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The 100% azo-der ivat ive  of parathyroid hormone (PH) inhibits the action of exogenous PH 
in para thyroidectomized ra t s .  This effect of the derivative i s  reflected much more  in the 
blood calcium than in the blood phosphorus level. 

The object of the investigation descr ibed belowwas to obtain a competitive anahormone of parathyroid 
hormone (PH), i.e., a derivative capable of preventing the action of the native hormone [2, 3]. 

E X P E R I M E N T A L  M E T H O D  

Experiments  were car r ied  out on male rats  weighing 80-100 g deprived of food and water for  24 h 
before the tests  began. Para thyro idec tomy was per formed by thermocoagulation.  Azotization of a lyo- 
philized PH powder, with an activity of 20 units/rag,  to the extent of 30 and 100% and 100% azotization of 
bovine serum albumin was ca r r i ed  out with novocainarnide, diazotized with sodium nitri te,  by the method 
previously developed in the labora tory  [1]. The biological activity of the compounds was tested by injecting 
them subcutaneously immediately af ter  the end of the operation; in some cases  the tes ts  were car r ied  out 
24 h af ter  para thyroidectomy.  The azo-compounds were dissolved in alkaline physiological saline and 
usually injected 1 h before injection of the native PH. Blood was taken by cardiac  puncture 6 h after the 
beginning of the experiment.  The serum calcium concentration was determined by photometric t i trat ion 
with Tri lon B (EDTA) in the presence  of murexide [4], and the serum phosphorus by the method of Karaka-  
shov and Vichev [5]. 

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

The resul ts  given in Table 1 show that the 30 and 100% azo-der ivat ives  of PH (A30-PH and A100-PH) 
were  not themselves  biologically active. However, A100-PH prevented res tora t ion  of the normal  blood cal-  
cium level in the para thyroidectomized animals if this compound was injected 1 h before the active PH. The 
observed effect depended on the dose of azo-der ivat ive  injected. The competitive effect of the compound 
on the blood phosphorus level was much less marked than on the blood calcium. 

Neither A30-PH nor  the 100% azo-der ivat ive  of bovine serum albumin (A100-BSA) inhibited the action 
of native PH. 

Similar resul ts  were obtained in animals undergoing para thyroidec tomy 24 h before the beginning of 
the main experiment,  with the slight exception that the effect of the operation and inhibition of the effect of 
the active hormone on the blood calcium level by the 100% azo-der ivat ive  of PH were slightly more  marked 
than in the tests  ca r r i ed  out immediately after  the operation (6.46 ~-0.15 mg and 6.35 * 0.05 mg% compared 
with 6.79 • 0.07 and 6.77 ~: 0.04 rag%; in the f i rs t  case,  P > 0.05; in the second case,  P < 0.01). 
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TABLE 1. Effect  of Azo-Der iva t ives  of PH on Blood Calc ium and Phosphorus Concentra t ions  (in mg%) in 
Pa ra thyro idec tomized  Rats  in Exper imen t s  P e r f o r m e d  Immedia te ly  a f t e r  the Operat ion (M • m) 

,, P rocedure  No. of an imals  Calc ium Phosphorus 

Control  (fasting) 
Pa ra thy ro idec tomy (PTE) 
PTE + 20 units PH 
PTE + 15 mg A30-PH 
PTE + 15 mg A100-PH 

12 
9 

10 
10 
10 

9.46 • 0.10 
6.79~-0.07 
9.00• 
6.58• 
6.65 ~-0.09 

PTE +15 mg A30-PH+20 units PH 

PTE +15 mg AI00-PH+20 units PH 

PTE +7.5 mg AI00-PH+20 units PH 

PTE +2.5 mg AI00-PH+26 units PH 

PTE +15 mg AI00-BSA +20 units PH 

15 
14 

5 
5 

10 

9.21• 
6.77 ~- 0.04 
8.64~-0.II 
9.12• 
9.01+0.11 

7.61• 
9.70 ~-0.35 
8.11 ~- 0.37 
9.18+0.34 
9.51 • 0.36 
7.45+0.23 
8.68 ~-0.29 
7.84+0.53 
7.09 ~-0.39 
7.69*0.29 

Despite  the fact  that  both A30-PH and A100-PH were  immunological ly  identical  with the act ive  h o r -  
mone,  only the 100% azo-de r iva t ive  of PH (which, unlike A30-PH, inhibited the specif ic  effect  of the native 
hormone)  can be r ega rded  as its compet i t ive  anahormone.  The absence  of compet i t ive  p rope r t i e s  i n t h e  
30% azo -de r iva t ive  of PH can perhaps  be explained by d i f ferences  in the accumulat ion of the t es ted  com-  
pounds in the t a r ge t  t i s sues  (in pa r t i cu la r ,  in the bones).  It  was noted that the abil i ty of A100-PH to p r e -  
vent the action of exogeneous PH is re f lec ted  to a g r e a t e r  degree  in the calc ium than in the phosphorus 
level ,  p robably  because  of d i f fe rences  in de terminat ion  of the p rope r t i e s  in the nat ive PH molecu les  [11, 
12]. Since the r e su l t s  of the exper iments  c a r r i e d  out immedia te ly  a f te r  pa ra thyro idec tomy were  v i r tua l ly  
the same  as those obtained 24 h a f t e r  the operat ion,  it can be a s sumed  that the effect  of thyrocalci tonin,  
the action of which is a t t r ibuted by some  w r i t e r s  [9, 10] to the c h a r a c t e r  of the changes in the ca lc ium and 
phosphorus levels  observed  immedia te ly  a f t e r  thermocoagula t ion  of the para thyro id  glands, could hardly  
be ref lec ted  in the resu l t s  now obtained. 

Recent  invest igat ions have shown that  PH, by" its action on t a rge t  t i s sues ,  ac t iva tes  the i r  adenyl cy-  
c lase ,  leading to the accumulat ion of cyclic  3 ' , 5 ' - A M P  (CAMP) [8]. It is now considered  that the specif ic  
hormona l  action is effected through this las t  compound [13]. Theophylline,  which inhibits phosphodies te r -  
ase ,  an enzyme hydrolyzing CAMP [7], is known to r e s t o r e  the no rma l  blood ca lc ium level  in pa ra thy ro idec -  
tomized  ra t s  [14]. In p r e l i m i n a r y  exper imen t s  undertaken to study the m e c h a n i s m  of action of A100-PH, 
the w r i t e r s  found that this der iva t ive  could not p revent  the effect  of theophyll ine.  However ,  it cannot be 
concluded f rom these  indirect  exper iments  that A100-PH, or  st i l l  more ,  other  known anahormones ,  act  on 
a l a t e r  s tage than CAMP. A solution to this p rob lem may  be obtained by the d i rec t  study of the effect  of 
p r e l i m i n a r y  adminis t ra t ion  of A100-PH on the changes in adenyl cyc lase  act ivi ty  produced by the action of 
nat ive PH. Evidence that such an a t tempt  would not p rove  f ru i t l ess  or  sufficiently specif ic  is given by the 
fact  that an ACTH analog without hormona l  act ivi ty blocked the s t imulat ion of adenyl cyc lase  act ivi ty in-  
duced by ACTH, but not that  induced by noradrena l in  or glucagon [6]. 
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