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ABSTRACT: OBJECTIVE  To investigate the icraiin regulating expression imbalance of glucocorticoid-induced osteogenesis 

genes by inhibiting GILZ expression in MC3T3-E1. METHODS  Mature induced differentiation of MC3T3-E1 were divided 

into 3 groups, respectively dexamethasone(DEX) group, icraiin(ICR) group and ICR+DEX group. The mRNA expression lever 
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of GILZ, osteoprotegerin(OPG), osteoclast differentiation factor(RANKL), osteocalcin (OC) and alkaline phosphatase (ALP) 

from different groups were detected by Real-Time RT-PCR. RESULT  On the one hand, increase of GILZ by DEX improved 

the expression lever of RANKL, ALP and the ratio of RANKL/OPG in a dose-dependent manner in MC3T3-E1, but inhibited 

OPG and OC. On the other hand, inhibition of GILZ by ICR increased expression lever of OPG and OC, but inhibited RANKL, 

ALP and the ratio of RANKL/OPG also in a dose-dependent manner. Further more, enhancing of GILZ, RANKL, ALP and the 

ratio of RANKL/OPG induced by DEX could be inhibited in the presence of ICR, but the expression lever of OPG and OC were 

increased. CONCLUSION  Inhibition of GILZ by ICR reduced the ratio of RANKL/OPG, suggesting a physiological role in 

inhibiting osteoclast maturation. Inhibition of ALP and increase of OC by ICR may improve proliferation of osteoblasts.  

KEY WORDS: icraiin; GILZ; glucocorticoid; MC3T3-E1 
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Fig. 1  The effects of gene expression to MC3T3-E1 in the process of differentiated by different concentrations of DEX treatment 
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Fig. 2  The effects of gene expression to MC3T3-E1 in the process of differentiated by different concentrations of ICR treatment 

1−��+,�; 2−6−ICR 10

−9
, 10

−8
, 10

−7
, 10

−6
, 10

−5
 mol·L

−1
. 

 

� 3 	
 ICR��� B��� DEX�� MC3T3-E1�������� !"������� 

1)

P<0.052

2)

P<0.01� 

Fig. 3  The effects of gene expression to MC3T3-E1 in the process of DEX-induced differentiated by different concentrations of 

ICR treatment 

1)

P<0.05, 

2)

P<0.01. 

4  �� 

Ö×Øz��æb��
���	�ç�

��4MÄÅ+::Ï³Õ¢ÅÆ
	�Ç�<

¹È]Ö×Ø�(�O� 260 I$`"ø�¨�

9ÉûÊ�.ËÌ.¨Íg	ÉQQ(�ïe

ç¿�:Ë¨jkGÛÎ{ÃÏ�cdÛ���

()�³ÕÐ
������ICR9ÉûÊ�.

ËÌ.	¨��$

[7]

� 

ÞDEë;Â ICRLMZCGILZ�8	[\

cd¶·Q
ST MC3T3-E1 Q_(`Ms�	

¼(�gQ
â@�8 OPG�RANKL�OCO ALP

[\�8gLMZC GILZ �8	[\wyÂ

DEX��	 MC3T3-E1Q_(`Ms�Q
â@

�8[\	Ì°'�î�G¨[\�À�: DEX



 

�������� 2014 	 8 
� 31 �� 8                          

Chin J Mod Appl Pharm, 2014 August, Vol.31 No.8       �931� 

��o	��� B ���	 MC3T3-E1 �[\	

Q
â@�8	â�[\�JÀ�î� 

ÄÅFG��G� GC 0�?
���	4

5�q�=Ï+DE��GCLMcdQ
â@	

ST8�ZCQ
45OQ
ST	5Q�ÑG

p
STO
ST	UV��
�efµ»

[8]

�̂

GILZÒÀGC�cì	�gST8��]� 1A

�u²�DEXËÌ12Â MC3T3-E1��[\	

GILZ�8�¤¥	�~®'@a�-|�¹ÓÔ

@A GCjk��ÕÖST}c GILZ[\4�¨

Ð���vãÄÅ� !"#h4
���	�

È
ÉÊJÞ��p�	 GILZ 	ËÌ}c~�

â�?

