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INTRODUCTION

 Chemerin is an adipokine that regulates the 
formation of fat cells (adipocytes) from stem cells. 
It is also involved in the maturation of adipocytes 

primarily through chemokine activation like 
receptor-1 (CMKLR1). In individuals with obesity, 
Type-2 diabetes, and osteoporosis, elevated levels 
of chemerin were identified.1

 It is believed that Chemerin is not only involved 
in controlling the growth of adipocytes and 
the metabolism of glucose, but it also modifies 
metabolic functions in mature adipocytes.2 Besides, 
experimental evidence suggested that chemerin 
and its CMKLR1 receptor can play an important 
role in osteoblastogenesis, bone mineralization, 
and osteoclastogenesis inhibition.3 Few studies 
have explored the associations in humans between 
circulating levels of chemerin and bone mineral 
density (BMD) or osteoporosis.4-6 In one study, 
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ABSTRACT
Objectives: To investigate the association of serum chemerin with calcium, alkaline phosphatase  and 
bone mineral density in postmenopausal non-osteoporotic and osteoporotic females.
Methods: This cross-section analysis was  carried out at the orthopedic department of Madina Teaching 
Hospital, Faisalabad, Pakistan, in the year 2017-2019. Postmenopausal females were divided into two 
groups according to their bone mineral density (BMD). All osteoporotic females had a T-score of -2.5 or less. 
Data were analyzed on SPSS-24.
Results: A total of 140 women were included in our study (80 osteoporotic and 60 non-osteoporotic). Non 
significant difference in age and BMI was observed between osteoporotic and non-osteoporotic subjects 
(p=0.152) and (p=0.291) respectively. There was a significant difference found in total BMD, serum chemerin 
levels between osteoporotic and non-osteoporotic subjects p<0.001 in both parameters. No significant 
correlation of serum chemerin was found with serum calcium, serum alkaline phosphatase and BMD in 
postmenopausal osteoporotic females (p=0.907), (p=0.318) (p=0.664) respectively. A significant negative 
correlation was found between serum alkaline phosphatase levels and total BMD in postmenopausal 
osteoporotic females (p=- 0.039). Linear regression analysis of serum alkaline phosphatase levels with total 
BMD showed no association between BMD and serum alkaline phosphatase levels (p=0.869).
Conclusion: There is no association of serum chemerin with calcium, ALP and bone mineral density in non-
osteoporotic and osteoporotic postmenopausal females. 
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inverse relationships between serum chemerin 
and lumbar BMD levels have been reported in 
obese postmenopausal women.5 However, there 
is contradictory evidence since serum levels of 
chemerin were higher7 or lower4 relative to healthy 
control subjects in osteoporosis patients.
 Calcium determines the skeletal system’s 
preservation and is one of the key minerals involved 
in bone homeostasis. In all ethnic groups, increased 
calcium intake is associated with an increased bone 
mineral accretion rate to a threshold level. Similarly, 
it plays an important role in preventing bone loss 
and osteoporotic fractures in later life.8

 Serum alkaline phosphatase (ALP) is the 
biomarker of bone formation that is most widely 
used in routine screening tests. ALP is a universal 
enzyme that plays an important role in forming 
osteoids and bone mineralization.9 Previous 
studies indicated an inverse relationship between 
adipokines and alkaline phosphatase.10,11 In a 
recently conducted research, a positive association 
was found between chemerin and liver enzymes.12

 Further clarification on the cellular, molecular, 
and genetic basis of chemerin and its receptor is 
required to understand its role. It is important 
to establish the role of chemerin in the 
pathophysiology of disease so that it could be 
used as a diagnostic and therapeutic marker for 
several diseases.13 However, we could not find 
any study after literature search of last ten years 
in which serum chemerin and calcium association 
was seen in postmenopausal females; therefore, 
the present study was designed to investigate 
the association of serum chemerin with calcium, 
alkaline phosphatase and bone mineral density 
in postmenopausal non-osteoporotic and 
osteoporotic females.

