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as compared  to its correspondingly  lower ac t i v i t y  in the  
Pupae and the  adul ts  (Figure). The  h ighes t  acid phospha-  
tase ac t i v i t y  has  also been repor ted  in t he  egg s tage of the  
stable f ly and the  house fly by  ASHRAFI ~ and BARKER and 
ALEXANDER 7 respect ive ly .  I t  appears  f rom these  f indings 
tha t  increased acid phospha tase  a c t i v i t y  migh t  be re la ted  
to rapid  cell division, especial ly  dur ing  morphogenic  
changes in the  embryon ic  deve lopmen t  and dur ing  the  
larval  g rowth  of insects. At  t he  t ime  of pupa t i on  in T. 
conJusum, a drop  in the  ac t iv i ty  of this  enzyme  occurs, 
which seems to be in ag reement  wi th  the  fact  t h a t  the  in- 
sect ceases to  grow dur ing this  period while i t  is uhdergoing  
an in te rna l  reorganiza t ion  of t he  t issues necessi ta ted b y  
adult  deve lopment .  On adul t  emergence  in T. con/usum, 
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Phosphatase activity during the growth and metamorphosis of T. 
COn/usum Duval. Each point on the curves represents an average of 
5 determinations. Dotted lines in the egg period indicate that only 
One stage during this period was analysed for phosphatase activity. 

no ma jo r  va r i a t ion  in the  level  of acid phospha tase  ac- 
t i v i t y  occurs. 

Alkal ine phospha tase  : Whi le  i t  is in teres t ing  to r emark  
a t r emendous  increase in the  ac t i v i t y  of a lkal ine phospha-  
tase ac t i v i t y  in 7-day-old T. confusum l a rvae ,  the  em-  
bryonic  as well  as t he  pupa l  s tage  seems to  be def ic ient  
in the  ac t iv i ty  of this enzyme  (Figure).  Our  resul ts  mos t ly  
seem to be in conformi ty  wi th  the  findings of BARKER and  
ALEXANDER 7 in ~/Iusca domestica. I t  therefore  seems sug- 
gest ive t h a t  alkaline phospha tase  migh t  p l ay  an  i m p o r t a n t  
role in the  phenomena  concerning g rowth  ra the r  t h a n  
morphogenesis .  Alkal ine phospha tase  was also t h o u g h t  
by  YAO s to be associated w i t h  g rowth  in insects.  Adu l t  
emergence  in T. con/usum was charac te r ized  by  a sl ight  
rise in the  ac t i v i t y  of alkal ine phospha tase  9. 

Rdsumd. Nous avons  mesur4 l ' ac t iv i t6  des phospha-  
rases acide e t  alcaline au cours de la croissance e t  de la 
m~tamorphose  de T. con/usum. L 'ac t i v i t 6  de la phospha-  
tase acide est  tt son m a x i m u m  a u c o u r s  de  l ' embryog6n~se  
et  du s tade  larvaire.  I1 est done possible que  ce t t e  en- 
zyme  soit  reli6e aux  ph4nom~nes de la d i f f6rent ia t ion  cel-  
lulaire e t  de la croissance. L ' ac t i v i t 6  de la phospha tase  al- 
caline est, au contraire,  tr~s $1ev~e a u c o u r s  de la crois- 
sance larvaire.  El le  serai t  done associ4e ~ la croissance 
seute. 
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Effect of Adrenalectomy and Diet on the Activity 
of fl-Galactostdase in the Small  Intestine During 

the Postnatal Development of the Rat 

]Recently the  deve lopmen t  of fl-galactosidase in the  
Small in tes t ine  dur ing pos tna t a l  deve lopmen t  in the  mouse 
(MAIn and RICKENBERGX), calf (HuBER et al. 2) and ra t  
(ALVAREZ and  SAs~, DOELL and KRETCHMER 4"5) has  again 
a t t rac ted  a t ten t ion ,  The  ac t iv i ty  of th is  enzyme  is h igh at  
bir th and falls rap id ly  dur ing  the  weaning  period. The  
reason for th is  loss of ac t iv i ty ,  however ,  is far  f rom clear, 
in spite of efforts  to  show a corre la t ion be tween  changes  of 
ac t iv i ty  and changes in die t  or in supply  of lactose 
(ALvAREZ and Sks a, DOELL and I~RETCHMER4). 

