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KDOQI, 2003 22 (31) 14 (19) 36 (50) 72 (100)
KDIGO, 2009 21 (29) 39 (54) 12 (17) 72 (100)
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 15 12 4 12 11 39 49
15-30 7 7 11 3 28 35

 30 4 5 4 0 13 16
23 16 27 14 80 100

.  
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Monthly cholecalciferol administration in haemodialysis patients:
a simple and efficient strategy for vitamin D supplementation. G. Jean et al, 2009
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(Vigantol) 1  3 , ,  56 .
- 25(OH)D:

•  15 ng/ml - 50,000 IU (2.5 ml, or 75 drops) 1 
•16 - 30 ng/ml - 10,000 IU (0.5 ml, or 15 drops) 1 
•  30 ng/ml. - 2700 IU (4 drops) 3 
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1. : 
-  1  (N-terminal 

propeptide of type I collagen — PINP)
-N-MID-  (  1-43  

)
 

2.      : 
 I :  

 ( -isomerized carboxy-terminal cross-linking region of 
collagen type I — ross laps)

 (5  
 -TRAP 5b). 

PINP -  

•  I  90% ,  
   –  ( )  

-(C) -(N) .
•  

,  N-terminal (PINP)  C-terminal (PICP)  
.(Figure 1). 

• ,  
,  I (15). 

• , .
• PINP ,  

,  
,  (16,17).

•  
 

 (Coen G, 1992)
•   ,  

(Uren˜a P, 1995; Mazzaferro 
S,1995),  

(Hamdy NAT,1994 ). 
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•  I - (NTX)  

-(CTX) ,  
.

• NTX CTX , .
•   

.
•  24 ,  

.
•  CTX  

 NTX
• .
• : B-CTx, Beta CrossLaps, Beta-CTx, C-Telopeptide, C-

terminal collagen crosslinks, Carboxy terminal collagen crosslinks, 
CTx
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r=0,699
P<0,001

r=0,541
P<0,001

r=0,480
P<0,001

r=0,720
P<0,001

 
(beta-CrossLaps) (PINP, Osteocalcin, 

, )

r=0,432
P<0,001

r=0,720
P<0,001

r=0,751
P<0,001

r=0,480
P<0,001
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1. : 
2. : 
3. :
- :
-
- ,  

1. :
• MGP (  (Gla) ); 
• BMP-7 (  7); 
• OPG ( ), 
• , 
• OPN ( )
• .
2. :
• BMP-2 (  2)
• RANKL ( B )
• CBFA1/RUNX2 (  
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