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Effect of leptin on expressions of leptin
receptors mRNA in HepG2 cdlls
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Abgract:  Objective Leptin resstance is thought to be a main mechanism of human obesty. Although some
studies suggested that leptin resstance could be relevant to the levd of Ietin receptor and its downstream sgnaing
pathway , there has been little research on leptin receptor regulation. This pgoer studied the efect of Ietin on its
receptors. Methods The human hepatocdlur carcinoma cdl line He G, was incubated in seruniXree medium containing
0,10°°,10°%,10° 7, 10" ® M of human leptin repectively for 24 hrs. Then semi2quantitative RT2PCR was used to
measure the changesof long (OB2Rb) and short (OB2Ra: OB2R219.1, OB2R219. 3) Ieptin receptors mRNA expressons
in Hp Q& cdls. Results Both OB2Ra and OB2Rb mRNA were expressed in Hep G2 cdls, which provided a ussful modd
for studies of leptin receptors regulation. Leptin (10”7 - 10 % M) induced a dgnificant decrease in the OB2Rb mRNA
expresson, with the maximum effect at 10° &M (0.43 £ 0.14 vs 1.01 + 0.22) , when compared with the control
(incubation in the absence of leptin) . Smilarly , the expressonsof OB2R219. 1 and OB2R219. 3, two isoformsof OB2Ra,
were a9 markedly reduced in cdls treated with 10" - 10" ¢ M leptin, with the maximum inhibition for OB2R219. 1 at
10" M (44 %of the control) and for OB2R219.3 at 10" ° M (49 % of the control) . Conclusions Leptin caninhibit the
expressons of both OB2Ra and OB2Rb mRNA in Hep & cdls, which may be asociated with leptin redstance in vivo.
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Childhood obesty is becoming increasngly ap2
parent with the changes of children’ s life2styles,
which isa risk factor for adult diseases such as type 2
diabetes and cardiovascular diseases. Leptin, coded
by OB gene, is an adipocyte2derived hormone that
plays a key role in the regulation of food intake, ener2
gy expenditure, and the body energy balance in ro2
dents and humang* 2!
leptin receptor (OB2R) , two maor issformsof which
are long form (OB2Rb) and short form (OB2Ra) .
Previous research has showed that the levelsof leptin
were high in obese children'®! and that the deficiency

Leptin works through the

of leptin caused by gene mutation was not asciated
with obedty , which suggests that Ieptin red stance or
insendgtivity may be aleading cause of human obesty.
L eptin receptors down2regulation induced by leptin it2
slf may be a cause of leptin resstance!**®!.
hepatocellular carcinoma cdl line (Hep &) , derived
from liver where both the OB2Ra and OB2Rb are ex2
pressed, was used in this research to investigate the
effectsof human leptin on OB2Rb and OB2Ra mRNA
expressons for an understanding of the mechanism
for leptin red stance.

Human

Mater ial s and methods

Cell culturesand treatments

The human hepatocellular carcinoma cell line
Hep @ (American Type Culture Collection, USA)
was cultured (5% CO, at 37 ) in a 62wel plate,
0.5 x 10° cells per well, using DMEM containing
10% FBS, 2 mM glutamine, 100 U/ ml penicillin,
100 p g/ ml streptomycin and 0.254 g/ ml ampho2
tericin B. The culture medium was changed every
other day. On the 6th day of culture, Hep & cdls
were incubated in serunree medium containing O,
10°°,10°%, 10" " or 10°° M recombinant human
leptin (Diaclone Research, France) for 24 hours to
andyze the éfectsof leptin on the expressonsof OB2
Ra and OB2Rb.
Detection of leptin receptors mRNA expressions by
RT2PCR

Total RNA was extracted from the treated cells
usng ISOGEN (Nippon Gene, Jgpan) according to
the manufacturer’ s procedure. OD levels of RNA

A260/ A280 were measured and RNA concentrations
were calculated. RNA (10M g) was treated with 2 U
of deoxyribonuclease (Nippon Gene, Jgpan) for 15
, then stored at - 70

Oned g RNA was used to synthesze cDNA with
an Advantage RTZor2PCR kit ( Clontech Inc. ,
USA). PCR was performed usng primers designed on
the bass of egablished GenBank sequences for leptin re2
ceptors in a PTC100 Programmable Thermd Controller
(MJ Research Inc. , USA). The human dycerd dehyde?
3phogphate dehydrogenase (GAPDH) was used asan in2
ternd control. To amplify leptin receptor mRNA , ini2
tia denaturation at 95 for 15 minutes wasfollowed
by 30 cycles of denaturation at 94 for 1 min, an2
nealing at a primer2gecific temperature for 1 minute
(Table 1) and extendon at 72
reactions were terminated by afina extendon at 72

minutes at 37

for 2 minutes. The

for 5 minutes. The PCR products were identified by
squencing in an ABI 373A Gene Scan (Applied
Biosystems, USA). Ten microliter diquots of PCR
products were electrophoresed in 2 % agarose gdl s and
stained with ethidium bromide. Video images of the
ethidium bromide2stained gels were quantified by
denstometry usng the NIH Image] 1.61 software.
A linear relationship between PCR products and am2
plification cycles (from 20 to 45) wasobserved.

