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Measuring in vivo Rate of Bone Collagen Synthesis in Growing Rats

Yoo Kyeong Kim

Dept. of Home Economics Education, Kyungpook National University, Daegu 702-701, Korea

Abstract

Measuring in vivo rate of bone collagen synthesis has so far heen technically difficult and often subject to
quite large errors. In the present study, bone collagen synthesis rate was measured using a precursor-product
method, based on the exchange of ’H,0 into amino acids. Mass isotopomer abundance in hydroxyproline from
bone collagen was analyzed by gas chromatography/mass spectrometry. The 2H,0 labeling protocol consisted
of an initial intraperitoneal injection of 99.9% “H;0, to achieve approximately 2.5% body water enrichment
followed by administration of 4% “Hz0 in drinking water for 9 weeks. Body “H,0 enrichments were stable at
2.7~3.0% over labeling period. In growing rats, the fractional synthesis rate (ks) of bone collagen was 0.066 *
0.049 wk!. The unique features of stable ’H,0 pools and label incorporation allowed the precursor-product
approach to be used for measuring bone collagen synthesis rate.
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Table 1. Weight gains of growing rats
Weeks 0 1 2 3 4 5 6 7 8 9
Body weight (g) +226.02“ 259.06 309.86 334.86 363.525 373.96 395.74 408.78 417.63 429.ZO
+10.65 +0.91 +7.24 475 451 +533 *6.07 +2.02 +2.80 +6.50
Animals were administered with 4% "H-O in drinking water for 9 weeks after baseline priming bolus.
"Means * SE (n=4).
Table 2. Time course of body ’H,0 enrichment in rats
Weeks 1 3 5 7 9
*H.0 enrichment (%) 2.83+0.12" 3.00+£0.12 2.89+0.14 2.88%+0.21 2.85*0.14

Animals were killed after 1, 3,
"Means£SE (n=4).

5, 7, and 9 weeks of 4% HoO administration after baseline priming bolus.
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Fig. 1. Isotopic enrichment curve of hydroxyproline isolated
from bone collagen in rats.

Calculated rate constant for hydroxyproline isolated from bone
collagen is shown as an inset. Animals (n 4 per time point) were
killed after 1, 3, 5, 7, and 9 weeks of 0 administration after
baseline priming bolus. Data of each time point are shown as
means ™ SE.
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