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Abgract: Problem gatement: Glucocorticoid-induced ob gene over-expression amdulted
hyperleptinemia may lead to adverse consequengexially on cardiovascular system; therefore, the
present study was conducted to evaluate the eftdctiacin on hyperleptinemia and ob gene over-
expression due to dexamethasone administratioatsnApproach: Twenty four adult male rats divided
randomly into four equal groups: 1- normal salicenrol), 2- dexamathasone 0.125 mg‘kiay ™, I.M. 3-
dexamathasone 0.125 mgkday™, .M. + niacin 200 mg kg day”, by oral gavages and 4-niacin 200
mg kg® day’, by oral gavages. After two weeks, blood sampleseveollected from all animals and
leptin level assayed in harvested sera by ELISAatetMoreover, inguinal adipose tissue was exdised
be examined for ob gene expression using quanditedial-time PCRResults; Dexamethasone treatment
(group 2) increased serum leptin along with its MRMpression more than 3 folds as compared to @ontr
(p<0.001 and p = 0.001 respectively). Althoughifefgvel in rats treated with dexamethasone+niace
17.8% lower than group 2; however this decreasenatsignificant (p>0.05). Concomitant administrati

of niacin with dexamethasone significantly decrdageptin gene mRNA expression compared to
dexamethasone treated rats (p<0.001) and everseeMieto the control level (p>0.05). Niacin alggeup

4) had no effect on serum leptin concentration elsag leptin gene expression in comparison withtrob
group (p>0.05)Conclusion: Niacin slightly ameliorates hyperleptinemia angemsesob gene mRNA
over-expression in adipose tissue of dexamethaseaied rats.

K ey words: Glucocorticoids, leptin disturbances, niachmdy weight, adipose tissue, leptin gene,
tissue fat, cholesterol diet, ameliorates hypeiephia, Peroxisome Proliferator-
Activated Receptoy (PPARy)

INTRODUCTION disease (Tayloet al., 2004; Kamanna and Kashyap,
2008).
A major site of action of niacin is adipose tissue

Niacin (nicotinic acid or vitamin § is one of where it reduces the release of free fatty acids by
the most prescribed medications for the treatmént Oinhibiting lipolysis (Westphatt al., 2007).

dyslipidemia and coronary hegrt disease (Crou§e, Leptin, the 16 kDa product @b gene, is most
1996)', .Alth.ough the .d|scovery of anti notably released by adipose tissue and bridges the
hyperl|p|dem|c effects of niacin dates back tq 1955 eripheral adipose tissue to the central nervosgesy
this agent has recently attracted renewed interesfo; the control of appetite and energy expenditure
First, because it is the most potent drug availdbte (Friedman, 2002). It has been demonstrated that
the increasing HDL-c and secondly, becatise ielevated serum leptin levels or hyperleptinemineis
has been found to induce regression ofarterial distensibility (Singhalet al., 2002) and
atherosclerosis in patients with coronary heartenhances the calcification of vascular cells and
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potentiates the pro thrombotic platelet aggregatior230 g were purchased from animal house of Shiraz
(Kor_lstantini(jeset al., 2001, Parhamiet al 2901)- Medical University, Shiraz, Iran. Rats were
Besides, this hormone stimulates proliferation andacclimatized for one week before the beginninghef t
migration of vascular smooth muscle cells which mayexperiment to the ambient conditions (temperature
lead to the formation and development of vasculagpout 23°C and a 12h/12h, light/dark cycle). THea t
lesions (Odaet al., 2001). Hyperleptinemia correlates gnimals were randomly allocated into four equaligs
with insulin resistance and other markers of mdtabo (six animals each) and treated for two weeks asvist
syndrome including obesity, hyperlipidemia ~and g4, one (control) received normal saline daily by
hypgrtensmn mdependent of total adiposity and ey ]jntramuscular injections in a volume equal to the
an |_ndependent .”Sk factor for the developmen_t Oldexamethasone administered to the rat with the same
cardio-vascular disease (Re2004). Moreover, leptin cight: aroun two (d th : 0.125
weight; group (dexamethasone) were given 0.

