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In r a t s  with e x p e r i m e n t a l  r i c k e t s  the magnes ium concen t ra t ion  in the blood is lowered  while that  in 
the bones is i n c r e a s e d .  Af te r  t r e a t m e n t  with v i t amin  D for 3 weeks the blood magnes ium level  r i s e s  while 
that  in the bones fa l l s .  Addit ion of c i t r a t e s  to the die t  cont r ibutes  s t i l l  fu r the r  to no rma l i za t i on  of magne-  

s ium m e t a b o l i s m  in r ach i t i e  r a t s .  

Previous investigations of magnesium metabolism in rats with experimental rickets revealed that the 
magnesium concentration in whole blood of affected rats is much lower than in healthy rats. Conversely, 
the magnesium concentration in the bones of rachitic rats was found to be 5 times higher than normal. 

The decrease in the blood magnesium concentration in experimental rickets can be considered as due, 
not to increased excretion from the body, but to redistribution of magnesium in the body with increased 

deposition in the bones. 

In the present investigation the dynamics of magnesium metabolism was studied in raehitic rats un- 
der treatment. 

EXPERIMENTAL METHOD 

E x p e r i m e n t s  we re  c a r r i e d  out on 20 r a t s .  The magnes ium leve l  in the blood and bones was d e t e r -  
mined by a s p e c t r o g r a p h i c  method (ISP-28 spec t rog raph) .  Rickets  was produced in r a t s  by a d m i n i s t r a t i o n  
of a d ie t  r e c o m m e n d e d  by the Cent ra l  R e s e a r c h  Ins t i tu te  of Vi taminology (90% wheat f lour ,  5% d ry  yeas t ,  
3% ca lc ium ca rbona te ,  2% sodium chloride)  and d i s t i l l ed  wa te r  for  3 weeks .  

Roentgenograms  of the bones of the hind l imbs  showed that  a l l  the r a t s  developed s e v e r e  r i c k e t s .  
Two r a t s  d ied in the c o u r s e  of the exPer imen t s  f rom s e v e r e  r i c k e t s .  The r ema in ing  18 r a t s  were  divided 
into two groups ,  9 in each group. F r o m  the beginning of t r e a t m e n t  a l l  the an ima l s  r ece ived  mi lk ,  g ra in ,  
and o r d i n a r y  wa te r  dai ly .  An a lcohol ic  solut ion of v i t amin  D at  the ra te  of 200-300 uni ts  pe r  r a t  was added 
to the da i ly  r a t ion  of mi lk  for the ra t s  of group 1, while the r a t s  of group 2 r e c e i v e d  v i t amin  D and a soh l -  
t ion of sodium c i t r a t e  and c i t r i c  acid  at the r a t e  of two tablespoonfuls  in the da i ly  ra t ion  of wa te r  (2% so lu -  
t ion).  

T r e a t m e n t  continued for  3 weeks .  At the end of t r e a t m e n t  roen tgenograms  of the-bones of the hind 
l imbs  were  again  taken ,  conf i rming  that  r e c o v e r y  had begun to take p lace :  o s t eoporos i s  was reduced  and 
the out l ines  of the knee joint  were  c l e a r e r .  Blood was taken for  e s t i m a t i on  of the magnes ium concent ra t ion ,  
a f t e r  which the an ima l s  w e r e  s a c r i f i c e d  and the magnes ium content of the bones  de t e rmined .  

E X P E R I M E N T A L  R E S U L T S  

Inves t iga t ion  of the blood showed an i n c r e a s e  in the magnes ium concent ra t ion  under  the influence of 
t r e a t m e n t ,  a h igher  l eve l  being found in the group of r a t s  r ece iv ing  c i t r a t e s  as  well  as  v i t amin  D (Table 1). 
In the r a t s  of group 1, for  ins tance ,  the magnes ium level  r o se  to 9.7~=0.92 rag%, while in the r a t s  of group 2 
i t  ro se  to 11.6• mg% (normal  8.02• rag%). 

Depa r tmen t  of P ropedeu t i c s  of Ch i ld rens '  D i s e a s e s ,  I. P. Pavlov Samarkand  Medical  Ins t i tu te ,  Sc i -  
ent i f ic  D i r e c t o r  P r o f e s s o r  K. A. Svyatkina,  Kazan ' .  (P resen ted  by Academic i an  of the Academy of Medica l  
Sc iences  of the USSR S. E. Severin.)  T r a n s l a t e d  f rom ]3yulleten'  l~ksper imen ta l ' no i  Biologi i  i Medits iny,  
Vol. 67, No. 3, pp.  52-54, March,  1969. Or ig ina l  a r t i c l e  submit ted  F e b r u a r y  15, 1968. 
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TABLE 1. Magnesium Concentration (in mg%) in the Blood and Bones of Rats with Rickets before 
and af ter  Trea tmen t  

Material  
examined 

Blood 
Bones 

Healthy rats  

8.02•  
2.44• 

Experimental  
r ickets  

3.36• 
11.939• 

Rickets t reated with 
vi tamin D 

9.7~-0.92 
6.7-~0.39 

Rickets t reated with 
vitamin D 

and ci t ra tes  

11.6• 
4.2~0.74 

The magnes ium concentrat ion in the bones (Table 1) of the rats  of group 1 was lowered to 6.7• 
mg%, i.e.,  a lmost  by half compared with that observed in severe  r ickets  (11.938• mg%). Despite the 
decrease  in the magnesium concentrat ion in the bones,  its level did not re tu rn  completely to normal  (the 
magnesium concentrat ion in the bones of healthy ra ts  was 2.44• mg%). 

In the rats  of group 2 the magnes ium concentrat ion in the bones was lower still,  namely 4.2-~0.74 mg% 
at the t ime of investigation. 

Under the influence of t rea tment  with vi tamin D and c i t ra tes ,  a tendency was thus observed for the 
magnesium metabol ism in the bones to re turn  to normal .  

As a resul t  of t rea tment  of the rachi t ic  ra ts  fo r  3 weeks,  their  general  condition thus improved, and 
the magnesium concentrat ion in their  blood rose  to a higher level than that observed in healthy ra ts .  The 
rachit ic  changes in the bones pers i s ted  longer,  however.  At the t ime when the blood magnesium level 
showed an increase ,  its concentrat ion in the bones ,  although star t ing to decrease ,  still remained above 
normal .  

Adminis t ra t ion of c i t ra tes  is useful and justified, for in the animals  t rea ted  for the same period of 
t ime it led to a more  marked improvement  in the magnesium metabol ism in the bones.  
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