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WE  HI FHERERT MR leptin MBI B 40 MBI RS 05 # 2HRIE A B 2K 50 glucose-
stimulated insulin secretion GSIS INHEMZMN  J5¥:  FE& 5.5 mmol/L 48 2 B 3% 55 5k v 5% 35 451X 19 K B iR 88 40 it &%
INS-1E A BUBAC A B MBS 2/ R leptin 0.5 nmol/L 8 TNF-o 2 ng/ml K%k leptin 10 nmol/L 5 TNF-a
20 ng/ml Bl R IRA AL PR 48 h J5 FEREREAGHE 3.3 mmol/L EREHE 16.7 mmol/L 43 il 1 h Jif 6 i A6 N A 4
BERIB Y GSIS TIRE HI RT-PCR J5 kAl e & KI5 proinsulin mRNA 3K /KF- [a] i 46 i 238 68 7 L F G000 J 4 I 5 3R
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Antagonistic effect of TNF-« on leptin-mediated inhibition of insulin synthesis and

secretion in INS-1E cells and rat pancreatic islets
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Abstract Objective To study the influence of leptin on pancreatic B cell insulin synthesis and glu-
cose-stimulated insulin secretion GSIS in inflammation. Methods INS-1E rat insulinoma cells and freshly
isolated rat pancreatic islets cultured in glucose 5.5 mmol/L -containing media were treated with leptin

0.5 nmol/L or 10 nmol/L.  TNF-a 2 ng/ml or 20 ng/ml  or their combination leptin 10 nmol/L and
TNF-a 20 ng/ml  for 48 h. Then the cells and islets were balanced with low-concentration glucose
3.3 mmol/L for 1 h to test the base level of insulin secretion and subsequently stimulated with high-concen-
tration glucose 16.7 mmol/L for 1 h to test GSIS by radioimmunoassay. The expression of proinsulin mRNA
was determined by RT-PCR. Intracellular insulin contents were detected after ultrasonic cell disruption.
Results  High-concentration leptin 10 nmol/L.  or TNF-a 20 ng/ml significantly suppressed GSIS P <
0.05 and reduced the intracellular proinsulin mRNA level and insulin content P <0.01 in INS-1E cells and
pancreatic B cells. However low-concentration leptin 0.5 nmol/L  or TNF-a 2 ng/ml did not show such
activities. Additionally when the cultured INS-1E cells or islets were treated with high-concentration leptin
10 nmol/L. plus TNF-a 20 ng/ml the intracellular proinsulin mRNA level and insulin content were not
further decreased but significantly increased as compared with the results after high-concentration leptin
10 nmol/L  treatment P <0.05 indicating that TNF-a may antagonize the inhibition effect of leptin on in-
sulin synthesis and secretion. Conclusion TNF-« can interfere with leptin-mediated inhibition of insulin syn-

thesis and secretion in pancreatic 3 cells and TNF-a level increase may contribute to the genesis of hyperinsu-
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linemia and glucose metabolism disorder in people with obesity.
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JEJiE i 0 5 AR 2 BUBEIR G type 2 diabe-
tes mellitus T2DM ) —NE B GERFE  WFxRH
JIE Jhe RE 3 A R A7 A e T 5 3R I A e % R U
&' HAT IERES T2DM % A (0 1 41 202 BEAL
WiARSE M AT ST UESE g T A4 ) 2 Fip
JRZETRZ A M A 5 B 5 R HRbT T2DM Je Hogfk
JEAHZHEBR ® Hop leptin IR IR A8 N F-a

TNF-o S 0 I o 12 o 3 T v 1 2 ol 240 i )
T HEER leptin F AN LU AR5 W
HAE M AR B SR BT L S IEAHSC  leptin 5 leptin
ZARFE R B FE ob/ob db/db iy /)y BLE AT B AU Y
T2DM HF#iE  leptin 3= B3 o 9 55 rh X EE B A7 A 455
TRBTE P45 RE S T (H leptin X418 ZH 211 B HEAE
FHXE MR A2 A 4R R RE 43 EE © FEME RN ob/
ob /INER AN G T leptin J5 7 1 A 5 LA T o
MBS BT U 2 {5 R A 0 2 AR AR i R R B 2R R M
WK *7° R leptin ELA B 1290 i 19 5 2540 WA 1Y
VERT  NEJHEE 5 i e JBRE 5 3% ILRE B 5% 2 ARPTIR
A PR leptin $10 ] g £ 2 53 4 Dy Ge 76 E ik 5 v ke 2k
RN

