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Iproniazid (Marsilid R) hat in vitro in der Konzentrat ion 
yon 578. 10 -3 ~M/1 ml keinen Einfluss auf die AdO- 
Aktivit~.tL In vivo dagegen, einmal in der Dosis von 
30 mg verabreicht, steigerte es deutlich die Enzymakti-  
vit~t w~hrend 2 bis 3 Tagen, schon yore ersten Tage be- 
ginnend (~  = 13,64, ~,= = 18,48, P < 0,001) (Figur 1). 

Reserpin (30 ~g) verursacht 1 h nach der Verabreichung 
eine signifikante Steigerung der mitt leren AdO-Aktivit/~t 
( ~  = 9,80, x2 = 12,14, P < 0,001). Dieselbe Dosis, t~Lg- 
lich withrend 5 Tagen verabreicht, ffihrte zu einer sehr 
signifikanten Verminderung der mittleren Enzymaktivi t / i t  
(Kontrolltiere: ~x = 12,89 und 13,14, P < 0,7;~ 2 = 11,26 
und 8,33, P < 0,001). 
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g. 2. Beeinflussung der AdO-Aktivit~t dutch Ephedrin, - -  Ein- 
zelversuche, ~ Mittelwertelinie, ~ - -  ~ = Ephedrinverabreiehung 

(150 [zg t~lglieh pro Ratte). 

Ephedrin (150 big tAglich) bewirkt nach 1-2 Tagen eine 
deutliche, sehr signifikante Senkung der AdO-Aktivit~Lt 
(Kontrolltiere: ~1 = 13,28, x3 ~ 13,19, P < 0,9; xl = 
15,82, N~ = 9,90, P < 0,001). Nach der Unterbrechung 
der Ephedrinverabreichung kehrt die Enzymaktivi t l t t  
allmAhlich zu den Anfangswerten zurfick (Figur 2). 

Unsere Ilesultate, die Adrenalin- und teilweise Reserpin- 
wirkung betreffen, sind denen yon NAKAJIMA und THUIL- 
LIER n, die den Einfluss ,con neurotropen Substanzen auf 
die Aktiviti~t des Coeruloplasmins bzw. der p-Phenylen- 
diaminoxydase im Menschen- und Kaninchenserum unter-  
sucht haben, entgegengesetzt. 

Summary. In  rats adrenaline, noradrenaline, histamine 
and iproniazid induced in blood plasma a significant 
increase of the mean of the enzyme activity of 'adrenaline 
oxidases' (fl-globulin-factors, different from coerulo- 
plasmin, ferritin and catalase). Reserpine showed initially 
an increase and later a decrease and ephedrine caused a 
decrease of the enzymic activity. 
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Phosphatase Activity During the Growth and 
Metamorphosis of Tribolium confusum Duval 

Although extensive studies have been made on phos- 
phatase activity in microorganisms and in plant  and 
animal tissues, relatively few investigations have been 
made with insects. Several functions have been ascribed 
to this group of enzymes in biological processes. They are 
known to ptay an important  role in intermediary metab- 
olism. LAMBREMONT 1 found a positive correlation between 
age and decreased acid phosphatase activity in Aedes 
aegypti. A possible relationship of the alkaline phospha- 
tase system to the detoxication mechanism in resistant 
flies was suggested by ROCKSTEIN and INASmMA 2. 

Since holometabolous insects undergo metamorphosis, 
it was thought tha t  a study of phosphatase activity in 
Tribolium con/usum might contribute towards a better 
understanding of the phenomena concerning morpho- 
genesis and growth. The present paper includes the results 
of this investigation. 

Experimental Procedure. The methods of rearing T. 
con/usum have been described earlier 3. For each deter- 
mination, a suitable number  of insects were weighed 
analytically and homogenized in a Elvehjem-Potter  
Homogenizer in 20 vol of ice-cold double-distilled water. 
The homogenate was passed through a 4-layered cheese- 
cloth to remove the cellular debris and subsequently used 
for the assay of phosphatase activity. Since the total  

homogenate showed higher phosphatase activity than any 
cellular or subcel]ular fractions (including the high-speed 
supernatant  fraction obtained by centrifuging the homo- 
genate at  105 000 × g in Spinco ultracentrifuge, Mo2el L, 
for 2 h), it  was used as the enzymatic source. The quanti-  
tative estimation of the phosphatase activity was based 
upon the techniques of BODANSKY 4,5 with some modifica- 
tions. The acid and alkaline phosphatase activity was 
determined by measuring the inorganic phosphorus re- 
leased from citrate-buffered fl-glycerophosphate (pH 5.4) 
and tris(hydroxymethyl aminoethane) buffered fl-glycero- 
phosphate (pH 8.3) respectively. The reaction mixture 
was incubated for 30 rain at  37°C. InitiM pre-incubation 
of each, the buffered substrate and the homogenate sep- 
arately for 5 rain, was found to have a favourable effect 
on the enzymatic activity. 

Results and Discussion. Acid phosphatase: There ap- 
pears to be a relatively higher act ivi ty of this enzyme 
during the embryonic and larval periods of T. contusum 
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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. 

K. D. CHAUDHARY and A. LEMONDE 

Department o/ Biochemistry, School o] Medicine, Laval 
University, Quebec (Canada), October 3. 1963. 

S S. H. ASHRAFI, Pakistan J. Sci. Ind. Res. 4, 70 (1961). 
7 R. J. BARKER and B. H. ALEXANDER, Ann. Ent. Soc. Amer. 51, 

255 (1958). 
s T. YAo, Quart. J. micr. Sci. 91, 89 (1950). 
s Acknowledgments. We acknowledge with thanks the technical 

assistance of Mr. S. UBERTELI.I. 

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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