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Estimation of Osteoblastic Functions by Biological Bone
Markers
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The purpose of this study is to identify the lowest value of NMID osteocalcin and PINP when CTx is below or equal
to 0.10 ng/ml at which neither bone formation nor bone resorption occurs. This may be harmful to bone texture.

The 223 cases of CTx equal or below 0.100 ng/ml of CTx were enrolled. They consisted of 42 cases or 18.83% of
menopausal women, 110 cases or 49.32% of post anti-resorptive therapy, 22 cases or 9.8% elderly and 49 cases or 21.97%
unknown causes. The results show PINP = 15.88 ng/ml and NMID osteocalcin = 10.81 ng/ml. We used them as a cut value
for diagnosis of bone condition.

The benefits of this study: helping the physician in the treatment of bone diseases, osteoporosis in cases of over
treatment; when the value of CTx is below or above 0.1 ng/ml or 0.01-0.099 ng/ml; when there is no bone resorption and
osteoblastic function is poor if the values of NMID osteocalcin or PINP are still equal to 10.81, 15.88 ng/ml at any level of
BetacrossLap, respectively.
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Osteoblast and osteoclast control bone health.
These cells are symbiotic and their functions correlated.
Bone resorption precedes bone formation: there is bone
resorption, there is bone formation. High resorption
stimulates osteoblastic function or vice versa.
Osteoblastic marker functions consist of formation of
collagen (PINP) and special bone protein, osteocalcin
(NMID-osteocalcin).

In some conditions, these relationships are
changed. We found that normal bone resorptive markers
(CTx or BetacrossLap Thai menstrual women = 0.344
ng/mL(1)) occur only when CTx decreased to a very low
level (less than 0.1 ng/mL); the values of bone formation
markers or osteoblastic function are NMID osteocalcin
= 10.81 ng/mL and PINP = 15.88 ng/mL.

NMID osteocalcin is a fragment of osteocalcin.
The normal value in Thai premenopause = 16.46 ng/
mL(1). PINP is a remnant of collagen, which released
circulation during bone formation (Healthy female:
normal value = 44.6 ng/mL)(2).

Material and Method
Fasting blood, 3 ml was collected and operated

by Cobas 6000 analyzer series.
1) Principle of CTx or BetacrossLap

examination was done under process of the electro-
cheminescent sandwich immuno-assay by using two
monoclonal antibodies directed against different
regions of the linear EKAHD-beta-GGR. This
method was recognized as stable and an accurate
measurement(3).

2) PINP used immuno-diagnostic assay (IDS
iSyS). Recognized as a reliable analyzer(3).

3) NMID osteocalcin: performed under
process of electro-chemilumiluminescence immuno-
assay (ECLIA)(3).

All processes were performed at Siriraj‘s
laboratory center.

Results
This case study showed the results of bone

markers in Table 1. The mean of CTx = 0.068 ng/ml,
which corresponded to the mean of NMID and PINP,
10.81, 15.88 ng/mL, respectively.

Discussion
In our study, the value of biological markers,

NMID osteocalcin = 10.81 ng/mL and PINP = 15.88 ng/
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ml are cut value for cease of bone formation (Table 1).
Therefore, if the bone markers of this value were detected
at any level of CTx, the bone health is poor or activity
of bone cells are stopped by some factors.

The cut values of formation markers can help,
the physician to monitor the bone during anti-
resorptive therapy such as bisphosphonate for

  n   Min   Max  Mean    SD

Age 223 34.000 84.000 61.510 10.390
CTx 223   0.001   0.099   0.068   0.022
NMID 223   2.990 26.330 10.810   0.390
PINP 223   5.000 53.820 15.880   7.090

Table 1. Baseline characteristics and descriptive statistics
of the result

Occur Total Percent

Menopause   42 223 18.83
Post antiresorptive 110 223 49.32
Elderly   22 223   9.80
Unknown   49 223 21.97

Table 2. Percent of CTx is equal or lesser than 0.1 ng/ml
(0.068 or 0.001-0.099) in different status of case
study

awareness of over treatment. In addition, in some
conditions, the bone is high resorption (high CTx) but
the other markers (NMID osteocalcin, PINP) is very
low. This phenomenon is called the “uncoupling effect”
of the bone cells. This condition also needs special
treatment for prevention of bone cracking and fractures.

In some situations, these cut values may
indicate poor bone health, which is a contraindication
for bisphophonate application.
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⌫   

 

  ⌫⌫  ⌫⌫⌫   
   ⌫   ⌫     ⌫
       ⌫⌫  
 ⌫⌫    

⌫⌫⌫ ⌫⌫ 
⌫⌫ 
   ⌫⌫     ⌫⌫⌫

⌫ ⌫
⌫
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