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Sauerstoff, konstante Temperatur) einer 600-stufigen ana- 
lytischen Gegenstromvetteflung im IZreislaufverfahren 
unterworfen (Figur 5): Sowohl das Levorin A 2 als auch 
das Candicidin-Prliparat enthalten noch Anteile der 
Nebenkomponenten. Die Hauptspi tzen beider Pr~parate 
zeigen gleiche, geringe Abweichungen (Verflachungen) in 
Bezug auf die entsprechenden theoretischen Kurven. Die- 
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Fig. 5. Craigsehe Verteilung tiber 600 Stufen (25 + 25 ml; Kreislauf- 
verfahren in 200 Element-Apparatur) s. - . . . .  experimentelle, 
- - ~  theoretische Kurven. a Levorin A~ (50 mg); K = 1,07. b Ge- 
misch yon Levorin A 2 (25 rag) und Candieidin (stark angereiehert) 
(25 rag); K = 1,05, c Candicidin (stark angereichert); K = 1,02. 

selbe Abweichung zeigte auch die Kurve des Mischpr~- 
parates. Die Unterschiede der Verteilungskoeffizienten 
(K = 1,07 fiir Levorin A2, K = 1,02 fiir Candicidin) diirf- 
ten somit innerhalb der experimentellen Streuung der 
Versuchsanordnung liegen. 

Schluss]olgerungen. Die Heptaenantibiot ika Levorin A 
und Candicidin stellen komplexe Gemische sehr iihnlicher 
Verbindungen dar. Da es sich um labile Priiparate bio- 
logischen Ursprungs handelt,  dfirfte ihre quali tat ive und 
quant i ta t ive  Zusammensetzung je  nach HersteUungsver- 
fahren und ~Teiterbehandlung etwas varileren. Die Haupt-  
komponenten der yon uns untersuchten Muster der beiden 
Antibiotika sind vermutl ich identisch, da sie in der ver- 
wendeten Testanordnung keine signifikanten Unter- 
schiede zeigen. 

Summary. A sample of Russian provenance of the anti- 
fungal antibiotic levorin A, containing 30,000 microbio- 
logical units of activity/rag, was shown to consist of 
several components. Three components, designated 
levorin A t, A2 and A 3, were isolated and shown to be 
distinguishable by their part i t ion coefficients in the 
system chloroform-methanol-borate buffer pH 8.4 (2 : 2 : 1). 
An enriched sample of the antifungal antibiotic candi- 
cidin, prepared from a commercial preparation of 
American provenance, showed a very similar pat tern of 
distribution as levorin A did in 600 transfers. Levorin A~, 
the main component of the levorin A sample, was not 
distinguishable within the error limits of the applied tests, 
from the main component of the enriched candicidin 
sample. 
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Zn(II)-Activated Acid Phosphatase in Liver and Metanephros of Developing Chick 

Acid phosphatase has been shown to be present in liver, 
mesonephros, metanephros, and duodenum in developing 
chick 1-*. This enzyme from erythrocytes and yeast  is 
act ivated by magnesium and manganese 4-~, and that  
from ox kidney by zinc and magnesium s. There is, how- 
ever, no information concerning metallic ion activation 
of acid phosphatase in tissues of the developing chick. The 
present communication reports a s tudy on the activation 
of liver acid phosphatase in the developing chick by 
Mg(II), Mn(II), and Zn(II). Furthermore, a comparat ive 
study has been made on the act ivation of acid phosphatase 
by Zn(II) in brain, heart,  liver, and metanephros of de- 
veloping chick to assess its possible relationship with the 
functional development of each organ. 

Whi te  Leghorn eggs were used in the present study. 
The embryos were sacrificed at  various developmental  
stages. The temperature  and humidi ty  used for incuba- 
tion of the eggs, the processes of dissecting the tissues, 
and the preparation of the tissue homogenates have been 
previously described 9,10. Acid phosphatase was assayed in 
liver, brain, heart, and metanephros homogenates accord- 
ing to the method of LOWRY xl using p-nitrophenyl phos- 
phate as the substrate in 0,05M acetate buffer, pH 5.2, 
without the addition of magnesium. All samples, blanks, 

and standards were determined simultaneously in tripli- 
cates. 

The acid phosphatase act ivi ty  in the liver and the ac- 
t ivation of this enzyme by Mg(II), Mn(II), and by Zn(II) 
in vitro were determined from the eighth day of incuba- 
tion to 1 day after hatching (Figure 1). Among the 3 
divalent cations studied, the most striking stimulation 
was found to be by Zn(II), the least by Mg(II), and 
Mn(II) was intermediate. In order to test the Zn(II) ac- 
t ivat ion of acid phosphatase in tissnes of the developing 
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Activation of acid phosphatase activity (%) 

ZnSO 4 Incubation days Days after hatching. 

