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Summary : The clinicopathological future of renal osteodystrophy (ROD) associated
with patients of long-term hemodialysis is well known to be very complicated. In the
diagnosis of ROD and the monitoring of its clinical course, several biochemical parameters
have been appreciated as the most useful indicators. Among these parameters, the current
clinical investigation proved that bone gla protein (BGP) which contained three y-glutamic
acid residues per one molecule, was one of the most sensitive parameters of ROD. Based
upon this background, we assayed free-y-carboxyglutamic acid (free-y Gla) in plasma in
36 patients with long-term hemodialysis and compared these values with other parameters
of ROD. In conclusion plasma free-y Gla levels of hemodialysis patients indicated signifi-
cantly higher than those of controls (P<0.0001). And evident correlations were found
between plasma free-y Gla and serum PTH-C (r=0.46, P<0.01), serum PTH-M (r=0.64,
P<0.01), serum intact PTH (r=0.40, P<0.05), serum ALP (r=0.44, P<0.01), serum ALP
Il (r=0.71, P<0.01), serum TRACP (r=0.40, P<0.05), serum Hydroxyproline (r=0.36,
P<0.05) and serum BGP (r=0.50, P<0.01). On the other hand plasma free-y Gla and each
parameter of digital image proccessing method (MCI and 3 GS, D) have not shown
evident correlation. These results suggest that plasma free-y Gla is one of the most
important parameters of ROD in chronic maintenance hemodialysis patients.
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Fig. 1. Measurement of free y-carboxyglutamic
acid by HPLC.
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Table 1. Patient’s profile

Sex Male 23 Female 13
Mean age(years) 49.3+12.9
Mean duration of HD 91.8+35.3
Original disease CGN17 DMN 1 PCKS38

CGN : Chronic glomerulonephritis
DMN : Diabetes mellitus nephropathy
PCK : Polycystic kidney

Table 2. Basic clinical data of HD patients

. mean=+SD
Hematocrit (%) 23.8+3.55
BUN (mg/dl) 89.7+10.4
Serum creatinine (mg/dl) 13.4+2.47

BUN : blood urea nitrogen

Table 3. Patient’s clinical data related to
hemocoagulation

Prothrombin (IU) 14.6+1,72
PIVKA <1.0

PIVKA : protein induced by vitamin K absence
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Table 4. Patient’s clinical data related to bone

metabolism
PTH-C (ng/ml) 12.1+13.9
PTH-M (ng/ml) 45.9+46.1
IntactPTH (pg/ml) 270+374
ALP (KAU) 369+ 384
ALPII (KAU) 16.3+16.8
TRACP (KAU) 2.93+1.36
Hypro (ug/ml) 4.38+2.86
BGP (ng/ml) 64.5+46.9
Free-yGla (nmol/ml) 12.8+3.62

Table 5. Clearance of free-yGla and creatinine by
hemodialysis

Free-yGla (nmol/ml) Creatinine (mg/dl)

Plasma 12.88+ 3.62 134 + 247
Dialysate 10.13+ 4.05 10.85+ 2.01
Clearance rate 78% 81%
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Fig. 2. Chromatograms of plasma free y-
carboxyglutamic acid in normal subjects
and hemodialysis patients by HPLC.
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Abbreviations in tables and figures

ALP: alkaline phosphatase

BGP: bone gla protein

free-yGla : free-y-carboxyglutamic acid
HPLC: high performance liquid chromatography
Hypro : hydroxyproline

MCI : metacarpal index

PTH : parathyroid hormone

SPR : subperiosteal resorption

TRACP : tartrate resistant acid phosphatase
"SGS,/D: mean bone mineral content per unit

length
HD: hemodialysis