An a t t e m p t  was therefore  m a d e  to  c lar i fy  t he  factors  
affecting the  pos tna ta l  loss of fl-galactosidase ac t iv i ty .  
Since the  p rox imodis ta l  d i s t r ibu t ion  of some enzymes  is 
different dur ing  the  suckl ing period t h a n  la te r  in life (non- 
Specific esterase, KOLDOVSKV et  al.6; alkal ine phospha-  
tase, KOLDOVSKY et  al. s, VERNE and I'~EBERT 7, MOOGS), 
this d is t r ibut ion  was de te rmined  for fl-galactosidase by  
the m e t h o d  of LED~RBERG ~ (see Tab le  I). F r o m  Table  I i t  
is ev iden t  t h a t  be tween  day  15 and 20 pos tna ta l ly ,  fl- 
galactosidase ac t iv i ty  decreases bo th  in the  p rox ima l  and 

dis tal  pa r t  of the  small  intest ine.  I t  can also be seen t h a t  
a c t i v i t y  is several  t imes  h igher  in the  dis ta l  pa r t  t h a n  in 
the  p rox ima l  pa r t  in rats  15-18 days  old. I n  20-day-old 
animals  there  is no significant  difference be tween  a c t i v i t y  
in t he  p rox imal  and dis ta l  par t s  of the  intest ine.  T h e  dis- 
t r ibu t ion  of fl-galactosidase ac t i v i t y  a long the  small  in- 
tes t ine  is thus  v e r y  near  to the d i s t r ibu t ion  of non-specif ic  
e s t e r a s e  (KOLDOVSK'~ e t  al. e) and a lkal ine  phospha tase  
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(KOLDOVSR~" et al. s, VgaNE and HERBt~RT 7, MoogS) ,  e.g. 
a higher act ivi ty  was found in the distal  part .  I t  is in- 
terest ing that ,  on the contrary,  lipase (RoKos et  al, x°, 
YEZUITOVA et al. 11) and invertase (YEztrlTOVA et a1.11) 
showed a higher ac t iv i ty  in the proximal  pa r t  of the small  
intestine of suckling rats.  

Next,  the role of the adrenal  gland was studied. Their  
removal  early postnata l ly  diminishes the usual increase in 
glucose absorption (KOLDOVSKq et al. x~) while cortisone 
applicat ion accelerates the rise in glucose absorption 
(KoLDOVSKq et al. ls, FALTOVA et al. xs), pancreat ic  lipo- 
lyric ac t iv i ty  (RoKos et  al. 14) duodenal  alkaline phospha- 
tase ac t iv i ty  (HALLIDAY ~) and intest inal  invertase ac- 
t iv i ty  in rats  (DOELL and KRETCHMER16). Table I I  shows 
tha t  the fall of fl-galactosidase ac t iv i ty  during pos tna ta l  
development  is also under the control of the adrenals. 
Adrenalectomy slows down the decrease in the ac t iv i ty  of 
the enzyme studied in the proximal  and mainly  in the 
distal  part .  I t  should be mentioned tha t  the general ap- 
pearance and weight of the adrenalectomized and sham- 
operated animals were almost identical.  Thus this  is a 

special instance, where the absence of the adrenals in in- 
fant  rats  maintains  a high ac t iv i ty  of an enzyme when 
usual ly such a procedure prevents the normal  postnata l  
rise in function, e.g. glucose absorpt ion (KoLDOVSXq" et 
al. xs). This is evident ly  related to the anomalous behav- 
four of fl-galactosidase, the  ac t iv i ty  of which in the small 

an j .  RoKos, P. Hints,  O. KOLDOVSKX ~, and P. PROCnAZKA, ~S. fysioL 
11, 472 (1962). 

