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Summary. In  ra t s  red cell &aminolevul inic  acid dehyd ra t a se  is inhibi ted  by  Ca -D T PA  only a f te r  t r e a t m e n t  w i th  toxic  
doses or wi th  f rac t iona ted  the rapeu t i c  doses. Z n - D T P A  does no t  influence the  ac t iv i ty  of the  enzyme even af ter  
admin i s t r a t ion  of h igh doses. 

&Aminolevul in ic  acid dehydra t a se  (ALAD), one of the  
i m p o r t a n t  enzymes  in heme synthesis ,  is p resen t  in 
various m a m m a l i a n  organs, especial ly in the  e ry th ro-  
cytes.  In  v i t ro  the  enzyme is inac t iva ted  easily by  
chela t ing  agents,  like E D T A  or DTPA.  In  vivo, however ,  
con t r ad i c to ry  results  have  been repor ted .  Long- t e rm  
t r e a t m e n t  wi th  100 ~tmoles/kg and d a y  Ca-DTPA did no t  
affect  the  u r inary  excre t ion  of 6-aminolevulinic acid 
(ALA) in ra ts  2. This holds also for r abb i t s  in jec ted  wi th  
600 ~moles/kg and day  Ca-EDTA 3. These f indings were  
t aken  as evidence t h a t  the  chela tes  do no t  impai r  the  
ALAD-ac t i v i t y  in vivo, and  are in keeping wi th  the  fact  
t h a t  Ca-EDTA (600 ~tmoles/kg infused for 3 h) evoked in 
ra t s  only  a marginal  inhibi t ion of ALAD in e ry th rocy te s  
and liver~. In  baboons ,  however ,  Ca -DPTA (30 btmoles/kg 
and  day) caused a s ignif icant  decrease of A L A D  ac t iv i ty  
in red cells 5, 6. As A L A D  is considered to  be a Zn-requir ing 
enzyme 7, s an inhib i t ion  by  Ca-chelates of the  t ype  men-  
t ioned  seems possible. In  order  to  clarify these  quest ions,  
we conduc ted  a sys temat ic  s tudy  on the  effect  of Ca- 
D T P A  on ALAD as d e p e n d e n t  on dose and  t ime.  Fur-  
t he rmore  we inves t iga ted  for the  f i rs t  t ime the  ac t iv i ty  of 
ALAD under  the  influence of Zn -DTPA which  of course 
should no t  be able to  exer t  an inhib i t ion  of the  enzyme by  
Zn removal .  
Materials and methods. Young  male ra t s  of the  Heil igen- 
berg  s t ra in  wi th  a body  weight  of 130 • 0.5 g were  in- 
jec ted  i.p. wi th  Ca- and Zn-DTPA,  respect ively .  At  
d i f ferent  t imes  a f te rwards  the  animals  were sacrificed, 
t he  blood removed  and s tored at  0 ~ unt i l  assayed.  W i t h  
f rac t iona ted  t r e a t m e n t  the  animals  were in jec ted  every  
2 h for 5 consecut ive  days,  the  cumula t ive  dose is in- 
d ica ted  in the  table.  Af ter  the  end of the  t r e a t m e n t  ALAD 
was de te rmined  according to Burch  and  Siegel9 and  the  
enzyme ac t iv i ty  calcula ted as nmoles  porphobi l inogen  per  
h. and ml packed cell volume.  
Results and discussion. The admin i s t r a t i on  of Ca-DTPA 
leads to an inhibi t ion of red cell ALAD only af ter  toxic  
doses or wi th  f rac t iona ted  t r e a t m e n t  (table). Z n - D T P A  
does no t  have  any  effect  on the  enzyme  in e i ther  case. 
These resul ts  conf i rm those  of H o f m a n n  and  Segewitz2 
and  of Tanabe  a, bu t  t h e y  differ f rom the  f indings  of 
Cohen 5, 9. An exp lana t ion  for th is  d i sc repancy  could be 
sought  in an interspecies  difference,  as nega t ive  results  
w i th  the rapeu t i c  doses of Ca -DTPA have  been  observed  in 
roden t s  only. The inac t iva t ion  of A L A D  by  the  chela te  
w i th  f rac t iona ted  t r e a t m e n t  in the  the rapeu t i c  dose 
range (table) conf i rms the  f indings of H a m m o n d  4. This  
resul t  again emphas izes  the  enhanced  tox ic i ty  of Ca- 
D T P A  w h e n  appl ied in a p ro t r ac t ed  t r e a t m e n t  schedule,  
as a l ready  r epo r t ed  by  us in an earl ier  pape r  10. This  en- 
hanced  tox ic i ty  is ascr ibed to the  increased me ta l  deple- 
t ion  in var ious  organs which  in t u rn  is due to  the  main-  
t a inance  of a h igh  p l a sma  level of the  chela te  n.  
The absence of such an effect  of Z n - D T P A  also po in t s  to 
an act ion of the  Ca-chelate  by  metal ,  p robab ly  Zn, deple-  
t ion.  There  remains ,  however ,  some d o u b t  whe the r  the  
chela te  exer t s  a direct  ac t ion on t h e  e n z y m e :  1. The 
d i s t r ibu t ion  spaces of chela te  and  enzyme are different ,  

the  chelate  being d i s t r ibu ted  only in the  ext racel lu lar  
space 12 whereas  ALAD is an int racel lular  enzyme.  2. 
There  is a de lay  of 24 h before the  enzyme inhib i t ion  
becomes not iceable.  At  th is  t ime,  however,  the  chela te  has 
a l ready  left the  b o d y  for some t ime  12. These considera-  
t ions  lead to the  conclusion t h a t  Ca -DTPA does no t  ac t  
on ALAD itself bu t  poss ib ly  on some s tep of the  enzyme-  
synthesis .  This  v iew is cor robora ted  by  the  resul ts  of 
Finelli  et  al. s in his inves t iga t ion  on the  Zn-dependence  of 
ALAD in rats .  

Chelate Days after treatment 
(dose, mmoles/kg) 1 2 3 4 5 6 

Control 601 602 563 592 569 612 
• • • --24 • • 

Ca-DTPA 
0.5 600 644 607 555 618 732 

~-40 • • 4-65 4-40 • 

1 603 446* 393* 468* 620 
4-21 =[212 4-26 i 1 5  4-21 

2 598 391" 416" 339* 516 581 
4-15 ~-45 • 4-32 t 6 0  4-34 

4 538 311" 265* 258* 500 629 
q-28 4-27 4-21 • • ~43 

8 500** 262* 120" 33* 40* 44* 
-t=19 -El6 • •  •  •  

0.5 
fraetionated 456* 390* 449* 639 
(0.02 per injection) - E 3 9  ~-34 4-34 • 

Zn-DTPA 
8 561 560 561 578 613 

=t=35 ~ - 3 1  @30 4-18 i 3 1  
2.5 
fractionated 601 605 556 568 
(0.1 per injection) =[-15 -}-38 4-12 • 

ALAD in erythrocytes (nmoles PBG per h and ml packed cell volume) 
after chelate treatment. Mean values 4- SE. Control group 30, other 
groups 6 animals. 
*, ** Significantly different from corresponding control values. 
*p < 0.01, **p < 0.05. 
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