METHODS

 In this cross-section analysis,140 
postmenopausal females were selected. The 
sample size was calculated with 90% power of the 
study, 95% confidence level, using the formula: 
n=2S2 (Zα + Zβ)2/d2. These post-menopausal 
females were divided into two groups. Group-A 
consisted of 60 postmenopausal non-osteoporotic 
females (T-score ≥-1.0). Group-B consisted of 
80 postmenopausal osteoporotic females. More 
cases were recruited to increase the precision of 
the study. All osteoporotic females had a T-score 
of -2.5 or less.
 The postmenopausal females were selected from 
the orthopedic department of Madina Teaching 

Hospital in the year 2017-2018. The required sample 
size was taken after taking into consideration the 
stringent inclusion and exclusion criteria in mind. 
Females between 50 and 70 years of age, with 
menopause for more than one year and required 
T-scores, were included. Females with early 
menopause, liver or kidney failure, parathyroid 
disorders, and drugs that can interfere with bone 
metabolism were excluded from the study. Ethical 
approval for the research was received on 20-02-
2017 from the University of Health Sciences, Lahore, 
Pakistan’s Ethical Review Committee.
 After obtaining written informed consent, 
information was collected from all participants in 
a specially designed proforma. Anthropometric 
measurements, including height and weight, 
were calculated using standardized equipment. 
The body mass index (BMI) was calculated using 
standard formula. BMD was evaluated through 
DEXA scan, and serum parameters, including 
chemerin, alkaline phosphatase, and calcium, 
were performed at the postgraduate laboratory 
of the University Medical and Dental College, 
The University of Faisalabad with the help of 
commercially available kits. Serum chemerin 
levels were quantified by human chemerin 
enzyme-linked immunosorbent assay (ELISA), 
formulated by ELAB Sciences, USA whereas 
by the colorimetric method, serum calcium and 
alkaline phosphatase were measured using Roche 
diagnostics, Cobas 6000, COBI-CD, developed by 
Hitachi High Technologies Corporation, Tokyo, 
Japan.
Statistical analysis: IBM-SPSS version 24 
(Statistics Package for Social Sciences) was used 
for data processing. Shapiro-Wilk statistics have 
been used to verify the normality of the results. 
Mean±SD and median with IQR were provided 
for both normal and non-normally distributed 
quantitative variables. The Mann-Whitney U 
test was used to compare quantitative variables 
between the two groups. Correlation between 
serum chemerin, calcium, alkaline phosphatase, 
and BMD was seen using spearman’s correlation. 
A simple linear regression analysis was conducted 
to predict bone mineral density (T-score). P-value 
≤ 0.05 was taken as statistically significant.

RESULTS

 A total of 140 women were included in our 
study (80 osteoporotic and 60 non-osteoporotic). 
Non significant difference in age and BMI 
was observed between osteoporotic and non-
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osteoporotic subjects with p=0.152 and p=0.291 
respectively. There was a significant difference 
found in total BMD, serum chemerin levels 
between osteoporotic and non-osteoporotic 
subjects p<0.001 in both parameters. No 
significant difference was observed in serum 
calcium and alkaline phosphatase levels between 
the groups (Table-I).
 No significant correlation was found 
between serum chemerin and calcium levels in 
postmenopausal normal and osteoporotic women 
(p=0.459) and (p=0.907) respectively. (Fig.1). 
Similarly, no correlation of serum chemerin was 
found with serum alkaline phosphatase (p=0.909 
vs p=0.318) and total BMD (p=0.782 vs. p=0.664) in 
postmenopausal normal and osteoporotic females 
respectively.

 A significant negative correlation was found 
between serum alkaline phosphatase levels and 
total BMD in postmenopausal women (p=-0.039) 
(Fig.2).
 Linear regression analysis of serum alkaline 
phosphatase levels with total BMD showed no 
association between BMD and serum alkaline 
phosphatase levels (p=0.869) (Table-II).

DISCUSSION

 Osteoporosis is a skeletal condition associated 
with a major health and economic burden and 
is becoming a growing global health issue. 
A number of human studies have previously 
indicated that adipokines, for example, leptin 
and resistin, might have an association with bone 

Serum Chemerin in postmenopausal females

Table-I: General, anthropometric and biochemical parameters of study groups

Parameters Non-osteoporotic (n=60) Osteoporotic (n=80) p-value

Age (years) 57 (50-68) 57 (50-69) 0.152

Menopausal age (years) 50 (47-58) 50 (45-59) 0.314

Height (m) 1.55 (1.37-1.65) 1.52 (1.37-1.63) 0.458

Weight (kg) 65.50 (35-122) 68 (39-111) 0.245

BMI (kg/m2) 27.82 (15.41-46.17) 28 (17.14-46.24) 0.291

Total BMD (g/cm2) 0.25 (-1.00 to 2.28) -2.14 (-3.58 to -0.52) <0.001*

Serum Chemerin (ng/mL) 0.15 (0.05-1.61) 0.23 (0.06-9.45) <0.001*

Serum Calcium (mg/dL) 9.5 (7.8-10.6) 9.6 (8.7-12) 0.727

Serum Alkaline Phosphatase U/L 97 (53-159) 95 (57-169) 0.833

Values are given as median (IQR),* p-value ≤ 0.05 is considered statistically significant.