JIEJie ) i 2 LA ) — 2 v REIR S KR
SEZN IR IR 5 4180 7= A TNF-o PR 40 il 4 1k 2
H-1 MCP-1 4 2=-1 IL-1 SFARZ UM 1
LA - SAERE B RAPT T2DM S8 & A4 %
VIR ¢ HE N T2 A T4 leptin #0HBES R 4
W EE NTTZERE 5 | RS A v JBR 5 2% IMAE A 7 A
RIEER MATERE St FRATAESS F= 00 5 R 98 4 i
Z INS-1E FIR FRUREAC IR S W T TNF-o il leptin
B BRI A VR G B B 4 B AT IR & R proinsu-
lin BEPRAYERIA I8 5 2845 1l 55 40 6 W R Tk 5 3%
43 glucose-stimulated insulin secretion GSIS IJHEAY

AU
1 #MB5AH=E

1.1 23K 5)

MR A RPMI1640 15385 HyClone /N41L% FBS Hy-
Clone B R WUH e A Hrikil & by B ARHFR
r EEEERMEIXF A Bio-Rad  Trizol Reagent Invitro-
gen ReverTra Ace-a- TOYOBO AV B 40 g 43 25 ¥k LTS1077

TBD J&JRE§V Sigma XUEilE dithizone DTZ Sigma Y IE
¥ AO Sigma MULPARE PI Sigma
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1.2 INS-1E 2o 6d 3% 7%

RPN B 4NN AR INS-1E thAS S /A7 /8 RPMI1640 Ky
I A 5.5 mmol/L #Z B i A 10 mmol/L HEPES
1 mmol/L NEHER4H 50 mmol/L B-FiFLEE 100 U/ml HEHR
HERER 37 C 5% CO % 12 R 21 3EH A5
1.3 R &R 5 & ik ik

FEAMMLAE K BRI E R SRR A 5k 1 x 10°/ml
ALL 0.5 x 10°/FLEERN 2 24 FLANAEEE FM P 5.5 mmol/L 4
APFEIEE SRR R IR IR H TEE 2% Fid/NE L B IR
B A leptin 0.5 10 nmol/L 3 TNF-a 2 20 ng/ml 43K
XHHBH leptin B 20 TNF-o Bt 3420 TNF-o + leptin
A AREERETE 48 h 5 KD 2400 e IR &Y
Krebs-ringer 2% 1 & NaCl 129 mmol/ L KCl 4. 7 mmol/L
KH, PO, 1.2 mmol/L CaCl, 2. 5 mmol/L MgSO, 1.2 mmol/L
NaHCO, 5.0 mmol/L. HEPES 10 mmol/L. BSA 0.1% JFii kA
s P pH 2= 7.4 BEH 30 min FEEW REMAE
3.3 mmol/L &) Krebs-ringer Z2 % 0.5 ml $5F 1 h it -
ARSI 16. 7 mmol/L %5 % B 1Y) Krebs-ringer % M RI% &
Lh 43504 2 R B3I G & - 20 CIAE kil 47
JBE BB E 454 mIU/L o8 B— KRR 3 1K
L4 fafe A S % 4T e E

INS-1E 4350 L 259 b BE 48 h JBEREGTH L) PBS % 2
YK Krebs-ringer 2% Wik 200 wl T2 0 vk i HE 75 B 6 41 j

150 W TAE9 s/[A]#K9 s 3 min 12 000 r/min 4 °C .0
10 min WedE B8 -20 CLAF i db Ay e 5 3R & 5l e
)iy R ] Bio-Rad 21 4 i 2L b S 2R M B & 2H 40BN
B i 2R 3%t mIU/ g KR
1.5 *¥2-& RT-PCR

