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درκBاي گيرنده فاكتور هسته ليگاند فعال كنندهبا LDLيارتباط بين سطح سرم در زنان
و بعد از  يائسگيدوران قبل
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بي دموگرافيهايژگيو-1جدول و  افراد شركت كننده در مطالعهييايميوشيك

اريانحراف مع نيانگيم  رهايمتغ
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هايسهيمقا-2جدول هاي گروه در وضع3دريشگاهي آزمايافته  مختلف تراكم استخوانيت

ت تراكم استخوانيوضع

�,�Q%*
(. �,�Q%*
� N5�* 
 رهايغمت

u�±su� {�±ss� u�±sRR تامكلسترول (mg/dl)†

s{±Ru� s�±Rs� s�±RR� LDL (mg/dl)†

Rs±�� Ru±�� RR±{� HDL (mg/dl)††

��±R�� ��±R�� �u±R�u ديسريگليتر(mg/dl)††

��/s±��/� R�/s±��/� ��/R±{�/� ††(pmol/l)نياستئوپروتگر

Ru/�±R�/� s�/�±R�/� Ru/�±��/� RANKL (pmol/l)††

†��	��� P	�� �
	 ��?� )��/�P<(N5�* -(�F �	 	
6?; :KJ��� 

†† ��	��� P	�1� �
	 ��?� )��/�P>(��,�Q%*
 -(�F �	 	
6?; :L^��� 

∗��	��� ±��$���� �$��7� ±���?� A
�:�
 <*
 ..(�,�Q%*
 -(�F �	 	
6?; :ZW��� 

Test: Analysis of variance  
 

 بحث
�%P�� �?5�@� ��� ��/B 9�; S(�%�2+ E@* �+ 	
	 ��7� �� 

(TC) S�//$d N//+ ���;(�,�//C�5 S(�%�//2+ ((LDL – C) 

���U�&?� ��` �� �
�)%*
 Nw
�; ��/�. -(�/F (	 �/� �	 

41# (.
 6?� �/I��$�	�/� T�/1;�
 �	 .�/%P�� �/?5�@� �/� 

N� �?5�@� �� �%*
� �Cui �� (( 4/1# ���. �+ <*
 �
��&

 $�I�� 6?��-�+ �	 
� ����3 �*��� 	�+ 6�]J
[.�/�
 ��

 	�/3(Zabaglia c�/� �
��/&�� (
 �/@�
����/� TC(

LDL – C ��BMD6�%P��� ��I�� ���. �	 ]JJ[.

?5�@� .
 ����'o���/� �/%1x� T�1;�
 BMD (TG ��/�� 

-	�+ 6�
 .Cui -	
	 ��
8/F �
��&�� (�
8/�� �/+ 6/�
TG 

��	��� �� �%1x� �
	��?� T�1;�
BMD ���. �%��+(�; �	 6?�

 .
�$�I��<*
 �%'
	 ]J
[.Adami ��/�� 8/�� �
��&�� (

�+ 6�%'
	BMD �� �$5 ( �6� 4+ E@/* �/� </1x� ��/`

 ���//*TG	�
	 �//@�
� ]Jb[.	�//3( �//�
 �//�Zaglabia (

��� �$%��
( c�� �
��&��TG (BMD 6/�%P��� ]JJ[.�/�

�@�
� 8�� ��� �
TG (BMDN�	�&� 
6�, .

-����	 -6' �I
�
 o"��� �@�
� HDL – C (BMD |:�

 6�%�� 8�$�
��]Ja –J^[.��?� ��
8F k/� .
 �+�� ��

 ��//� �//��� �//@�
�BMD  (HDL – C 6�%�//�]J^[.

Zabaglia ( ��6/�C�5 D
�/�
 ���B E@* ��� �$%��
( c�� 

BMD� �	�&� 
6�, �
�� �$HDL – C�@�
� k� �+ ���� 

<'
	 	�3( ��I�� ���. �	]JJ[.�/%P�� �	�3( ��
 �� ��/�

Cui�%P�� �� �
��&�� (�?5�@� ��� �/@�
� �/+ ��� ��/� �
 

HDL – C (BMD 6���� <*6� ��
�)���	�
	.�/�
 �/� 

( ��6�C�5 ���B E@* ��� �$%��
( ( T�1;�
 �+BMD �	 

-��, �?5�@� .
 �
 �?@# T�1;�
 k� �5( �-6' -	
	 ��7� o

</*
 -67/� </P�� �� �	 .��� .BMD �/* H�
8/P
 �/� 

�� H��+ �/� �/5( 6/���BMI �/@�
� k/� 	�
	 </1x� ..