Fig.1: Scatter plot showing no correlation 
between serum chemerin and serum calcium 

in postmenopausal osteoporotic females using 
spearman`s rho correlation coefficient.

Fig.2: Scatter plot showing a Signiant negative 
correlation between serum alkaline phosphatase 
and Total BMD in postmenopausal females using 

spearman`s rho correlation coefficient.
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mineral density.14-16 In Pakistan the prevelance 
of osteoporosis is increasing at an alarming rate 
due to multiple factors. Therefore, it is important 
to find new diagnostic and therapeutic targets to 
treat this disease effectively.17

 In this study, we found that serum chemerin 
was increased in the osteoporotic group 
compared to normal control, indicating 
that serum chemerin might be involved in 
osteoporosis’s pathogenesis. Similar to our 
results, another study reported an increased 
level of serum chemerin in patients with 
osteoporosis.7 In vitro studies suggested that 
chemerin shift differentiation of mesenchymal 
stem cells towards adipogenesis at the expense 
of osteoclastogenesis which shows a definitive 
harmful role of chemerin in bone homeostasis.18

 However, contradictory data is available 
regarding chemerin effects on bone homeostasis as 
a recently conducted in vitro research concluded 
that treatment with chemerin prevents bone loss by 
inhibiting the formation and activity of osteoclast 
in breast cancer cells invading the bone tissue.19 
Similarly, another study showed that chemerin 
can be used therapeutically to target osteoporosis 
due to its bone formation activity and inhibition of 
bone resorption.20

 Chemerin is also one of the contributing factors 
in the pathogenesis of metabolic syndrome, and 
it had already been reported that the incidence of 
osteoporosis is increased in metabolic syndrome.7 
Another study reported an increased level of 
chemerin in elderly females. However, they saw 
the levels of chemerin specifically in females with 
iron deficiency anemia.21

 Given the difference in in vitro results regarding 
chemerin and bone new observational studies 
in human are important to explore the definitive 
role of chemerin in bone homeostasis. Our study 
bridges this gap and provides an insight in bone 
homeostasis, which may be context-specific, and 
elaborates role of chemerin in relation to bone 
metabolism. 

 According to the present study results, we 
could not find any association of serum chemerin 
with calcium, bone mineral density and alkaline 
phosphatase in postmenopausal females. To 
our knowledge, it is the first documented study 
at the level of Pakistan that has investigated 
whether serum chemerin had any association 
with calcium, bone mineral density and alkaline 
phosphatase in patients with osteoporosis. 
Although one of the studies suggested chemerin 
increases intracellular calcium concentration 
through activation of its receptors;2 however, 
there is a scarcity of data available regarding 
serum chemerin and calcium concentration. 
Similarly, few studies in the past had explored 
an inverse relationship between serum chemerin 
and alkaline phosphatase,10,11 but we could not 
find such an association in postmenopausal 
females. One interesting finding of our research 
was a significant negative association of serum 
alkaline phosphatase with bone mineral density. 
Still, linear regression analysis of serum alkaline 
phosphatase levels with total BMD showed no 
association between BMD and serum alkaline 
phosphatase levels. Contradictory data is 
available regarding serum alkaline phosphatase 
association with a bone mineral density as few 
studies reported inverse relationship,22,23 and 
other indicated no relationship.24 A recently 
conducted study found that serum ALP was the 
predictor of BMD in osteopenic females but not in 
osteoporotic females.23

Limitation of the study: Small sample size was 
one limitation of this study. However, as no 
previous data is available so further studies with 
large sample size involving both genders can be 
conducted.

CONCLUSION

 There is no association of serum chemerin 
with calcium, bone mineral density and ALP. 
Serum chemerin was more in osteoporotic group 
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Table-II: Linear regression analysis of serum Alkaline Phosphatase levels with total Bone Mineral Density.

Dependent variable Model Predictors β coefficient Std. Error R p-value

Total BMD 1
Constant -1.164 0.482 - 0.017

Alkaline 
Phosphatase 0.001 0.005 0.014 0.869

p-value ≤ 0.05 is considered statistically significant.
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as compare to non-osteoporotic group. Further 
studies on different populations with increase 
sample size are required to derive a definitive 
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Conflicts of interest: None.

Grant Support & Financial Disclosures: None.