can possibly increase endothelin-1 expression anmg kg dexamethasone sodium phosphate (Darou
elevated levels of this peptide have been repoired Pakhsh Pharma. Chem. Co., Tehran, Iran) daily by

numerous disease states including congestive hearf®

failure, obesity and diabetes (Sakr, 2010). Researcntramuscular _inj_ections; group t_hlree
suggests that adipose tissue-derived hormoneéd€xamethasone+niacin) treated with 0.125 mg" kg

adiponectin and/or leptin, may be playing an impoit d_examethasone_lda_ily _by intrqmuscular injectiqnsngilo
role in energy homeostasis and insulin resistandbe ~ With 200 mg kg" niacin (Novin Kavosh Mamtir Co.,
HIV-associated metabolic syndrome (Khalsa al., ~ Tehran, Iran) daily by oral gavages and group four
2006). (niacin) were given 200 mg Kgniacin daily by oral
Although widely prescribed for their potent anti gavages. Dosages of dexamethasone and niacin were
inflammatory and immuno suppressive propertieschosen according to the works accomplished by
glucocorticoids €.g., dexamethasone) may cause majorBagdadeet al. (1976) and Barboriak and Meade (1971),
side effects (Patedt al., 2011; Bubanoviet al., 2005).  respectively).
Several previous studies have clearly demonstithed Animals had free access to tap water and standard
glucocorticoid administration could be associatéthw rat chow diet prepared by Razi Vaccine and Serum
hyperleptinemia and increaseth gene expressiom  Research Institute, Shiraz, Iran. All animals were
vitro as well as in laboratory animals and humansyeighed daily during the experiment.
(Murakamiet al., 1995; De Vot al., 1995; Sliekeket Procedures used in the present study are in
al., 1996; Reulet a., 1997, Papaspyrou-Rag al.,  accordance with institutional ethical guidelines of
1997; Bradley and Cheatham, 1999; Caldefie-Chezet gchoo| of Veterinary Medicine, Shiraz Universitgr f
al., 2001; Leeet al., 2007; Jahnet al., 2008).
Effects of niacin on serum leptin levels aod
gene expression have been dissimilar accordingpéo t Serum leptin assays: At the end of the experimental

different experimental procedures used. While Wang-"" . . :
Fisher et al. (2002) observed that niacin and its period, after an over-night starvation, blood saspl

derivative, acipimox, stimulate leptin release fromWeré collected from all animals under chloroform
adipocytes isolated from normal as well as diabetis ~ anesthesia by cardiac puncture. After centrifugato
Yanget al. (2008) clearly demonstrated that niacin can2000 rpm for 20 min, harvested sera were stored in
reduce serum level and mRNA expression of leptin in70°C until use. Serum leptin level was assayed by
adipose tissue of dietary-induced hypercholestarisle ELISA method using mouse/rat leptin kit (Mediagnost
rabbits. To our knowledge, no previous study hasReutlingen, Germany).

addressed the effect of niacin on glucocorticoitiired

hyperleptinemia and increased leptin mRNA in adipos Collection of inguinal adipose tissue and

tissue; this provides the rationale for accomptighthe S .
present study. Dexamethasone was selected bechusedgtermmat'(_)n OT ob gene mRNA expression. Th_e
its high potency on glucocorticoid receptors with quantity of inguinal fat leptin mRNA was determined

insignificant mineralocorticoid receptor activitpdtel by quantitative real-time PCR. After blood collect]

care and use of laboratory animals in experiments.

etal., 2011). animals were killed by deepening anesthesia. lrajuin
fat samples were excised and immediately frozen in
MATERIALSAND METHODS liquid nitrogen and kept in -70°C until use. ToRNA

was extracted from adipose tissue by using RNX-Plus
Animals and experimental design: Twenty four adult commercial kit (CinnaGen Inc. Tehran, Iran) accogdi
male Sprague-Dawley rats with a mean body weight ofo  manufacturer's instructions.  After DNase
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(Fermentas, Vilnius, Lithuania) treatment and 5004

normalization by spectrophotometric method, RNA was = w00 *

reverse transcribed and the cDNA obtained was usec g %

for PCR amplification to estimate the expression of 2 340 T

leptin. B-Actin gene was used as the endogenous £ e —

control gene. The primer sequences used were thei? 200 % =
following: (1) leptin: forward primer: 5ATC AAG 5 e —— .
ACC ATT GTC ACC AGG ATC-3, reverse primer: & 1% R Ve
5-CTG GTC CAT CTT GGA CAA ACT CA-3 ) = =—— [l
yielding a 129-bp size product; and (ByActin: Control Dexamethasone Dexamethasone Niacin
forward primer: 5GAA ATC GTG CGT GAC ATT +Niacin