( �/* 4/��0 (	 �� �+ ���!��BMI �/� �/&�	8� �/@�
� 

( �/* </�15�@� �6/��
	 ��6/�C�5 ���B E@*BMI ��/� 

-(�F �%P�F ��� �	 6��� ������ 	��� ���	�' .

�%P�� E@/* �/+ 	
	 ��7/� �/� ��/�T(LDL-C ��/� �	

-(�F �	 ( 	�/� o(��%� �2%)� ��
�)%*
 <�?M( �� ���

 �
��//��� �	 ( �	�//0 	
�//P
 �//� <1�//� ��,�Q%//*
 �
��//���

 �/� k��,�Q%*
 �
����� �� <1�� .(�,�Q%*
 ��
	�/�?� ��/`

 	�� �;"�� .( �/* �	
	 ��1@; .
 6?� �%� �%P�� ��
BMD 

6��� �#�� ���]��.�/� ��6/�C�5 ��$��/�� �	�?/g ��* ��
 

�
�)%*
 �+�, o6' H�
8P
 �%P�� �� �� ��1� �� �$�	 ���

��� ���� T�1;�
 TC(LDL  ��BMD 	�
	 �P
�;.

�6/' �/'(� �
�/� -6/' 9�/!�
 ����� o�?5�@� 	�3( ��

�@�
� ( ��6/�C�5 D
�/�
 ���/B E@* ��� BMD ��/�]�� �

�q�5��8�P�;�//, (��+(.�//* �// �� T�//1;�
 �5�//&5�� ��//�

�� -67� <P�� ���B 6�
.�/� �	�/�. 6/�+�; �/�B
 o�?5�@�

H�� OPG(RANKL  �%/'
	 �
�)%*
 N��5���%� �	 6/�
 .

OPG -	
���B��
 �� �+ <*
 �5�2:� ��Q;(�,�&�2F ��%+�P 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
18

 ]
 

                               4 / 8

https://ijdld.tums.ac.ir/article-1-241-fa.html


و ليپيد ايران 163)2شماره(8؛ دوره 1387 زمستان. مجله ديابت

��/��; .(�&�R(TNF) 	�
	 �/2?;]bW (JL(
J[.OPG 

k/� �
�/�0 ��-6/���F ̀�/�?RANKL ��/ � �/��` .
 �

-6/���F �� �� S�t;
 -6/��+ S�/?P �(RANK)NF – KB�

�� �� � 
� 8�q�%*=+�Q%*
 6����P 6/�+]

 (
W[.k/� �/�

�@�
� ��/� <1x� �
	��?� �OPG �/+ N�	�/+ 
6/�, �/* (

��
8F -����	 � ��7� ��� �
	 	�3( T�1;�
 ��
 /�6]bb [

b
[.E@* H�
8P
 ��
OPG
8P
 �� �/� �* H� �/� 6/�
�; 

k//� �
�//�0 ��+(.�//* l//��); �//� �//2���� �
�//� �//�
�13 

	�' ����; ��
�)%*
]b
[.�
�/� ��%7�� o�?5�@� �� �%15


 �?@# T�1;�
 ���?;OPG<*
 .��� �* �� .

��� �`�1;�
 c�� ��OPG 
6/�, 6/�C�5 D
��
 ���B E@* (

N�	�&� .	�3( ��
 ��Oh -�+ N5�* ���. �+ �
��&�� (
�

-	�+ ��
8F �6�	�� -	�+ �?5�@� 
� �+ 6�
OPG ���/�. �	 

�� TC(LDL – C  	�
	 �
�/# ��;"�� E@* �	 "�� (TG 

(HDL – C �@�
� ���d �� �
OPG
6� �6�.�/ �� ���]��

 �/�j%� (	 �$%�1�� 8�5��� ��-s</1x� �$%�/�
( �OPG �/� 

��	��� TC(LDL – C  
�6�	
	 ��7�]b^[.