REFERENCES
1. Kennedy AJ, Davenport AP. International union of basic and 

clinical pharmacology CIII: chemerin receptors CMKLR1 
(Chemerin1) and GPR1 (Chemerin2) nomenclature, phar-
macology, and function. Pharmacol Rev. 2018;70(1):174-196. 
doi:10.1124/pr.116.013177

2. Rourke JL, Dranse HJ, Sinal CJ. Towards an integrative 
approach to understanding the role of chemerin in hu-
man health and disease. Obes Rev. 2013;14(3):245-262. 
doi:10.1111/obr.12009

3. Muruganandan S, Roman AA, Sinal CJ. Role of chemerin/
CMKLR1 signaling in adipogenesis and osteoblastogenesis of 
bone marrow stem cells. J Bone Mineral Res. 2010;25(2):222-234.  
doi:10.1359/jbmr.091106

4. Engin-Üstün Y, Çağlayan EK, Göçmen AY, Polat MF. Postmen-
opausal osteoporosis is associated with serum chemerin and 
irisin but not with apolipoprotein M levels. J Menopausal Med. 
2016;22(2):76-79. doi: 10.6118/jmm.2016.22.2.76

5. Shi L, Mao C, Wang X, Liu R, Li L, Mou X, et al. Association 
of chemerin levels and bone mineral density in Chinese obese 
postmenopausal women. Medicine. 2016;95(35):e4583.

6. Terzoudis S, Malliaraki N, Damilakis J, Dimitriadou DA, Zavos 
C, Koutroubakis IE. Chemerin, visfatin, and vaspin serum levels 
in relation to bone mineral density in patients with inflamma-
tory bowel disease. Eur J Gastroenterol Hepatol. 2016;28(7):814-
819. doi: 10.1097/MEG.0000000000000617

7. He J, Li JC, Xie H, Xu ZH, Sun YW, Shan Q. Serum chemer-
in levels in relation to osteoporosis and bone mineral den-
sity: a case-control study. Dis Markers. 2015;2015:786708.  
doi: 10.1155/2015/786708

8. Zhu K, Prince RL. Calcium and bone. Clin Biochem. 
2012;45(12):936-942. doi: 10.1016/j.clinbiochem.2012.05.006

9. Baskar K, Dharman S. Evaluation of Calcium and Alkaline 
Phosphatase in the Salivary Samples of Premenopausal and 
Postmenopausal Women. J Pharm Res Int. 2020;32(19):157-163. 
doi: 10.9734/jpri/2020/v32i1930722

10. Flechtner-Mors M, George SN, Oeztuerk S, Haenle MM, Koenig 
W, Imhof A, et al. Association of adiponectin with hepatic stea-
tosis: a study of 1,349 subjects in a random population sample. 
BMC Res Notes. 2014;7(1):207. doi: 10.1186/1756-0500-7-207

11. López-Bermejo A, Botas P, Funahashi T, Delgado E, Kihara 
S, Ricart W, et al. Adiponectin, hepatocellular dysfunction 
and insulin sensitivity. J Clin Endocr. 2004;60(2):256-263. 
doi: 10.1046/j.1365-2265.2004.01977.x

12. Levin LM, Völzke H, Lerch MM, Kühn JP, Nauck M, Friedrich 
N, et al. Associations of circulating chemerin and adiponec-
tin concentrations with hepatic steatosis. Endocr Connect. 
2019;8(8):1097-1107. doi: 10.1530/EC-19-0300

13. Fatima SS, Rehman R, Baig M, Khan TA. New roles of the mul-
tidimensional adipokine: chemerin. Peptides. 2014;62:15-20. 
doi: 10.1016/j.peptides.2014.09.019

14. Tariq S, Alam SS, Baig M. Effect of ibandronate therapy on se-
rum homocysteine and leptin in postmenopausal osteoporo-
tic females. Osteoporos Int. 2015;26(3):1187-1192. doi: 10.1007/
s00198-014-2909-9

15. Tariq S, Baig M, Tariq S, Shahzad M. Association of serum 
leptin with bone mineral density in postmenopausal osteo-
porotic females. Gynecol Endocrinol. 2017;33(4):287-291.doi: 
10.1080/09513590.2016.1261103

16. Tariq S, Tariq S, Khaliq S, Lone KP. Serum resistin levels as pre-
dictor of low bone mineral density in postmenopausal women. 
Health Care Women Int. 2020:1-10. doi: 10.1080/07399332.2020.
1798965

17. Tariq S, Baig M, Tariq S, Shahzad M. Status of bone health and 
association of socio-demographic characteristics with Bone Min-
eral Density in Pakistani Females. Pak J Med Sci. 2019;35(3):812-
817. doi:10.12669/pjms.35.3.551

18. Abdallah BM, Kassem M. New factors controlling the bal-
ance between osteoblastogenesis and adipogenesis. Bone. 
2012;50(2):540-545. doi:10.1016/j.bone.2011.06.030

