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Correlation analysis between bone metabolism and blood stasis in perimenopausal women
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Abstract: Objective To discuss the correlation between bone metabolism and blood stasis in perimenopausal women. Methods
132 cases of perimenopausal women meeting the inclusion criteria were divided into 4 groups by every S—year age. Type I collagen
amino—erminal propeptide ( PINP)  carboxy-terminal peptide B special sequence ( B-CTX) and molecular osteocalcin N—terminal
fragment ( N-MID) were detected with electrochemical luminescence at different stages. Blood rheology blood stasis quantitative
score and microcirculation score were simultaneously detected. Data were analyzed using multiple regression method. Results
PINP was positively correlated with shear viscosity of whole blood blood stasis quantitative score and microcirculation score ( P <
0.01) . B-CTX was positively correlated with blood stasis quantitative score microcirculation score low shear whole blood
viscosity and erythrocyte rigidity index ( P <0.01) but was negatively correlated with erythrocyte electrophoresis time ( P <
0.01) . N-MID was positively correlated with whole blood viscosity blood stasis quantitative score microcirculation score ( P <
0.01) and low shear whole blood viscosity ( P <0.05) . Conclusion Bone metabolism and blood stasis are closely related in
perimenopausal women. Blood stasis is one of the important factors leading to osteoporosis and change of bone metabolism in
perimenopausal women.
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Table 1 Number of subjects height weight BMI in each age group (& =)
(kg) (em) BMI
Groups The number of cases body weight( kg) height( cm) (kg/m?)
A 36 56.97 +6. 14 157.31 +4.17 23.08 2. 66
B 51 58.90 +7. 84 158. 84 +4. 64 23.35 +3.00
c 17 56.23 +6.27 159. 18 +4. 46 22.19 £2.30
D 28 58.93 +6. 64 157.43 +5.33 23.83 +2.88
( ) P>0.05
Note: The four general clinical data ( weight height weight and height index) compared to no difference P> 0.05 no difference
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Table 2 Comparison of N-MID PINP B-CTX between each group
A B C D
Ttems
N-MID( ng/ml) ® 11.57 +5.45 9.62 +4.764 15.38 +8.814 18.47 6. 7644
PINP( pg/L) ® 31.70 £1.33 32.38 +£1.30 35.20 £1.7544 39.45 +1.3844
0.151 0.290 0. 490 0. 427

B-CTX(ng/ml) * (0.014 0. 445) (0.012 0.501) 4 (0.012 0.784) 4 (0.016 0.713)
:® e S ) ;

ApP<0.01 44pP<0.05

Note: ® data with normal distribution using analysis of variance;