[9-12]

�� !"#�ÈÍg[ïq GC()

M×�q9�Ø}�h4	,�/HI�
��

�Ò¨�Ùz��	h4,����ÄÅDE

:Ë�Ú.�È	
�JÞ�|Q
â@	�8

[\45ÂËÌ	�î�Û OC�CTX�COL1A2�

TRAP�RANKLO OPGÁ�8>45ÂËÌ	�

î�¨�}c�ËÌ	�8 GILZ

[13]

�@A ICR

�Q
STMC3T3-E1	 GILZ[\tu]� 2A

�u²�|l'�mÉâ���^	� ICR É�

	 GILZ	[\;ÀZC�¤|� 1A� DEX�

�o	 GILZ[\¥â�	¼½�� 3A�/�Ü

ðÂ ICRwyÂ DEX��_�o	 GILZ	[\

2�ÝË ICR jkËÌ	ZC MC3T3-E1 �

GILZ 	[\�^�zy�8�	 GILZ 	�î/

uj0�?Q
â@�8[\	�î� 

Lekva Á

[14]

:ËÂ GILZ q DEX ��	
�

���¾�Þß�g	�����	Q
â@�

8 OPG�RANKL�ALP�OC	[\>�� GILZ

[\ZCàÈ1�5ÂÌ°'�9�ÞDE�

4ï�q DEX_�É��OPG	[\ËÌÀZC

Â�RANKL 	[\tËÌ12Â�RANKL/OPG

	[\��/ËÌ12Â�¤>| GILZ	[\�

Õ@a�-|�¹ÓÔ�FÑ@A DEX��o	

¶·Q
ÉÊ� OPG 	[\£¬Â�^ RANKL

	[\ËÌ12�RANKL | OPG 	��12Â

40  	~�â�?

[15-17]

�q ICR É��OPG |

RANKL 	 [ \ � ¼ ½ À w y Â � 8 9

RANKL/OPG	[\��ËÌ£¬Â�ICR¬¾¿

É�	RANKL /OPG	[\��|·¸G�DEX

Éâ�/ËÌo£Â�RANKLp
STQ_(

`	�²á	ST8��^ OPG RANKL	â

ÃZC	

[18-19]

�DEX���í¾	 MC3T3-E1S

T� RANKL| OPG	��2½²0�N
É

Ê�	p
ST	N'��?
��ñj	¡¢�

^q ICR	lmo RANKL| OPG	��twy

£¬�ZCÂp
ST	Q_�N� 

Û�%	 OC�Q
ST�()�OCq
�

±Q�[\ËÌ2�Ä OC q
ef�	ã§

��äáhiDEå��ÕDE:Ë�q OC æç

	y�8¶·|è5�	¶·â��
���Ë

Ì12

[20-21]

�ÝË OC [\	ZCÕéA
�	¡

?�89 OC qQ
Ms�4��¦�êcd	�

��ëq OC Ùì	íîo�Q
±Q	��ï	

12�^��Q
�±Q	12�OC 	[\�/

12Â�ð�êZCQ
	±Q�q� 1 ��

MC3T3-E1qHIz 10

−4
 mol·L

−1
	DEX��oç

12Â GILZ 	[\�=�OC 	[\���£¬

Â 90%�|ÓÔ��FÑ£¬Â 90%â�?

[22-23]

�

q� 2C ��OC 	[\�� GILZ [\	ZCË

Ì2Â�� 3 �� ICR ¬¾¿É/�A DEX

��	 GILZ [\ÀZC�OC 	[\ËÌ12Â�

ÝË OC 	[\åÏ| GILZ 	[\óq@a�̂

@A DEX àÈ ICR LM� OC 	cd�3tu


�Iì{ÞºÈ�
�5�cd	Íg8��ñ

tºÈqÄÅ�	[ï0ðïâ�	���-�

~;uvSò ICR 12Â OC [\Äóuv��


���|¹KÓÔ�1ã	 OC æçy�8¶

·
�"Q¡?�¯	ôõ

[20]

�ICR 12Â OC

	[\�ÝË ICR �QÂQ
±Q	Ms�^Ï

Ð}ÂÃQ
±QMs��Â�Ä�3 ICR Ñ

/ÂQ
ST	¡ä�Q
ST5�ËÌ¡I�

�3ÒQ_(`	Q
STvã Ca

2+

ö÷ËÌ¡

?