19. Kim H, Lee JH, Lee SK, Song NY, Son SH, Kim KR, et al. 
Chemerin Treatment Inhibits the Growth and Bone Inva-
sion of Breast Cancer Cells. Int J Mol Sci. 2020;21(8):2871. 
doi: 10.3390/ijms21082871

20. Muruganandan S, Govindarajan R, McMullen NM, Sinal CJ. 
Chemokine-like receptor 1 is a novel Wnt target gene that 
regulates mesenchymal stem cell differentiation. Stem Cells. 
2017;35(3):711-724. doi:10.1002/stem.2520

21. Askar S, Deveboynu SN, Hilal ER, Askar TK, Hismiogullari AA. 
Changes in pro-inflammatory cytokines and antimicrobial pro-
teins in elderly women with iron deficiency anemia. Pak J Med 
Sci. 2019;35(2):298-301. doi: 10.12669/pjms.35.2.520

22. Bergman A, Qureshi AR, Haarhaus M, Lindholm B, Ba-
rany P, Heimburger O, et al. Total and bone-specific 
alkaline phosphatase are associated with bone min-
eral density over time in end-stage renal disease pa-
tients starting dialysis. J Nephrol. 2017;30(2):255-262. 
doi: 10.1007/s40620-016-0292-7

23. Tariq S, Tariq S, Lone KP, Khaliq S. Alkaline phosphatase is a 
predictor of Bone Mineral Density in postmenopausal females. 
Pak J Med Sci. 2019;35(3):749-753. doi: 10.12669/pjms.35.3.188

24. Lumachi F, Orlando R, Fallo F, Basso SM. Relationship between 
bone formation markers bone alkaline phosphatase, osteocal-
cin and amino-terminal propeptide of type I collagen and bone 
mineral density in elderly men. Preliminary results. In Vivo. 
2012;26(6):1041-1044.

Authors’ Contribution:

Saba Tariq: Designed the study, data entry, 
manuscript writing.
Sundus Tariq: Statistical analysis and interpretation 
of data.
Muhammad Shahzad: Supervised research. 
Review and final approval of the manuscript.
All the authors are responsible and accountable for 
the accuracy or integrity of the work.

https://doi.org/10.1359/jbmr.091106
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5016507/
https://dx.doi.org/10.6118%2Fjmm.2016.22.2.76
https://doi.org/10.1097/MEG.0000000000000617
https://doi.org/10.1155/2015/786708
https://doi.org/10.1016/j.clinbiochem.2012.05.006
https://doi.org/10.9734/jpri/2020/v32i1930722
https://doi.org/10.1046/j.1365-2265.2004.01977.x
https://doi.org/10.1530/EC-19-0300
https://doi.org/10.1016/j.peptides.2014.09.019
https://doi.org/10.1080/09513590.2016.1261103
https://doi.org/10.1016/j.bone.2011.06.030
https://doi.org/10.3390/ijms21082871
https://doi.org/10.1002/stem.2520
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6572960/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6572960/
https://dx.doi.org/10.12669%2Fpjms.35.2.520
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6572960/

	__DdeLink__10424_636096089
	_Hlk56854518
	_Hlk56854592
	_Hlk56854679
	_Hlk56854721
	_GoBack
	_Hlk19034438
	_Hlk19550009
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_Ref524686525
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk44426983
	_GoBack
	_Hlk44322670
	_Hlk48054029
	_Hlk8231125
	_GoBack
	bau1
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk50816263
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk12856895
	_Hlk12857152
	_Hlk12535634
	_Hlk12859483
	_Hlk12857052
	_Hlk12857100
	bau1
	_GoBack
	_Hlk56674335
	_Hlk56674410
	_Hlk56674535
	_Hlk56674625
	_Hlk56674787
	_Hlk56674941
	_Hlk56674985
	_Hlk56675272
	_Hlk56675304
	_GoBack
	_GoBack
	_Hlk510365024
	_Hlk510091423
	_Hlk58622477
	_GoBack
	_GoBack
	_GoBack
	_Hlk39886091
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk47303146
	_Hlk47284270
	_GoBack
	OLE_LINK1
	OLE_LINK2
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk511851986
	_GoBack
	_gjdgxs
	_Hlk43416999
	_Hlk43416952
	_Hlk43417034
	_Hlk43417072
	_GoBack
	_GoBack
	_Hlk507845435
	_Hlk507845466
	_GoBack
	_ENREF_1
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_22
	_ENREF_24
	_ENREF_18
	_ENREF_26
	_Hlk60741679
	_GoBack