11 N. N. YEZUITOVA, N. M. TIMOFEEVA, YA. YA. NURx, O. KOLDOV- 
SKq, and A. M. UGOLEV, Doklady Akademii Nauk USSR, in press 
(1963). 

12 O. KOLDOVSKq, P. HAHN, and J. JIR~.NEK, CS. fysioI. 7, 491 (1958). 
xa E. FALTOVh, P. HAUN, and O. KOLDOVSK~', Fiziol. zh. USSR 48, 

1392 (1962). 
14 j .  Ro~:os, P. HAHN, O. KOLDOVSX¢', and P. PaocJtAzxA, Physiol. 

bohemoslov. 12,213 (1963). 
aa R. HALLIDAV, J. Endocrinol. 18, 52 (1959). 
is R.  G. DOELL and N. KRETCnMER, Fed, Proc, ~2, 495 (1963), 

Table I. Fed rats (Wistar strain) were sacrificed by decapitation. The small intestine was washed with ice-cool 0.15 M KCI, the duodenum 
was discarded, the whole length of the small intestine was divided into three equal parts by length and the proximal and distal parts were 
used for the estimation of enzyme activity. An homogenate (1 : 150) of the intestine was made in ice-cold 0.15 M KC1 using a Potter-Elvehjem 
Teflon homogenizer, fl-galactosidase activity was estimated using o-nitrophenylgalactoside as substrate (LEoERBERG n) in a medium containing 
0.5 ml 0.3M sodium acetate buffer (pH 3.5), 0.5 ml of the homogenate and 0.5 ml 0.003M o-nitrophenyl galactoside. The reaction was termi- 
nated after 20 rain of incubation at 37°C by the addition of 1 ml potassium carbonate. The o-nitrophenol liberated was measured photo- 
metrically at 420 m~. Activity was expressed in ~moles.of o-nitrophenol x l0 S liberated in 20 rain by 1 mg wet weight of the intestine. The 
t-test was used. #t denotes the value of statistical significance between the groups, #~ between the proximal and distal parts of the small 

intestine in the same group 

Age in days No. of animals pl Activity of proxim, part px Activity of distal part pS 

mean S.E. mean S.E. 

15 8 
16 4 
18 3 
'20 5 

lint significant { 40.0 4.7 not significant { 274 38 0.001 
258 2.6 0.001 

33.0 1.6 0.001 { 129 7.3 0.001 0,001 { 13.8 1,45 
not significant { 13.0 1,47 0.001 { 11.1 1.52 not significant 

Table If. Rats were adrenalectomized on day 15 postnatally, controls were sham operated. The animals lived with the mother having free 
access to physiological saline. For estimation of enzyme activity and other details see Table I 

Age in days Group No. of animals pl Activity of proximal part pl Activity of distal part ps 

mean S.E. mean S.E. 

{ { 133 1.9 0.001 19 adrenalectomized 8 0.02 ~3 1.0 0.00! 
19 sham operated 4 13 3.4 21 6.3 not significant 

Table III .  From day 14 postnatally the animals (in the presence of the mother animal) were divided into two groups. One received a lac- 
tose diet, the second was fed a diet containing galactose plus glucose. The composition of the diets was the following: margarine 500 g, 
casein 250 g, cod liver oil 10 g, CaCOs 2 g, NasHPO 4 2.7 g, MgCI~ 0.1 g, thiamin 4 rag, riboflavin 6 rag, pyridoxine 5 rag, Ca-panthothenate 
40 mg, nicotinamide 40 rag, inositol 200 rag, biotin 20 mg, tolic acid 2 g. The whole mixture was divided by weight into two equal parts. The 

first was supplemented with 75 g lactose, and the other with 37.5 g glucose and 37.5 galactose. For details see Table I 

Age in days Diet No. of animals pl Activity of proximal part pl Activity of distal part p2 

mean S.E. mean S.E. 

f$0 lactose 7 0.02 I 28.0 2.1 0.001{65.4 7.9 
20 glucose + galactose 6 22.7 1.35 22.7 3.3 
. . . . .  ~ . . . . .  i b . . . . . . . . . . .  ........... - • . . . .  