�?5�@� �+ 	
	 ��7� ��LDL �/@�
� �
	�/�?� (.
 4�%�/� 

�� ��*RANKL 	�
	 .�12@� �-6' 9�!�
 ��%� �*��� �	

-����	 �@�
� RANKL 
6/�, 6/�C�5 D
�/�
 ���/B E@/* (

N�	�&� .��* o
��
 .
 �+�� �6�
�' �%15
 ( ��6�C�5�C��

LDL -6' -6��+
 u�� 	�
	 	�3( �
�)%*
 N��5���%�]
a (

bZ[.��d RANKL �$��7/� k/� �/+ </*
 ��
�)%/*
 

�$���� �� l��); �%P�� �6'�� �� �� o
�/�
 �� �6���; 6�
�;

 ����LDL6'�� �
�)%*
 N��5���%� �� .

<�	(6:� �?5�@� �	 8�� ���� </'
	 	�3( �� .�/� l1/* 

�?@�� <?�1`{�?5�@� �	�� ��� �	�# �� T�1;�
 �	
	 ��7� 

�� 6�C�5 D
��
 ���B E@* 6/� �xw
 -	�/; .
 �/� ��
�)%/*
 

-	�; �	
	 <*	 ��
�)%*
 
8P
 ����/* HN�%�/�� .�
�/�

 N�/�5���%� �� ��6�C�5 ��#	 o
��
 f�	 ( A6� ��
 �� 4��

 N/� o�?5�@� �� �
�)%*
 �/�(�F�</*
 .�/�� .�/� -(=/0

 �%P�//� ( ���//* E@//* T�//1;�
 �$��//$d����$��7//� 

��
�)%//*
�<//*
 N 1//� ��//�]�� .�//� ��
���//�� o�//1�
 �


 
1 - Tumor Necrosis Factor  
2 - Bivariate correlation analysis  
3 - Minimally oxidized LDL 
4 - Cross – sectional  
5 - Cohort 

�%P�� �� ��� </*
 9." �/*��� �
�/� ��%7/�� o�/?5�@� 

�@�
� ��� ��#	 ����$��7� �
�)%/*
 ( 9�* �	 ��
�)%*
 

<P�� �(� �� 	�' 9�!�
 A6� ���.

�� �?5�@� ��
 ���%� U�*
�� 4+ �	 v"�/�%�
 �+ <�F �
�;

LDL %� �(� �� ���� o
��
 	�
	 �
�)%/*
 N�/�5��� .�/�

 /� H�� �� �3�; N/ � ����LDL – C �	 9(�/;� 	�/!�
 �	 

�~(�0 /� ��� ���6/*� +�%7/� 8�q�;�/, ������/���	


�	�! &/*
(�;�2.(�(.(�,�Q%/*
 
��/��H/�� �/� 6/��w.

< 3 �	 �?5�@� �%B�/* �'(� 
/��/� ����� /� �6/�
�; 

�7$�
��
�/� ��%7/� o��
6#
 .
 -	��%*
 �,/�$7���(

� (	 �� ����	�����6'�� .

يارسپاسگز


���� <:; �?5�@� ��5�� <��:; 8w�� ��(�	 	6/n o��

��5���%� ( 8��'8, 9�20 -�$7�
	 N��-6/' 9�/!�
 �
�/ ; 

<*
 .��/�
 ��F6�� /� 4�/*�, .
 
� ��7/; S�/�w �/5��� �

�:; 8w�� �
�)%*
 Nw
�; H!�* 6�
( 9�%:��o�� 	6/n 

6��
	.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
18

 ]
 

                               5 / 8

https://ijdld.tums.ac.ir/article-1-241-fa.html


و همكاران 164  ...باLDLارتباط بين سطح سرمي : لاريجاني

 ماخذ

1- Kiel DP, Kauppila LI, Cupples LA, Hannan 
MT, O’Donnell CJ and Wilson PW. Bone loss 
and the progression of abdominal aortic 
calcification over a 25-year period: the 
Framingham Heart Study. Calcif Tissue Int 
2001;68:271–276.  

2- Dhore CR, Cleutjens JP, Lutgens E, Cleutjens 
KB, Geusens PP, Kitslaar PJ, et al. Differential 
expression of bone matrix regulatory proteins 
in human atherosclerotic plaques. Arterioscler 
Thromb Vasc Biol 2001; 21:1998–2003. 

3- Browner WS, Seeley DG, Vogt TM, 
Cummings SR. Nontrauma mortality in elderly 
women with low bone mineral density. Study 
of Osteoporotic Fractures Research Group. 
Lancet 1991; 338:355–358. 