(mM) 8 15 I 

L ~ B H K L B H K L B H 

8 

K L B H K 

0 100 100 100 - I00 100 100 100 100 100 
0,001 100 104 107 - 99 117 103 100 102 102 
0.01 105 103 109 - 101 118 110 102 107 104 
0.1 101 103 107 - 92 110 105 100 96 103 
1.0 122 85 86 - 163 94 90 83 172 84 
5.0 210 67 75 - 340 81 80 78 324 77 

100 100 100 100 100 I00 
90 102 107 115 94 105 
95 101 103 112 94 105 
96 98 98 108 92 101 
79 95 161 97 89 128 
68 121 279 81 68 176 

* Abbreviations: L, liver; B, brain; H, heart; K, metanephros. 
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Fig. 1. In vitro effect of 5 mM ZnSO4, MnClz and MgC12 on acid 
phosphatase activity and its normal development in liver of develop- 
ing chick. Acid phosphatase activity is expressed as /~moles p-ni- 
trophenol liberated/rag protein/h. Vertical bars represent standard 
errors of means. Arrow indicates time of hatching. Right side of 
arrow indicates days after hatching. 
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:Fig. 2. In vitro effect of various 
concentrations of ZnSO 4 on acid 
phosphatase activity in liver of 
day-old chick. Acid phosphatase 
activity is expressed as/~moles p- 
nitrophenol liberated]mg protein] 
h. 

chick,  var ious  concen t r a t ions  of Zn(II)  were  e m p l o y e d  in 
the  acid p h o s p h a t a s e  assay sys tem.  The  e n z y m e  ac t iv i t ies  
in liver, brain,  hear t ,  and  m e t a n e p h r o s  were  d e t e r m i n e d  
a t  4 d e v e l o p m e n t a l  s tages (Table). A d is t inc t ive  s t imula-  
t o r y  effect  of Zn(II)  on l iver  acid p h o s p h a t a s e  was  ob-  
se rved  a t  t h e  c o n c e n t r a t i on  of 1 m M ,  a n d  an  even  grea te r  
s t imu la t ion  was o b t a i ned  a t  t he  concen t r a t ion  of 5 m M  
ZnSO, .  A similar  resul t  was also observed  for t he  m e t a -  
nephros  acid p h o s p h a t a s e  8 days  af ter  ha tch ing .  Thus,  the  

b ra in  and  the  h e a r t  acid p h o s p h a t a s e s  were  no t i ceab ly  
inh ib i t ed  a t  these  2 Zn(II)  concen t ra t ions .  However ,  
Z n S O ,  a t  lower concen t r a t ions  (0.001-0.01 m M )  showed 
on ly  a s l ight  or  no effect  on brain,  hear t ,  liver, a n d  m e t a -  
n e p h r o s  acid p h o s p h a t a s e  act ivi t ies .  F u r t h e r  increases  in 
Zn(II )  concen t r a t ions  caused  d imin i sh ing  s t imula t ion  of 
t he  l iver  acid p h o s p h a t a s e  ac t iv i ty ,  as shown  in F igure  2. 

I t  has  been  shown t h a t  t he  l iver of deve lop ing  chick 
carr ies  ou t  some of i ts  func t ions  a t  a b o u t  t he  second  week  
of incubat ionl~,  13 a n d  the  his tological  s t r uc tu r e  or  locali- 
za t ion  of alkaline p h o s p h a t a s e  in 17-day l iver does n o t  
show any  di f ference  f rom t h a t  of adu l t  liver% JUN- 
QUEIRA 1 obse rved  no his tological  d i f ference in 15-day a n d  
17-day m e t a n e p h r o s  b u t  ce r t a in  groups  of cells are  stil l  
in d i f f e ren t i a t ion  and  such  process  pers i s t s  up  to  t h e  
t w e n t i e t h  day  of incuba t ion .  He  also found  a reduc t ion  
of acid and  alkal ine p h o s p h a t a s e  ac t iv i t ies  a f te r  t he  six- 
t e e n t h  day  of incuba t ion  unt i l  h a t c h i n g  and  an  increase  
of the i r  ac t iv i t ies  a f t e r  ha tch ing .  These  obse rva t ions  seem 
to coincide wi th  the  p r e s e n t  f inding in which  h igh  ac t iv i ty  
of Zn ( I I ) - ac t i va t ed  acid p h o s p h a t a s e  in l iver  occurred  
b e t w e e n  the  s e v e n t e e n t h  and  t w e n t i e t h  day  of incuba t ion  
a n d  t h e  e igh th  day  a f te r  h a t c h i n g  in m e t a n e p h r o s .  Thus ,  
i t  appea r s  t h a t  the  d e v e l o p m e n t  of Zn ( I I ) - ac t i va t ed  acid  
p h o s p h a t a s e  in l iver and  m e t a n e p h r o s  follows closely to  
t he  func t iona l  d e v e l o p m e n t  of these  2 organs14. 

Rdsumd. P e n d a n t  le d 6 v e l o p p e me n t  e m b r y o n n M r e  du 
poulet ,  une  p h o s p h a t a s e  acide act iv6e au Z i n c ( I I )  es t  
p r6sente  dans  le foie e t  le m6tan6phros ,  mais  non  dans  le 
cerveau e t  le coeur. L'616vation m a x i m u m  du t a u x  de ce t  
e n z y me  se p r o d u i t  d a n s  le foie e t  dans  le m6tan6phros  
des  s t ades  diff6rents .  Son d 6 v e l o p p e m e n t  semble  6tre en  
r a p p o r t  avec  le d 6 v e l o p p e m e n t  fonc t ionne l  des  organes  
concern6s.  
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