Satigtical analysis
+

Data were expressed as x = s. Satistical anay2
ds was performed by onefactor ANOVA and
Fisher’ s LSD udng the StatView 5. 0 J program
(Abacus Concepts, Inc. USA). A leve of P <0.05

was conddered statisticaly sgnificant.
Results

Expressions of OB2Rs isoforms in Hep G2 cells
The expressons of human OB2R219. 1, OB2
R219. 3 and OB2Rb mRNA were demonstrated in
Hep G2 cells (Figure 1) .
Effects of leptin on OB2Rs mRNA expressions
Leptin (10 -
decreae in the OBZ2Rb mRNA expresson, with a
maximum effect at 10" ° M , when compared with the
oontrol (incubation in the absence of leptin) . Smilar2

10" ° M) induced a sgnificant

ly, the expressons of two ioforms of OB2Ra, were
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alo markedly reduced in cells treated with 102 -
10" ® M leptin, with the maximum inhibition for OB2

R219.1 at 10"’ M and for OB2R219. 3 at 10" ° M
(Table 2) .

Table 1 Primer sequences, product length and primer29pecific conditionsfor RT2PCR

Gene Primer sequence Product Oydes Anneding
(5 -3) length (bp) temperature ()
OB2Rb forward CAGAAGCCA GAAACGTTT GAG 344 30 64
reverse AGC CCT TGT TCT TCA CCA GT
OB2Ra
OB2R219. 1 forward ATA GTT CCGAAC CCC AAGAAT 221 30 64
reverse CAA TAGTGGAGG GAG GGT CA
OB2R219.3 forward ATT CAA TTGGTGCTTCTGTT 573 30 62

reverse

CAT TGGGTT CATCTGTAGTG

Figure1 RT2PCR expressonsof OB2Ra and
OB2Rb mRNA in He & cdls
Note: A: OB2Rb. B: OB2R219.1. C: OB2R219.3. D: GAPDH.
E: Negative controls. M : Molecular markers (1002bp ladder)

Lepon (M)

Figure 2 RT2PCR expressonsof OB2Ra and OB2Rb mRNA
in Hep &2 cels treated with leptin

Table 2 Dos®2dependent effect of leptin on OB2R mMRNA levelsin Hep & cdls (n=49

Leptin 0 10" °M 10" M 10°'M 10" °M
OB2Rb 1.01£0.21 0.77£0.25 0.75+0.14 0.57+0.06° 0.43£0.14°
OB2R219. 1 0.78+0.16 0.59+0.03 0.53%0.05° 0.35+0.06° 0.42£0.08"
OB2R219.3 1.02+0.11 0.94+0.18 0.72+0.12° 0.63+0.05" 0.51+0.31

Note: Compared with the control (incubation in the absence of leptin) ,a P <0.05; b P <0.01

Discussion

The OBZR is a 9ngle membrane2spanning recep2
tor of the class | cytokine receptor family , condsting
of extracdlular , transmembrane and intracellular do2
mains. The cloning of the leptin receptor gene has re2
vealed that at least 5 different ioforms of the leptin
receptor exist. OB2Ra and OB2Rb are 2 mgor in2
formsof the OB2R. The extracelular and transmem?
brae domains are identical between OB2Ra and OB2
Rb, while the only difference is the length of the cy2
toplasmic domain between them. The long ioforms

have 302 amino acids cytoplamic red dues and only 322
40 in the short ioforms. OBZ2Ra, the mgor OB2R
short iform, is expressed in many organs and is
thought to play little rolein sgnaling transduction but
participatesin leptin trangort across the blood?brain
barrier (BBB) and in leptin degradation. OB2Rb, re?
ferred to asthe longisoform of the OB2R, isprimarily
expresxed in nuclei of the hypothaamus, a regulatory
center for gppetite control , and is conddered to be a
sgnaingZcompetent receptor ioform. OBZ2Rb has
JAK and STAT proteins and works by activating the
JAK/STAT pathway!®”). Recent reports have re2
veded that the expressons of OB2Rb mRNA can be
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detected in various periphera organs, which suggests
that leptin has many periphera actions, including
suppresson of insulin secretion, simulation of cy2
tokine production and macrophage phagocytoss, and
ocontrol of the development of reproductive sys2
temst®®!. This research demonstrated that 2 short
ioforms of human leptin receptor, OB2R219. 1 and
OB2R219. 3, were expresed in Hep & cdls, which
suggests that the Hep G2 cdl lineis a useful modd for
leptin receptors research! ™!

The increased leptin level observed in obese chil2
dren supports the hypothess that leptin redstance or
ingengtivity to leptin may be a common mechanism of
human obesity!*!. One explanation for leptin res<2
tance isthat the trangort system that allowsleptin to
enter the brain is saturable. Studies on rodents have
shown that the inhibition of food regponse to intrac2
erebroventricular injection of leptin was attenuated in
rats with dietAnduced obesty!*?) | which suggested
that the regponsveness to leptin may vary according
to metabolic conditions and leptin resstance could be
relevant to leptin receptors or their downstream sg2
naling pathways. Recent studies have shown that lep2
tin induced a marked inhibition of OB2Rb expresson
in neuroblastoma celld®®!, suggesting that leptin
could downZregulate cerebra leptin receptors. The
present study found that leptin (10™® and 10’ M)
produced a dgnificant inhibition on both OB2Ra and
OB2Rb mRNA in Hep & cédls, which is partly con2
sstent with the reported study on chicken2derived
leghorn mail hepatoma celld™*! | implying that down2
regulation of leptin receptors induced by leptin may
a2 occur in peripherd organs. Beddes ligandAn2
duced receptor down2regulation, there may be other
mechani sms underlying lepti nZ nduced receptor down2
regulation , which need further study.
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