4- Mussolino ME, Madans JH, Gillum RF. Bone 
mineral density and mortality in women and 
men: the NHANES I epidemiologic follow-up 
study. Ann Epidemiol 2003; 13:692–697. 

5- Trivedi DP, Khaw KT Bone mineral density at 
the hip predicts mortality in elderly men. 
Osteoporos Int 2001; 12:259–265. 

6- Farhat GN, Strotmeyer ES, Newman AB, 
Sutton-Tyrrell K, Bauer DC, Harris TB, et al. 
Volumetric and areal bone mineral density 
measures are associated with cardiovascular 
disease in older men and women: the health, 
aging, and body composition study. Calcif 
Tissue Int 2006; 79:102–111. 

7- Tanko L, Christiansen C, Cox DA, Geiger MJ, 
McNabb MA, Cummings SR Relationship 
between osteoporosis and cardiovascular 
disease in postmenopausal women. J Bone 
Miner Res 2005; 20:1912–20. 

8- Tanko LB, Bagger YZ, Christiansen C. Low 
bone mineral density in the hip as a marker of 
advanced atherosclerosis in elderly women. 
Calcif Tissue Int 2003; 73:15–20 

9- Barengolts EI, Berman M, Kukreja SC, 
Kouznetsova T, Lin C, Chomka EV. 
Osteoporosis and coronary atherosclerosis in 
asymptomatic postmenopausal women. Calcif 
Tissue Int 1998; 62:209– 213. 

10- Schoppet M, Preissner KT, Hofbauer LC. 
RANK ligand and osteoprotegerin: paracrine 
regulators of bone metabolism and vascular 
function. Arterioscler Thromb Vasc Biol 2002; 
22:549- 53. 

11- Khosla S. Minireview: the 
OPG/RANKL/RANK system. Endocrinology 
2001;142:5050 - 5. 

12- Simonet WS, Lacey DL, Dunstan CR, Kelley 
M, Chang MS, Lüthy R. Osteoprotegerin: a 
novel secreted protein involved in the 
regulation of bone density. Cell 1997; 89:309-
19. 

13- McFarlane SI, Muniyappa R, Shin JJ, Bahtiyar 
G, Sowers JR. Osteoporosis and cardiovascular 
disease: brittle bones and boned arteries, is 
there a link? Endocrine 2004; 23: 1-10. 

14- Mody N, Tintut Y, Radcliff K, Demer LL. 
Vascular calcification and its relation to bone 
calcification: possible underlying mechanisms. J
Nucl Cardiol 2003; 10(2):177–183. 

15- Baldini V, Mastropasqua M, Francucci CM, 
D’Erasmo E Cardiovascular disease and 
osteoporosis. J Endocrinol Invest 2005; 28 
(Suppl 10):69–72. 

16- Parhami F, Basseri B, Hwang J, Tintut Y, Demer 
LL  High density lipoprotein regulates 
calcification of vascular cells. Circ Res 2002; 
91(7):570–576. 

17- Parhami F, Garfinkel A, Demer LL. Role of 
lipids in osteoporosis. Arterioscler Thromb Vasc 
Biol 2000; 20(11):2346–48. 

18- Parhami F, Morrow AD, Balucan J, Leitinger N, 
Watson AD, Tintut Y, Berliner JA, Demer LL. 
Lipid oxidation products have opposite effects 
on calcifying vascular cell and bone cell 
differentiation. A possible explanation for the 
paradox of arterial calcification in osteoporotic 
patients. Arterioscler Thromb Vasc Biol 1997; 
17(4):680–687. 

19- Tintut Y, Morony S, Demer LL  Hyperlipidemia 
promotes osteoclastic potential of bone marrow 
cells ex vivo. Arterioscler Thromb Vasc Biol 
2004; 24(2): e6-10. 

20- Diascro Jr DD, Vogel RL, Johnson TE, Witherup 
KM, Pitzenberger SM, Rutledge SJ, et al. High 
fatty acid content in rabbit serum is responsible 
for the differentiation of osteoblasts into 
adipocyte-like cells. J Bone Miner Res 1998; 
13:96–106. 

21- Cui LH, Shin MH, Chung EK, Lee YH, Kweon 
SS, Park KS, Choi JS. Association between bone 
mineral densities and serum lipid profiles of pre- 
and post-menopausal rural women in South 
Korea. Osteoporosis Int 2005; 16:1975–81. 