0.001 
not significant 
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i n t e s t ine  decreases  p o s t n a t a l l y ,  whi le  o t h e r  e n z y m e  a c t i v -  
ities increase .  A t  t h e  p r e s e n t  no  e x p l a n a t i o n  for  t h i s  phe -  
n o m e n o n  c a n  be  offered.  

F ina l ly  i t  m i g h t  be  a s s u m e d  t h a t  c o n t i n u e d  lac tose  
feeding would  p r e v e n t  t h e  fall  in  f l -galactosidase  a c t i v i t y .  
I t  is e v i d e n t  f rom T a b l e  I I I  t h a t  a c t i v i t y  was  h i g h e r  in  
the  p r o x i m a l  a n d  d i s t a l  p a r t  of t he  i n t e s t i ne  in r a t s  h a v i n g  
access to  a lac tose  d i e t  t h a n  in  r a t s  fed w i t h  a d i e t  con-  
ta in ing ,  i n s t e a d  of lactose ,  a c o r r e s p o n d i n g  a m o u n t  of 
glucose a n d  galac tose .  Fo l lowing  a d r e n a l e c t o m y  o n  d a y  15 
or feed ing  t h e  lac tose  d i e t  f r om d a y  14 p r e v e n t s  t h e  usua l  
p o s t n a t a l  c h a n g e  in  e n z y m e  d i s t r i b u t i o n  a long  t h e  in tes -  
t ine.  T h u s  t h e  p r o x i m o - d i s t a l  g r a d i e n t  is p r e s e r v e d  whi le  
in the  con t ro l  a n i m a l s  a c t i v i t y  becomes  t he  s ame  prox i -  
ma l ly  a n d  d is ta l ly .  I t  t h u s  a p p e a r s  t h a t  t h e  decrease  of 
/~-gatactosidase a c t i v i t y  in  t h e  sma l l  i n t e s t i n e  d u r i n g  t h e  
p o s t n a t a l  d e v e l o p m e n t  is in f luenced  a t  l eas t  b y  t w o  fac- 
tors.  One  seems  to  be  t h e  ad rena l s ,  t h e  o t h e r  t h e  c o n t e n t  
of lac tose  in t h e  die t .  T he  s ame  seems to  a p p l y  to t h e  de-  
v e l o p m e n t  of glucose a b s o r p t i o n  in t h e  smal l  i n t e s t i n e  of 
the  r a t  (FALTOV/[ e t  al. xT). T he  effect  of lac tose  in t h e  d ie t  
~n t he  f l -galactosidase a c t i v i t y  ra ises  t h e  ques t i on  w h e t h e r  
he a c t i v i t y  of t h i s  e n z y m e  d u r i n g  th i s  pe r iod  of pos t -  

n a t a l  d e v e l o p m e n t  is n o t  r e g u l a t e d  b y  t h e  s u b s t r a t e  in  
t h e  d ie t ,  as  was  desc r ibed ,  for  i n s t ance ,  for  l ive r  t r y p t o -  
p h a n p y r r o l a s e  in  a d u l t  a n i m a l s  (CHVTILtS). 