[24]

�Õø	�¯DE4ï OC 	��HI

£¬|2��#â@�ÝË OC 	[\�º�s0

tu
��ù	ñj�/0tu5ú���Þ	

j�efûü�/ý OC 	[\�ºQÂ
�ef

|j�efº»	hiæ¨GÈ���-/ÝË

Â�þ�|
����¯	��@a�^� 1E �

DEX �?	 OC £¬�jkÑG MC3T3-E1 	Q


���ZC���	()��?2��#

[25-27]

�

-/uj DEX �?B���2	BC���

^ ICR q��2��#JKñ/0[ïð��

	Ç���È4Õ@A-JK	FÑ�ÄÙì�

�O�@êëODE� 



 

�932�        Chin J Mod Appl Pharm, 2014 August, Vol.31 No.8                        

�������� 2014 	 8 
� 31 �� 8 

 

ALP Q
ST��Q_(`	J���

[28]

�

]� 1 �u²�ALP 	[\�| DEX 	HI¥

	�~®@a�¤| GILZ 2¥â^¼½��

�2Â 2.05  �|�¹F�	ÙIÓÔ~�â

.»

[29-30]

�ÝËqÙ2HI	 DEX 10

−5
 mol·L

−1

HIo�MC3T3-E1 	Q_(`	sIËÌ12

Â�ÄóZCÂQ
ST	¡ä(	OÑGÂQ

_Q
ST	UV

[31]

�DEX _�� ALP [\	t

u| ICR ¾¿ MC3T3-E1 �	 ALP [\ZCtu

â�(� 2E�� 3E)�¤| GILZ 	[\¥â^¼

½î`(� 1E, � 2E)�� 3E ^½�ÜÂ ICR L

M� GILZ [\	ZCwyÂ DEX _�}c	

ALP [\�:ËÂ ICR jk�QQ
��Ms�

Äó12ÂQ
ST	¡äj{

[24]

� 

GILZ Û�%�g	y�cd8��UV

hiLY ERK O AKT ÍgcìÈ

[32]

�¨[\O

ST	UV¡ä³Õ
d	@a�^�ûo(E2)

|�'����(ER)~"juÀcì GILZ 	

[\

[33]

�ÝË E2 q GILZ n�o4�¨�ST¡

äUV	cì�ICR �A�ø�'���| E2

Õ.»	ñÇ

[34]

�89��6Þ;Ó��8[\

î`¼½uv"¿	�ï ICR LM GILZ �U

VhiLY	cd^ZCQ
STUV	45�

]Ï+~���ÞDE�ÜÂ ICR �Q
STc

d	}�cì�� GILZ [\	tuvão�Q


â@�8[\	tu�ÒA¨¯	hiæ¨L

Y<ÕZA/�éDE+:�GILZ çÂqQ
S

T�cd�8y��=�qB��ÉÊ÷��^

½/4���g	���B��ÉÊ÷�Þ�Ò

�çø	��³Õ��'�B�Þ�Òuv��

�()	STN'8�"¿	(�A�ÉÊ÷

��-/çø��qDEçø\�Úå�	�

a�g	Ü���çøqB�%�4�	�ss

`����^Ú�Ú�a�j	�ÕB	5

ú��� 

REFERENCES 

[1] SAMBROOK P N. Anabolic therapy in glucocorticoid- 

induced osteoporosis [J]. N Engl J Med, 2007, 357(20): 

2084-2086. 

[2] KRISTO C, JEMTLAND R, UELAND T, et al. Restoration of 

the coupling process and normalization of bone mass 

following successful treatment of endogenous Cushing’s 

syndrome: a prospective, long-term study [J]. Eur J Endocrinol, 

2006, 154(4): 109-118. 

[3] MAZZIOTTIA G, ANGELIB A, BILEZIKIANC J P, et al. 

Glucocorticoid-induced osteoporosis: an update [J]. Trends 

Endocrin Met, 2006, 17(4): 144-149. 

[4] KOMORI T, YAGI H, NOMURA S, et al. Targeted disruption 

of Cbfa1 results in a complete lack  of bone formation owing 

to maturational arrest of osteoblasts [J]. Cell, 1997, 89(5): 

755-764. 

[5] GEOFFROY V, KNEISSEL M, FOURNIER B, et al. High 

bone resorption in adult aging transgenic mice overexpressing 

cbfa1/runx2 in cells of the osteoblastic lineage [J]. Mol Cell 

Biol, 2002, 22(17): 6222-6233. 

[6] ZHANG W X, YANG N L, SHI X M. Regulation of 

mesenchymal stem cell osteogenic differentiation by 

glucocorticoid-induced leucine zipper (GILZ) [J]. J Biol Chem, 

2008, 283(8): 4723-4729. 

