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The Dose and Time Effects of Leptin on Glucose
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Abstract  Objective: To observe the dose and time effects of leptin on glucose oxidation in cultured rat hepatic
cells- Methods . Hepatic cells were incubated with leptin of different doses and different time courses with a same dose -
D-[ v-'c Iglucose oxidation were determined by liquid scintillation counting- Results . Leptin treatment of 10 tg L 'for 1h
had no significant effects on glucose oxidation in hepatic cells- However: at the dose of 50 !y ALl leptin significantly inhibited glucose
oxidation s control oxidation ( P <~0.05). At the doses range from 50 My L " to 200 g L7 the inhibitory effect of leptin was dose
dependent - This effects were reversed or glucose oxidation was slightly higher than the control group when hepatic cells were exposed to leptin
(100 1g 'Lil) for 3h,12 h 24 h and 48 h- And comparing to the 1 h group the glucose oxidation were significantly elevated ( P <20.01).
Conclusion: Low dose of leptin has no significant effect on glucose oxidation in hepatic cells- A relatively high dose of
leptin has an acute: dose dependent inhibitory effect on the glucose oxidation in hepatic cells- This effect is reversed by
prolonging the exposure time -
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Table 1 Fffects of Leptin of different concentrations on

glucose oxidation in cultured hepatic cells

Group Glucose oxidized per hour per 10° cells
(0/rgeL ) ( 7 /omol)
Control 3.6941.08
Leptin 10 3.084-1.88
Leptin 50 1.78=0.59Y
Leptin 100 1.6440.549
Leptin 200 1.60=0.18%

vs control group 1) p<<0.05, 2) p<<0.01
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Table 2 Time dependent effects of Leptin 100 gL
( n/nmol)

1

on glucose oxidation in cultured hepatic cells

Group ¢/ h Glucose Oxidized per Hour per 10° cells
ob 3.69+1.08
1 1.64+0.54%
3 3.12+1.95
12 3.5040.84
24 4.0840.45
48 4.0440.33

1) Control group: 2) each group vs 1 h group P <<0.01
SE

Leptin NVTAE R BRI NS IR ( OB ) R4



266

L B R4 (Acad J SUMS) - 1999, 20(4)

Yy, e S RANIAN I, R S B A
gL AR (A A I SRR R
A DA 2 B 28 2 G (IR IR 441 B I 4
i PR, TR T R AR A TRE., 7E OB 5%
A5 ob/ob /NG 1k P Z R JEYE Leptin, 830 4%
FERE I 2 £ [l B 0 36 B 2 e % 22 NS 725 LW
U5 F INEYE Leptin J5 . A {EIR W, &5 00 5 &
[ 5 2 MRS A IEPT, 3 H R, Leptin 1)
BEVERZ IR W 32 BN A A T o i o 41 JA 4R 40 4 T
T JBRRR BRI BN A AT X e B
275 Leptin 1] B B 32 5k 14515 I T 55 Z 09 70 1
PE LAY, S 50U RS A VR, (BIEE
BRI ERTS R T,

T RS20 AR BB BR 30 T 6 AT Ak 2 1Y
AR A AR I B A 48 A ) » S o i
HE S R AR 76 MR S J2 A 2 BRI 2
Fasg rPRE SRR . 17 2 U0 $00E A S M A
BRI R & 4 X LR RY R . 2 R IUAE ATAE Y
SR AFAE Leptin B TNRESZIR , FF1E 1 3% 1 FF20 X0
2251, Leptin X259 2 G115 S 15 SRR
S S BRI Leptin T RE S 5%
FF A AR

A S LA T2 MO AT A BRI SRR A 125
FRAHAS [R50 B A RV F 109 Leptin % T4 1% 34
ATBEAEAERISEN . LIRSS R LA T IE % AL
PR A A0 8 Leptin(10 Mg oL ) XT AT 40 MO8 4
WS T S5, (52 50 & B FHZE 50 vy L ')
st DUl B A A R AL FEAE 50~200 1y
L0 B P I ] 4 o R R R R
200 Py oL B ERAG, R I E 0 Ry 100 g .
L' Leptin ZKSE/E A, ECAM I 4E I OF R4S 87 7E
RAEVER 3 h JE i A A L B3 Bt K B
R XTI Leptin X AT 400 24 424k
Y I B BT BV FE I A L A
Fol B A I A TS 25 . Rossetti Z57E K B
AT 5T Teptin WLEEH AT ROV, % 1 Leptin 7]
B I A SRR A R 2 0k LA
B IR T, WS CESE Leptin fy 3 B A= B8

b TE e b iis i RN A A IS T E =2 WE{
TE 2 PENE A, Leptin LURHERR B0 B 2L 3, L
IR f ATIP A= T 5 435 400 o1 4 2 M T ) 5 e
TR VAT MR 0 7 257 AL 0 2 24 I 3B s
ST AR I » 33 00 8 40 PR O 71 00 4 S A R
52 WANINETE LA T AT R . O S i SiE g 10 e 7853
ST Leptin 7 22 P 35 42 400 81 40 76 R IO 1) X
Wi J8 AL SE B » SIS L P A4
(g —FIEVETT 9 : @Leptin X FFF 40 A0 781 45 4 S AL 3o
TR A S SV R (6] DA % 285 A i) A —
B, X R H Rt — B, 4R E
Leptin AJ A ofHE T B HEAE T AT 40 K #0
BRI

At BB, AR IR E Leptin X T4 i 7] 2 0 4R
AETC BN, vk B I L A iRV L X T RE
SR AR IR/ F 5 3 ST A 3ot
T2 K S e B VR R P4 M 2 B S AL T RE 4
FETERARE (930 B P R R

2 F X &

1 Assimacopoulos-Jeannet F. Thumelin S, Roche E. et al -
Fatty acid rapidly induce the carnitine palmitoyltransferase 1
gene in the pancreatic Betacell line INS-1. J Biol Chem.
1997,272(3) ,1659

2 Weigle D S. Bukowski T R Foster D C: et al - Recombinant
ob protein reduces feeding and body weight in the ob/ob
mouse - J Clin Invest 1995, 96(10) ,2065

3 Emilsson V. Liu Y, Cawthorne M A, et al - Expression of the
functional leptin receptor mRNA in pancreatic islets and direct
inhibitory action of leptin on insulin secretion- Diabetes;
1997,46(1),313

4 Cohen B, Novick D, Rubinstein M. Modulation of insulin
activities by leptin- Science, 1996, 274(11.15),1185

5 Rossetti L, Massillon D, Barzilai N. et al - Short term effects

of leptin on hepatic gluconeogenesis and in vwo insulin action -

J Biol Chem, 1997,272(44) 27758

(1999 - 05 - 3Lk 1999 - 09 - 13 f&£[])