AAG-3’, reverse primer: 5GCT AGA AGC ATT Groups

TGC GGT GGA-3yielding a 511-bp size product. The
PCR thermocycling conditions for the genes were a '9.
follows: an initial denaturation for 5 min at 94,°@0

cycles with denaturation at 94 °C for 30 seconds,

primer annealing at 56/5 °C (leptin) and 54BACtin) demonstrate significant difference with control

for 35 seconds _and primer_ extension at 72 OC_ for 45 and dexamethasone treated groups respectively
seconds and a final extension step at 72 °C folirb m (p<0.05)

Nine microliters of each PCR product were subjetbed
2% agarose gel electrophoresis containing ethidium  25_

1:Serum leptin levels presented as meanzSD in
control, dexamethasone, dexamethasone+niacin
and niacin treated rats (n = 6 each) at the end of
the experiment. * and ** signs are used to

bromide and visualized under ultraviolet light. N
The quantitative RT-PCR was performed by a real 20 _

time PCR kit (Bioneer, Seoul, South Korea) using 2

SYBR Green in a Mini Opticon thermocycler (Bio-Rad & 15-

laboratories Inc., California, USA). The resultsr fo 2

leptin mMRNA levels were presented relative to the Z 107 o

expression of-Actin. = %
s —

Statistical analysis: Data were presented as mean+SD. : WW

Data analysis was carried out by using one-way 0 pee ' ' T

ANOVA and Tukey’s multiple comparison test as the Control Dexamethasone  Dexamethasone  Niacin

post hoc (SPSS 11.5 for windows software). Gene expressi;f'acm

Differences were considered significant at p<0.05.

RESULTS Fig. 2:0b gene mRNA expression in inguinal adipose

tissue presented as meantSD in control,

Body weight: No significant difference observed in dexamethasone, dexamethasone+niacin and

body weight of rats from different groups during th niacin treated rats (n=6 each) at the end of the

experiment (data not shown). experiment. B-Actin was used as the house
keeping gene. * and ** signs are used to

Serum leptin levels: Dexamethasone treatment (group demonstrate significant difference with control

two) increased serum leptin level more than 3.d4as and dexamethasone treated groups respectively

compared to control group (p = 0.001). Rats treated (p<0.05)
with  dexamethasone+niacin  (group three) had
statistically higher leptin level than control gpop =  Ob gene mRNA levelsin inguinal adiposetissue: The
0.007). Although leptin level in these rats was8%. analysis of mMRNA expression of leptin in inguinal
lower than group 2; however this decrease was nadipose tissue showed that dexamethasone treatment
significant (p>0.05). Niacin administration (grofmur)  has increased mRNA level ab gene 3.1 folds as
had no effect on serum leptin concentration andimia compared to control (p<0.001). Interestingly,
treated rats had statistically the same level pfileas concomitant  administration ~ of  niacin  with
compared to control (p>0.05) which was significantl dexamethasone decreased leptin gene mMRNA
lower than dexamethasone treated rats (p<0.004) i  expression more than 71% compared to dexamethasone
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treated rats (p<0.001) and reversed it to thentrol  significantly reduce serum leptin levels as wellegstin

level (p>0.05). MRNA expression in rabbits fed with high-cholestero
Rats treated with niacin alone, had statisticdlly  diet (Yanget al., 2008). This finding motivated us to

same level of leptin gene expression in compangitm  evaluate the effect of niacin on hyperleptinemia an

control group (p>0.05) (Fig. 2). increasedob gene expression due to dexamethasone
administration. In our study, although niacin
DISCUSSION administration along with dexamethasone, signifigan