Trizol i 7 #2 HX INS-1E #fi ffd £ RNA A i 5% 5% ik 71 &
ReverTra Ace-a-& i cDNA 28 1 5 W6 R A lsE W RT-
PCR 95 °C ZE1E 5 min 95 C 30 s 52 °C 30 s 72 °C 30 s f{Ff
35 % 72 CHEAH 10 min - PCR =Y H] 1. 2% A BRI AHEENS F ik
YoE RS R G AR AR BB R R H R SR
5 B-actin YEZEE R FLAE LAXTIRZH proinsulin/B-actin 2577 A JK
FELAE N 1 SEEGAH/ %) BREH L {E I LAFRIAR proinsulin JE K 3235
KPR AR B 519 A ] Primer Premier 3.0 A47#3T
FIYIF5)A  proinsulin =K BE 2 231 bp  E{iF514) 5'-CCT-
GCCCAGGCTTTTGTCA-3" FiiF51¥ 5'-GGTGCAGCACTGATC-
CACAATG-3" B-actin F=# & FE y 250 bp L U514 5'-GT-
GGGCCGCCCTAGGCACCA-3" T34 5'-CGGTTGGCCTTAG-
GGTTCAGAGGG-3" FFAS|W i HiFSeiR ARl G M
1.6 XKARKRME S B AL BBk

fERRE 8 ~ 10 S mAFHEM: SD KEL 10 H M5 250 ~300 g
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1 2 3 1 2

a P<0.01 Ha@arts b P<0.05 5 10 nmol/L leptin 33 il gk 28 rb 4
B TNF-o 323t 1 378848 2 2 ng/ml TNF-a 3 20 ng/ml TNF-o

leptin

= 3.3 mmol/LL %ﬁlﬁﬁ )
mm 16.7 mmol/L #70H

=33.3 mmol/L ﬁ%*ﬁ
= 16.7 mmgl/L. T4
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N\'E 40

faicy 20
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3 = 2 3 4

A leptin E k)it 1 3r828 2 0.5 nmmol/L leptin 3 10 nmmol/L
C leptin #w TNF-o 42 & BEA 1% 1 sHp84L 2 10 nmol/L

leptin 3% A%t 28 3 20 ng/ml TNF-o #4450 48 4 leptin + TNF-o RG240
El 1 leptin 1 TNF-« B8 B Bt & 1 B %3 INS-1E 405 GSIS ThaE 2200

M =R ERE TRy 0 28 16 ~18 h JE I
10% /KA RABERRIE /BB S BEHETEA0S /LI
R MR S A e 37 CAE R KA ## L4 46 30 min B
A 4 C D-Hanks {2 1R AL #R5E0K 1500 r/min B0 2 min
bW X FRAEER iE 100 AR 1500 v/min &0 2 min
L LI ARG I SE R R I 40 L 23 BRI 2 G R B L)
1 500 r/min Z.0> 10 min WEEFIHZE S D-Hanks WPk 2 Ik
DTZ F1 AO/PT %78 IR 1 2 BE FAA TR 3 WA R i80S LA 10
AR/ AL 48 FLAN M 1E IR A LA BE RPMI1640 1 55 Jik

5.5 mmol/L FZJMHAY +10% 4= 1y T 37 C 5% CO,553%
FasER SR K 2GR P S AN & INS-1E AH [
1.7 %itsFa®

sl x +s Fn K GraphPad Prism 5. 0 1 & 43 1 5

PF 2RI 22 AT A

2 #R
2.1 leptin Fo TNF-o 35k B B A48 F 23 GSIS 2 48 49
A

B ETERE IR INS-1E 4l Jifg Hh WL%% leptin AT TNF-o B AL
BEAVERI T GSIS TR AU E4 M 0.5 nmol/L leptin 3| % 41 A1
2 ng/ml TNF-o JIlJA109 GSIS 4 b Ui GE 5 %) ML AR L& B 52
227 P>0.05 {H 10 nmol/L leptin Hl| 4H #11 20 ng/ml
TNF-o Jil 34 0 2 2 %K GSIS Djfig P <0.05 Bl 1A B 4
F 10 nmol/L leptin F1 20 ng/ml TNF-o It 4 il 1% INS-1E 41 1
i GSIS 4M i fiE 5 leptin 1 TNF-u B 384 20 AF b 20 B8 A5 F
— L RAL B 1C