[7] MA H, HE X, YANG Y, et al. The genus epimedium: an 

ethnopharmacological and phytochemical review [J]. J 

Ethnopharmacol, 2011, 134(3): 519-541. 

[8] KIM H J, ZHAO H, KITAURA H, et al. Glucocorticoids 

suppress bone formation via the osteoclast [J]. J Clin Invest, 

2006, 116(8): 2152-2160. 

[9] CANNARILE L, CUZZOCREA S, SANTUCCI L, et al. 

Glucocorticoid-induced leucine zipper is protective in 

Th1-mediated models of colitis [J]. Gastroenterology, 2009, 

136(2): 530-541. 

[10] FIRESTEIN  G S. Evolving  concepts of rheumatoid 

arthritis [J]. Nature, 2003(423): 356-361. 

[11] FITZPATRICK F A. Cyclooxygenase  enzymes: regulation 

and function [J]. Cur Pharm Des, 2004(10): 577-588. 

[12] YANG N L, ZHANG W X, SHI X M. Glucocorticoid-induced 

leucine zipper (GILZ) mediates  glucocorticoid action and 

inhibits inflammatory cytokine-induced COX-2 expression [J]. 

J Cell Biochem, 2008, 103(6): 1760-1771. 

[13] GODANG K, UELAND T, BOLLERSLEV J. Decreased bone 

area, bone mineral content, formative markers, and increased 

bone resorptive markers in endogenous Cushing’s syndrome 

[J]. Eur J Endocrinol, 1999, 141( 2): 126-131. 

[14] LEKVA T, BOLLERSLEV J, KRISTO C, et al. The 

glucocorticoid-induced leucine zipper gene (GILZ) expression 

decreases after successful treatment of patients with 

endogenous Cushing's syndrome and may play a role in 

glucocorticoid-induced osteoporosis [J]. J Clin Endocrinol 

Metab, 2010, 95(1): 246-255. 

[15] THIELE S, ZIEGLER N, TSOURDI E, et al. Selective 

glucocorticoid receptor modulation maintains bone mineral 

density in mice [J]. J Bone Miner Res, 2012, 27(11): 

2242-2250. 

[16] LORENZ C, HOFBAUER, UTE Z, et al. Evention of 

glucocorticoid-induced bone loss in mice by inhibition of 

RANKL [J]. Arthritis Rheum, 2009, 60(5): 1427-1437. 

[17] KONDO T, KITAZAWA R, YAMAGUCHI A, et al. 

Dexamethasone promotes osteoclastogenesis by inhibiting 

osteoprotegerin through multiple levels [J]. J Cell Biochem, 

2008, 103(1): 335-345. 

[18] LACEY D L, TIMMS E, TAN H L, et al. Osteoprotegerin 

ligand is a cytokine that regulates osteoclast differentiation and 

activation [J]. Cell, 1998, 93(2): 165-176. 

[19] SIMONET W S, LACEY D L, DUNSTAN C R, et al. 

Osteoprotegerin: a novel secreted protein involved in the 

regulation of bone density [J]. Cell, 1997, 89(2): 309-319. 

[20] IWANIEC U T, DUBE M G, BOGHOSSIAN S, et al. Body 

mass influences cortical bone mass independent of leptin 

signaling [J]. Bone, 2009, 44(3): 404-412. 



 

�������� 2014 	 8 
� 31 �� 8                          

Chin J Mod Appl Pharm, 2014 August, Vol.31 No.8       �933� 

[21] SEEMAN E. Structural basis of growth-related gain and 

age-related loss of bone strength [J]. Rheumatology, 2008, 

47(Suppl 4): 2-8. 

[22] LECLERC N, NOH T, KHOKHAR A, et al. Glucocorticoids 

inhibit osteocalcin transcription in osteoblasts by suppressing 

Egr2/Krox20-binding enhancer [J]. Arthritis Rheum, 2005, 

52(3): 929-939. 

[23] IVASKA K K, HENTUNEN T A, VÄÄRÄNIEMI J, et al. 

Release of intact and fragmented osteocalcin molecules from 

bone matrix during bone resorption in vitro [J]. J Biol Chem, 

2004, 279(18): 18361-18369. 