reduced leptin mRNA expression and reversed ihéo t

Leptin, the product ofob gene, was originally cqntrol level, serum Ieptin (_:oncentrations in te¢sted
discovered as an adipocyte-derived hormone involvedith dexamethasone+niacin only tended to decrease
in the central control of body weight and energy@nd the reduction was not significant as compaced t
homeostasis (Zhao and Wu, 2005). The prodexamethasone treated animals. The insignificant
atherosclerotic effect of leptin has recently reedia change in serum leptin concentration despite ofants/
great deal of attention. Leptin stimulates vasculafeduction inob gene mRNA expression may be due to
smooth muscle proliferation (Oda&t al., 2001), the shortterm of the study. _
accelerates vascular calcification (Parhanzl., 2001), It is not possible to deduce the mechanism of
induces oxidative stress in endothelial cells (Ygistsi ~ action of niacin in reversing dexamethasone-induted
et al., 2001) and promotes coagulation by increasing€ne MRNA over-expression from the outcomes of the
platelet adhesiveness (Konstantinideis al., 2001). Present study, however; it has been demonstragd th
These findings make it indispensable to investijate ~dexamethasone reduces Peroxisome  Proliferator-
agents with the ability to modulate serum leptivels ~ Activated Receptory (PPARy), a key transcription
in  hyperleptinemic ~conditions. While tissue fat factor predominantly expressed in adipocytes, gene
adiposity along with gender, are the main deterntma €XPression in primary porcine adipocytes (Zhangl.,
of leptin gene expression and release (Trayleural.,  2008), as well as in 3T3-L1 adipocytes (Stteal.,
1998); other factors or conditions may induce2007). In th_ls regard, Relqi al. (1997) reported that
hyperleptinemia and increased expressiorolofgene the expression of PPARs inversely related to that of
independent of body weight. Zhao and Wu (2005)°0, where De Voset al. (1995) observed that thab
observed that high-cholesterol  diet inducesPromoter is regulated by PPARINd PPAR activators
hyperleptinemia and elevatedb gene mMRNA such as thlazolldlnedl(_)ne§ redwiegene expression in
expression in adipose tissue of rabbits, while bodyodents through activation of PPAR Conjugated
weights were not significantly different from cauitr linoleic acid, a natural ligand for PPARcould also
group. Mooradian et al. (2000) showed that decrease the levels of leptin possibly via acthati
monosaccharide-enriched diets cause hyperleptinemBPARY (Zhouet al., 2004). So PPARmay play a role
in rats without affecting body weight. It has beenin the regulation of leptin metabolism. Yaegal,
clearly demonstrated that glucocorticoid admintara ~ Observed that niacin up-regulates PRARIRNA
could be associated with hyperleptinemia and irsda €XPression in hypercholesterolemic rabbits (Yeing.,
ob gene expressioin vitro as well as in laboratory 2008). Although speculative, but niacin may reduce
animals and humans Murakastial., 1995; De Vost  leptin mRNA expression through up-regulation of
al., 1995; Sliekeret al., 1996; Reulet al., 1997; PPAR.
Papaspyrou-Raet al., 1997; Bradley and Cheatham,
1999; Caldefie-Chezett al., 2001; Leeet al., 2007; CONCLUSION
Jahnget al., 2008). Consistent with these reports,
dexamethasone administration in our study,
significantly increased serum leptin levels as vasl

Conclusively, serum leptin tended to decrease
while ob gene over-expression in adipose tissue
b . dt trol. Besid completely reversed due to niacin administration in
0D gene expression as compared o Control. besld€qe, amethasone treated rats. This study may pave the
body We_lghts of rats remained statistically the sam road for further investigations on plausible pwsiti
among different groups. _ _effects of niacin on leptin disturbances and its

Niacin is a drug which can affect adipocytes’ consequences in patients under glucocorticoid fyera
metabolic pathways especially by inhibiting lipat/s
and mobilization of free fatty acids (Kamanna and ACKNOWLEDGEMENT
Kashyap, 2008; Balasubramanyaet al., 2006).

Recently, Yanget al., reported that administration of Funding for this study was provided by School of
200 mg kg day' niacin for six weeks could Veterinary Medicine, Shiraz University, Shiraz,rra
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