¢ sample data is not normally distributed using median ( min max) statistics

Wilcoxon test followed by a high age compared with the low age 4 P <0.01 44P <0.05
2.2 . (P <0.01) (P<
0.01) 3,
3 N (x+5)
Table 3 Blood stasis quantitative score and microcirculation score in each group (x )
A B C D
Items
. - 5.83 £2.33 7.69 +3.084 9.05+2.084 9.54 +1.864
Stasis quantitative score
I . . 0.60 +0.19 1.35+0.404 2.74 £0.544 4.72 £0.744
Microcirculation Rating
Note: The data are consistent with a normal distribution using analysis of variance
2.3 N . (1)
N N-MID N N
; 55 (P <0.01)
(P <0.01) 4, (P <0.05) 5,
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4 (xxs)
Table 4 Distribution of hemorheological data in each group ( x +s)
Groups A B ¢ b
A
High shear whole blood viscosity 3.71 £0.42 3.78 £0.44 3.94 £0.43 4.20 +0. 19
A
Low shear whole blood viscosity 7.63 +0.73 6.83 +0.93 8.37 +0.76 7.59 +1.10
AA AA
Whole blood shear viscosity 4.27 +£0.36 4.10 £0.39 4.51 +£0.35 4.87 +0.32
A A
High shear whole blood viscosity reduction 6.02£0.76 7.05%2.32 5. 47 £0.49 7.86x1.24
AA A AA
Low shear whole blood viscosity reduction 15.40£1.10 15.71 £2.59 17.12 £1.94 17.57 £2.20
A A
Whole blood reduced viscosity shear 7.21£0.56 8.36 £2. 14 7.26 £0.30 9.12+1.74
L 2.00 +0. 17 1.96 +0. 21 2.43 +0.4744 1.89 +0.09
Erythrocyte aggregation index
Lo 0.82 +0.08 0.84 +0.08 0.78 +0. 02 0.88 +0.074
Erythrocyte deformation index
AA AA
RBC electrophoresis time 5.17 £0. 62 5.53+0.48 5.90 0. 82 4.69 +0.30
TR 4.32+1.10 4.03 £0.71 3.77 0. 18 5.34+0.704
Erythrocyte rigidity index
Note: The data are consistent with a normal distribution using analysis of variance
5 N-MID N N (r)
Table 5 Correlation coefficient ( r) between N-MID and blood rheology
blood stasis quantitative score and microcirculation score
P
Selected Factors ! P value Significance
. .3 .
High shear whole blood viscosity 0. 087 0.323 >0.05
Low shear whole blood viscosity 0. 185 0.034 <0.05
Whole blood shear viscosity 0.257 0003 <0.01
High shear whole blood viscosity reduction -0.012 0. 887 >0.05
Low shear whole blood viscosity reduction 0.052 0.550 >0.05
Whole blood reduced viscosity shear -0.018 0837 >0.05
Lo 0.031 0.724 >0.05
Erythrocyte aggregation index
Erythrocyte deformation index 0.070 0.428 >0.05
SRBC electrophoresis time -0.153 0.079 >0.05
Erythrocyte rigidity index 0. 147 0.093 >0.05
. - 0. 280 0. 001 <0.01
Stasis quantitative score
0.432 0. 000 <0.01

Microcirculation Rating

Pearson

Note: The data are consistent with a normal distribution correlation analysis using Pearson analysis
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Table 6 Correlation ( r) between PINP and blood rheology blood stasis quantitative score and microcirculation score

P
Selected Factors r P value Significance

High shear whole blood viscosity 0.166 0.057 >0.05
Low shear whole blood viscosity 0. 098 0.262 >0.05
Whole blood shear viscosity 0.248 0.004 <0.01
High shear whole blood viscosity reduction 0.075 0.395 >0.05
Low shear whole blood viscosity reduction 0- 119 0.173 >0.05
Whole blood reduced viscosity shear 0.117 0.183 >0.05
Lo -0.026 0.770 >0.05

Erythrocyte aggregation index
Erythrocyte deformation index 0.125 0.153 >0.05
RBC electrophoresis time -0 116 0. 184 >0.05
Erythrocyte rigidity index 0.166 0.058 >0.05
. - 0.320 0. 000 <0.01

Stasis quantitative score

0.419 0. 000 <0.01

Microcirculation Rating

Pearson

Note: The data are consistent with a normal distribution correlation analysis using Pearson analysis
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7 B-CTX . . (r)

Table 7 Correlation between B-CTX and blood rheology blood stasis quantitative score and microcirculation score (r,) .

P
Selected Factors : P value Significance

High shear whole blood viscosity 0.031 0.722 >0.05
Low shear whole blood viscosity 0177 0.042 <0.05
Whole blood shear viscosity 0. 183 0.036 <0.05
High shear whole blood viscosity reduction 0.004 0.967 >0.05
Low shear whole blood viscosity reduction 0.038 0. 662 >0.05
Whole blood reduced viscosity shear 0.104 0.235 >0.05
. L —-0.108 0.217 >0.05
Erythrocyte aggregation index
Erythrocyte deformation index 0. 140 0.110 >0.05
RBC electrophoresis time -0.226 0.009 <0.01
Erythrocyte rigidity index 0. 194 0.026 <0.05

. - 0.282 0.001 <0.01
Stasis quantitative score
Microcirculation Rating 0.238 0.006 <0.01

1 BCTX Spearman

NOTE: B-CTX distribution does not follow a normal distribution correlation analysis using Spearman analysis
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