Zusammen/assung.  Die f l - G a l a k t o s i d a s e a k t i v i t ~ t  im  
R a t t e n d i i n n d a r m  n i m m t  n a c h g e b u r t l i c h  zwischen  d e m  
15. u n d  20. Tag  ab .  W i r d  a m  15. Tag  a d r e n a l e k t o m i e r t  
ode r  wi rd  L a k t o s e d i ~ t  v e r a b r e i c h t ,  so e r h 6 h t  s ich die fl- 
G a l a k t o s i d a s e a k t i v i t ~ t  a m  19. T a g  u m  d e n  m e h r f a c h e n  
B e t r a g  als  bei  den  K o n t r o l l r a t t e n .  
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~ b e r  e i n  g e b u n d e n e s  Gibbere l l in  aus  
P h a s e o l u s  c o c c i n e u s  L .  ~ 

Unreife ,  reife u n d  g e k e i m t e  S a m e n  sowie gr l ine  F r u c h t -  
seha len  (Hii lsen) y o n  Phaseolus coccineus L. va t .  coccineus 
cv. ~,Preisgewinner,r w u r d e n  a u f  G ibbe re l l i ne  u n t e r s u c h t .  
Hierzu w u r d e n  die anges i iuer ten ,  w~tssrigen K o n z e n t r a t e  
der  m e t h a n o l i s c h e n  Auszi ige  v o n  jeweils  1 kg  P f l anzen -  
ma te r i a l  m i t  Ess iges te r  sowie ansch l i e s send  m i t  n - B u t a n o l  
e x t r a h i e r t  u n d  de ren  Ri icks tAnde  d f i n n s c h i c h t c h r o m a t o -  
g r aph i sch  u n t e r s u c h t  x. Dabe i  d i en t e  diese M e t h o d e  n i c h t  
n u r  zu r  I d e n t i f i z i e r u n g  bzw.  C h a r a k t c r i s i e r u n g  de r  vor -  
k o m m e n d e n  Gibbere l l ine ,  s o n d e r n  a u c h  zur  mikropr~tpara-  
r iven  R e i n i g u n g  u n d  G e w i n n u n g  de r  n a c h g e w i e s e n e n  
S u b s t a n z e n  ffir die b io logische  Tes tung .  F / i t  d e n  N a c h -  
Weis de r  G i b b e r e l l i n w i r k s a m k e i t  de r  so gew onnenen ,  
d i i n n s c h i c h t c h r o m a t o g r a p h i s c h  e inhe i t l i chen  P r ~ p a r a t e  
Wurde de r  Z w e r g e r b s e n t e s t  ~ he rangezogen .  

I m  e inze lnen  l iessen s ich ausse r  den  fiir unre i fe  B o h n e n -  
s amen  be re i t s  b e s c h r i e b e n e n  8 G ibbe re l l i nen  A 1, A 5, As 
Und A s wei tere  in Tabe l le  I ange f i i h r t e  g ibbe re l l i na r t i ge  
S u b s t a n z e n  nachweisen .  H ie rbe i  w u r d e n  n u r  solche be-  
r i icks icht ig t ,  die sowohl  b io logische  W i r k s a m k e i t  als a u c h  
eine ftir Gibbere l l ine  c h a r a k t e r i s t i s c h e  Nachweis f luores -  
zenz zeigen. 

Tabelle I. In Phaseolus coccineus L. nachgewiesene 
Gibberelline* 

Pflanzenteil Extrakt Nachgewiesene * Gibberelline* 4 

Htilsen Essigester 
u-Butanol 

Unreife Samen Essigester 
n-Butanol 

Reife Samen Essigester 
n-Butanol 

Gekeimte Samen Essigester 

A t, A~, A~, A~, A s, * Phaseolus fl, 7,~* 
As, ~ Phaseolus g,~ 
At, As, Ae, As, * Phaseolus ~, ~* 
As, * Phaseolus fl* 
Kein Gibberellin nachweisbar 
Phaseolus e* 