22- Zabaglia SF, Pedro AO, Pinto Neto AM, Guarisi 
T, Paiva LH, Lane E An exploratory study of the 
association between lipid profile and bone 
mineral density in menopausal women in a 
Campinas reference hospital. Cad Saude Pub 
1998; 14:779–786. 

23- Adami S, Braga V, Zamboni M, Gatti D, Rossini 
M, Bakri J, Battaglia E. Relationship Between 
Lipids and Bone Mass in 2 Cohorts of Healthy 
Women and Men. Calcif Tissue Int 2004; 
74(2):136-42. 

24- D’Amelio P, Pescarmona GP, Gariboldi A, Isaia 
GC. High density lipoproteins (HDL) in women 
with postmenopausal osteoporosis: a preliminary 
study. Menopause 2001; 8:429–32. 

25- Yamaguchi T, Sugimoto T, Yano S, Yamauchi 
M, Sowa H, Chen Q, Chihara K. Plasma lipids 
and osteoporosis in postmenopausal women. 
Endocr J 2002; 49:211–17. 

26- Poli A, Bruschi F, Cesana B, Rossi M, Paoletti 
R, Crosignani PG. Plasma low-density 
lipoprotein cholesterol and bone mass 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
18

 ]
 

                               6 / 8

https://ijdld.tums.ac.ir/article-1-241-fa.html


و ليپيد ايران 165)2شماره(8؛ دوره 1387 زمستان. مجله ديابت

densitometry in postmenopausal women. 
Obstet Gynecol 2003; 102:922–6. 

27- Brownbill RA, Ilich JZ. Lipid profile and bone 
paradox: higher serum lipids are associated 
with higher bone mineral density in 
postmenopausal women. J Womens Health 
2006; 15:261–70. 

28- Solomon DH, Avorn J, Canning CF, Wang PS. 
Lipid levels and bone mineral density. Am J 
Med 2005; 118:1414.e1–1414.e5. 

29- Tsuda E, Goto M, Mochizuki S, Yano K, 
Kobayashi F, Morinaga T, et al. Isolation of a 
novel cytokine from human fibroblasts that 
specifically inhibits osteoclastogenesis. 
Biochem Biophys Res Commun 1997; 234:137- 
42. 

30- Kwon BS, Wang S, Udagawa N, Haridas V, 
Lee ZH, Kim KK, et al. TR1, a new member of 
the tumor necrosis factor receptor superfamily, 
induces fibroblast proliferation and inhibits 
osteoclastogenesis and bone resorption. FASEB 
J 1998; 12:845- 54. 

31- Yano K, Tsuda E, Washida N, Kobayashi F, 
Goto M, Harada A, et al. Immunological 
characterization of circulating 
osteoprotegerin/osteoclastogenesis inhibitory 

factor: increased serum concentrations in 
postmenopausal women with osteoporosis. J
Bone Miner Res 1999; 14:518- 527. 

32- Khosla S, Arrighi HM, Melton LJ 3rd, Atkinson 
EJ, O'Fallon WM, Dunstan C, et al. Correlates of 
osteoprotegerin levels in women and men. 
Osteoporos Int 2002; 13:394-9. 

33- Szulc P, Hofbauer LC, Heufelder AE, Roth S, 
Delmas PD. Osteoprotegerin serum levels in 
men: correlation with age, estrogen, and 
testosterone status. J Clin Endocrinol Metab 
2001; 86:3162-5. 

34- Oh ES, Rhee EJ, Oh KW, Lee WY, Baek KH, 
Yoon KH, Kang MI, Yun EJ, Park CY, Choi 
MG, Yoo HJ, Park SW. Circulating 
osteoprotegerin levels are associated with age, 
waist-to-hip ratio, serum total cholesterol, and 
low-density lipoprotein cholesterol levels in 
healthy Korean women. Metabolism 2005; 
54(1):49-54. 

35- Parhami F, Jackson SM, Tintut Y, Le V, Balucan 
JP, Territo M, Demer LL Atherogenic diet and 
minimally oxidized low density lipoprotein 
inhibit osteogenic and promote adipogenic 
differentiation of marrow stromal cells. J Bone 
Miner Res 1999; 14:2067–78. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
18

 ]
 

                               7 / 8

https://ijdld.tums.ac.ir/article-1-241-fa.html


و همكاران 166  ...باLDLارتباط بين سطح سرمي : لاريجاني

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
18

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://ijdld.tums.ac.ir/article-1-241-fa.html
http://www.tcpdf.org

