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Effect of Hormone Replacement Therapy on the Changes of Pyridinoline
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Abstract

A decrease in the circulating levels of estrogen, occuring as a consequence of post menopausal decline
or from surgical ovariectomy, results in an accelerated loss of bone. Estrogen has been shown Lo
stimulate lysyl oxidase activity, and the treatment with estrogen increased the pyridiniam content
of cortical bone. A trivalent mature cross-links of collagen fibrils named pyridinoline, which is especially
abundant in collagen of cartilage and bone, markedly increases with growth in humans and rats. The
main aim of this study was to examine the increased bone loss cansed by ovariectomy through moni-
toring the concentrations of the collagen and the pyridinium crosslinks of collagen, pyridinoline. The
ovariectomized rats, 4 weeks old, were divided at random into two or three groups of 5. Ovariectomies
were cartied out on both of the saline—treated group{OVX(NH)) and the estrogen—treated group(OVX
(H)) using the dorsal approach and sham operations were performed on the sham—operated group{sham).
They were maintained under identical conditions for 4 or 8 weeks and were allowed free access to food
and water. It was observed that there was no significant difference between the control group and the
sham—operated group, however, the cantrol group had a higher content of collagen than the saline—
treated proup after 4 weeks and 8 weeks. Based on these results, it is supposed that estrogen can enhance
collagen synthesis and affects the pyridinoline formation in collagen fibrils through stimulating lysyl
oxidase activity.
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Table 1. Composition of diets

Ingredients (g)
Milled rice 69.0
Casein 15.0
Soyhean oil” 100
DL -methionine 03
Choline chloride 0.2
Cellulose™ 25
Mineral mmx® 2.0
Vitamin® 1.0
Metabolic

Energy{kcal/100g) 3735
Protein(g/100g) 19.8

UBaeksul Food Co., Karea

“Cellulose, Sigma Co., LTD. USA

PMineral mixture(g/100g): calcium lactate, 35,15; calcium
phosphate, monobasic, 14.6; potassium phosphate, 25.78;
sodivm phosphate, rmoncbasic, 9.38; sodium chloride, 4.61;
magnesium swlfate, 7.19; ferric citrate, 3.28

MWitamin mixture prepared in glucose: thiamin HCI, 600
mg; riboflavin, 600mg; pyridoxine, 700mg; nicotinic acid,
3g; Dcalcium pantothenate, 1.6g; folic acid, 200mg; D-
biotin, 20mg; cyanocobalamin, 1mg; vitamin A, 400,000
IU; DL-d tocopheryl acetate, 5,000IU; cholecalciferol (vit
D), 25mg; menaquinone, 50mg
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Table 2. Chromatographic conditions for AsA analysis

Apparatus ! Shimadzu LC-5A or Hitachi 638
Detector » UV detector(254nm)

Column L 250X 4mm id.

Packing material : LiChrosorb-NHz(Merck)

Eluent : 0.01M HaPOL/0.01M NasHPO4(pH 3.3)
Flow rate : 0./fml/min
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‘Table 3. Concentration of AsA in liver of rats

Groups AsAlmg/100e)
8 weeks
Ovx(NH) 67.8£5.4"
Ovx(H} 88.3=57
Sham 67.6+50
12 weeks
Ovx(NH) 623135
Ovx(H) 64.0+6.7
"Mean=+SE

Sham=Sham operated group
Ovx=0variectomized group

H=Hormone supplemented group
NH=None hormone supplemented group
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Table 4. Concentration of collagen in carlilage of rats

Groups Collagen{mg/g)
B weeks
Ovx(NH) 1173+ 96
Qvx(H; 137.2+236
Sham 135,811 2**
12 weeks
Ovx(NH) 1308+ 75
Orex(H) 1492+ 82*
"ean—SE

Significantly different from the value of Ovx{NH) group
at *p<0.01, **p<0.05, respectively

Table 5. Concentration of collagen in bone of rais

Groups Collagen{mg/g)}
8 weeks
Ovx(NH) 1849+135Y
Ov=(I) 2176+ 183"
Sham 2133& 54a*
12 weeks
Ovx(NH) 2057% 57
Ovx(H) 2256135
"Mean*SE

Significantly different from the value of Ovx(NH) group
at *p<0.0Ll. **p<0.05, respectively
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Table 6. Conceniration of pyridinoline in collagen from
cartilage of rats

Groups Pyridinoline/Collagen(mol/mol)
8 weeks

Ovx{NH) 0.97+0.00"

Ovx{H) 1.28+0.11*

Sham 1.27£0.09*
12 weeks

Ovx{NH) 0.55+0.30

Qvx (I} 1:22+0.18**

"Mean+SE

Significantly different from the value of Ovx(NH) group
at *p<001, **p<0.05, respectively

Table 7. Concentration of pyridinoline in collagen from
bone of rats

Groups Pyridinoline/Collagen{mol/mol)
8 weeks

Ovx{NH) 0.472009"

Ovx{H) (.55+0.09

Sham 056004
12 weeks

Ovx{NH) 0.43%=0.03

Ovx{H) 0.52+0.03*

UMean*SE

Significantly different from the value of Ovx(NH) group
at *p<0.01
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