At, A~, A~, A s, , Phaseolus at, fl* 

Die m i t  b e k a n n t e n  Gibbe re l l i nen  n i c h t  i d e n t i s c h e n  Sub -  
s t a n z e n  ~,Phaseolus ~-e* s ind  d u r c h  die in  Tabe l l e  I I  an -  
ge f i ih r t en  RStandard-Werte cha rak t e r i s i e r t .  W ~ h r e n d  , P h a -  
seolus ~ ,  i m  D i i n n s c h i c h t c h r o m a t o g r a m m  m i t  a l len  ge- 
p r f i f ten  E n t w i c k l u n g s g e m i s c h e n  zwischen  A s u n d  A 3 
na~hzuwe i sen  ist,  be s i t z en  alle i ib r igen  n e u e n  S u b s t a n z e n  
k le inere  R f - W e r t e  als A s. 

A r b e i t e n  zu r  p r~ tpara t iven  I so l i e rung  de r  nachgewie -  
s enen  Gibbere l l ine  s ind  in Angr i f f  g e n o m m e n  worden .  
N a c h  e r s t e n  Ergebn i s sen ,  die bei  A u f a r b e i t u n g  yon  770 kg  
g r i inen  Hfi lsen g e w o n n e n  wurden ,  h a n d e l t  es s ich bei  
*l~haseolus e~ u m  ein  , g e b u n d e n e s  G i b b e r e l l i n ,  m i t  e in-  
d e u t i g  ges i che r t e r  b io logischer  W i r k s a m k e i t .  Es  ve rh i i l t  
s ich po l a r  (vgl. Tabe l l e  I I )  u n d  b l e i b t  be i  de r  D / i n n s c h i c h t -  
e l ek t ropho re se  s, im  G e g e n s a t z  zu d e n  b e k a n n t e n ,  a n o -  
d i sch  w a n d e r n d e n  Gibbere l l inen ,  a m  S t a r t p u n k t  zur i ick,  
was  au f  se inen  n e u t r a l e n  C h a r a k t e r  h inweis t .  N a c h  
H y d r o l y s e  m i t  2 n H , S O  4 (5 h u n t e r  Rfickfluss)  liess s ich  

I Gibberelline, II. Mitteilung. - I. Mitt. siehe G. SEMBDSER, R. 
GROSS und K. SCHREmER, Exper. 18, 584 (1962). 

2 B. O. PmNNEY und C. A. WEST, Handbuch der Pllangenphyslologie 
(herausgegeben von W. RUHLAr~D, Berlin, G/Sttingeu, Heidelberg 
1961), Bd. 14, p. 1185. - R. KNAPP, Moderne Methoden der P/lan- 
zenanalyse (herausgegeben yon H. F. LINiKENS und M. V. TRACEr, 
Berlin, G6ttingen, Heidelberg 1963), Bd. 6, p. 203. - Als Versuchs- 
pflanzen dienten Pisum sativum L. s3. ssp. sativum convar, sativum 
var. ~noanglieum KSrn. cv. *Monopob und var. cimitari Alef. s.l. 
cv. * Meteor,. 

s C. A. WEST und B. O. PHXr~tCEY, J. Amer. chem. Soc. 81, 2424 
(1959). - J. MACMILLAr~, J. C. SEAVON und P. J. SUTER, Tetra- 
hedron 11, 60 (1960); 18, 349 (1962). 

4 Als vorl~lufige Bezeichnung flir die unbekannten, gibberellin- 
wirksamen Substanzen werden bis zu ihrer endgfiltigen Charakteri- 
sierung, die erst nach pr~iparativer Isolierung mSglich ist, grieehi- 
sche Buchstabert in Verbindung mit dem leweiligen Gattungs- 
namen verwendet. 

5 Kie~elgel-G, Puffer nach Theorell-Stenhagen, 150 V, I0-~0 mA, 
pH 7,0 bzw. pH 1%0. 0ber  diese und weitere Ergebnisse der 
Dfii~nschichtelektrophorese auf dem Gibberellingebiet wird dem- 
n~ichst an anderer Stelle ausftihrlich berichtet. 


