
only small  quant i t ies  of in te rmedia te  products .  
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