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Abstract

As pyridinoline is one of the predominant cross—links in a mature collagen, pyridinoline formation
may be an essential step during the growth process to obtain normal mechanical strength in collagen
fibrils. However, the excess formation of pyridinoline in collagen will probably make the tissue stiffer,
less scluble and less digestible by enzymes. We investigated the changes of pyridinoline of bone col-
lagen and the role of ascorbic acid{AsA) on the formation of pyridinoline. The pyridinoline content
of bone collagen significantly increased during incubation for 1 ~5 weeks at 37°C in vitro. The addition
of AsA decreased pyridinoline to half the amount found in controls with 5 week incubation. When
dehydroascorbic acid(DHA) and L.—2,3-diketogulonic acid(DKG), the oxidative products of AsA, were
supplemented to bone collagen solution instead of AsA, the content of pyridinoline in bone collagen
was about 80% or 70% that of controls, respectively. These results suggest that pyridinoline content
decreases by the addition of AsA in vitro. Furthermore, il was shown that AsA in oxidized form also

affected the formation of pyridinoline.
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Fig. 1. Biosynthetic pathway of collagen crosslinks.
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Fig. 2. Preparation for dehydrated and defatted tissues.
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Fig. 3. Decalcification of bone.
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Fig. 4. Determination of hydroxyproline.

Table 1. Chromatographic conditions for pyridinoline
analysis

: Shimadzu LC-6A
: Fluorescence HPLC Monitor RF-535

Apparatus
Detector

Column  : Inertsil ODS-2 5um{250 % 4.6mm id.}

Eluent : Acetonilrile/0.IM Secdium phosphate buffer,
pH 35(25 : 75} containing SDS and Na:EDTA

Flow Rate - 1.0ml/min

Excitation wavelength : 295nm
Emission wavelength : 395nm

Table 2. Changes of pyridinoline content in vitro aging
of bone collagen

Incubation Pyridinoline contents
Animals time Initial Final
(week) {mmol/mol Hyp)
Guinea pigs 2 156 .27
4 1.56 2.79
Chicks 4 0.05 0.4
(0.005)" (0.04)
Rabbits 12 13 29
(0.13) (0.29}
Bovines 4 03 13
(3.08) (£.13)

YRes/100Hyp

Pyridinoline(mmol/mol Hyp)
[y

0 | ! 1 |
1 2 3 4

th

Times of incubation{week)

Fig. 5. Concentration of pyridinoline in bone collagen
of puinea pigs.
A AsA, B p-Aminopropinnitrile,
C: Control, D : D-penicillanmne.
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Fig. 6. Effect of AsA, DHA and DEG concentration on
the synthesis of pyridinoline in bone collagen.
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Table 3. Effect of catalase and AsA on pyridincline
content in bone collagen of guinea pigs

Pyridinoline formed

Compounds {mmoal/mol Hyp)
Control {.756
AsA 0515

AsA+catalase 0.563
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Table 4. Effect of various reducing agents on the for-
mation of pyridinoline in bone collagen

Amount added _ Pyridinoline formed

Compounds “““roM) (rmel/mol Typ) (%)
AsA 01 0.644 97.9
1.0 0.329 50.0

ErA 0.1 0.664 1009
1.0 0.477 725

GSH 0.1 0.665 101.1
1.0 0.444 67.5

Hydroquinone 0.1 0.378 375
1.0 0.056 85

Control - 0.658 100
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