[24] LI Y, ZHANG X, PENG H, et al. Effects of anhydroicaritin 

and 2"-hydroxy-3"-en-anhydroicaritin on the proliferation and 

differentiation of MC3T3-E1 osteoblasts [J]. Nat Prod 

Commun, 2012, 7(11): 1461-1464. 

[25] LEE N K, KARSENTY G. Reciprocal regulation of bone and 

energy metabolism [J]. Trends Endocrinol Metab, 2008, 19(5): 

161-166. 

[26] FERRON M, HINOI E, KARSENTY G, et al. Osteocalcin 

differentially regulates β cell and  adipocyte gene expression 

and affects the development of metabolic diseases in wild-type 

mice [J]. PNAS, 2008, 105(13): 5266-5270. 

[27] CHAUHAN A, SHARMA P K, SRIVASTAVA P, et al. Plants 

having potential antidiabetic activity: a review [J]. Der 

Pharmacia Lettre, 2010, 2(3): 369-387. 

[28] WEINSTEIN R S, JILKA R L, PARFITT A M, et al. 

Inhibition of osteoblastogenesis and promotion of apoptosis of 

osteoblasts and osteocytes by glucocorticoids. Potential 

mechanisms of their deleterious effects on bone [J]. J Clin 

Invest, 1998, 102(2): 274-282. 

[29] ELSHAL M F, ALMALKI A L, HUSSEIN H K, et al. 

Synergistic antiosteoporotic effect of Lepidium Sativum and 

alendronate in glucocorticoid-induced osteoporosis in wistar 

rats [J]. AJOL, 2013, 10(5): 267-273. 

[30] CHUN Y, PETER D, MARINERC, et al. Cell-mediated 

delivery of glucocorticoids from thiolene  hydrogels [J]. J 

Control Release, 2012, 162(3): 612-618. 

[31] O'BRIEN C A, JIA D, PLOTKIN L I, et al. Glucocorticoids 

act directly on osteoblasts and osteocytes to induce their 

apoptosis and reduce bone formation and strength. [J]. 

Endocrinology, 2004, 145(4): 1835-1841. 

[32] LIN L, HRON J D, PENG S L, et al. Regulation of NF-kappaB, 

Th activation, and autoinflammation by the forkhead 

transcription factor Foxo3a [J]. Immunity, 2004, 21(2): 

203-213. 

[33] WANG J C, DERYNCK M K, NONAKA D F, et al. 

Chromatin immunoprecipitation (ChIP) scanning identifies 

primary glucocorticoid receptor target genes [J]. Proc Natl 

Acad Sci USA, 101(44): 15603-15608.  

[34] MING L G, CHEN K M, XIAN C J. Functions and action 

mechanisms of flavonoids genistein and icariin in regulating 

bone remodeling [J]. J Cell Physiol, 2013, 228(3): 513-521.  

3456.2013-12-09

 

 

 

pqrstuvwxy,�;<�� 

 

 
 

���������	
������������������

*

(���:�>�>���>_F�2 ¡ 400038) 

 

�����  ��������	
��
��������������� 3������ ED

50

��������

���� !"#$��  %&'�	()*+,-./0123	45
678/09:;�45
<=>?@3*

:ABCD45�EF������	
��
����GHI ED

50

$�	  ����JKLMN12OP�QR9

:SOTU�VKQW*:A�XCDYZ�[�	
��
���� ED

50

%&� 0.85~1.95�24.56�3.15~4.05 mg·kg

−1

�

\#O]^_�`aIbc ED

50

%&� 0.50~0.60�2.72�0.26~0.59 mg·kg

−1

$�
  ����3d�	
��e��

�� ED

50

fghi�[j�	kN$ 

�������l�	l��l�lmUn�� 

������R965.2       ������A       �����1007-7693(2014)08-0933-06 

DOI: 10.13748/j.cnki.issn1007-7693.2014.08.007 

 

Comparison of Antipyretic, Anti-analgesic and Anti-inflammatory Effects of Nimesulide in Animal 

Models 

 

CEN Yanyan, QIN Rongxin, LI Xiaoli, PENG Wei, PAN Xichun, JIANG Weiwei, ZHANG Haigang, CHEN 

Xiaohong

*

(Pharmacy Department, Third Military Medical University, Chongqing 400038, China) 

 

ABSTRACT: OBJECTIVE  To investigate the antipyretic, analgesic and anti-inflammatory effects of nimesulide in laboratory 

animals, and compare the ED
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 of three pharmacological activities. METHODS  The antipyretic activity was evidenced by heat 
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