N T HEBR RSN 35 B A5 R 40 M B AR K3 R A v vl g
FE AR AT 2P B alifh T R R AR
5 DTZ Yoo %508 W 5% 41 B i 90%  AO/PT 55 56 XU % 58 1 5
FGRIE 95% RIS FITEUS LA 10 BRS /LN A 48 FL41
WUREFEAIEAT GSIS A3l SEU% 4320 K 25 ) Ab 34 5 40 il 3=
INS-1E AHIA] 258 Wn LB & leptin 10 nmol/L &,
TNF-oc 20 ng/ml A 38 5 5 A 2 A L 34 T S 2410 441 2 2 b
FIE A 5 IR TIRE P <0.05  [AFESHEFRAY INS-1E 41
MM % B Al st GSIS T RE I A dF — A A% 2%
TNF-o 5 leptin 76 # 27HHA A0 6 5 2 0 W T ik L A7 AR R Y
Mg 2
2.2 TNF-a 5 leptin A& GSIS zh 48 b 48 & 3 4 64 k)

PE— WL T TNF-o Fl leptin % GSIS Thfig B 45401 2

2 A A 6T 8 0 2 i PR A B RS R R A B TR R INS-
1E gif i #2004 RNA SR A RT-PCR 75 M 4K T leptin #i
TNF-o Hod sl B4 40 21 48 h it [ &% 28 mRNA /K F B9 521

G5 WK leptin A1 TNF-o U002 ¥ proinsulin J B (1 75 5%
AP IR BE TR P <0.01  TNF-a + leptin B4 51l 34
2 R 2R mRNA JKFAR leptin BAMRINGAL B 3575 P <
0.05 FI3A B 478 TNF-o EATHEHL leptin #1492 5 2 R A&
2K B VE {048 TNF-o B0k 0 38 2 W G2 2 5

P >0.05

100 =1 3.3 mmol/L %54

N B 16.7 mmol/L 77

60

zOHII ﬂj ihi |

a P<0.05 Hafp@zarhss 1 5848 2 10 nmol/L leptin 3 7 h)
4 3 20 ng/ml TNF-o BopRoR) a4 leptin + TNF-o B5-A ) ik 40
2 leptin 1 TNF-o 2B SERANARERES

GSIS ThaEr e

i 55 22 43I 7K - (mlU/L)
(=]

[=]

1 2 3 4

I)Y.Oinsu“n i _(;231 })F)
B_aCtln ) HZSO l)r)

rE |, .
Z5 L ) i) H a ab
£ 09 2o wo W D

£& 06 ﬂ" #S 6

== 03¢ a EE 4

g5 0. -

EEI I ® & ©
2 1 2 3 4 1 2 3 4

1 3828 2 10 nmol/L leptin &4k 4% 20 3 20 ng/ml TNF-o 3 %k

Rk 4 leptin + TNF-oo BEA R gt 20

A RT-PCR #:) leptin - TNF-o 32 3 & B¢ A ) 3% 3+ proinsulin mRNA

Kk KF6g¥ e B RT-PCR £ 447 C leptin TNF-o ¥ 3k % Bk

SRt mE A S FE AW P a P<0.01 HatEaki

b P<0.05 5 10 nmol/L leptin 3 fk #| 8 28 rb 25

3 leptin #1 TNF-o 3% INS-1E #HHfE 2 5 /F mRNA #RfEA
b0k |
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HE— A SR R G v A 0 i P J 2 38 5 i 45 SR /R leptin
I TNF-o AL A0 BRI N R S R i B 3 R P <
0.01  leptin + TNF-or BXAHIHA 1 05 35 1) & i 4K leptin BRL
MRl R E TR P<0.05  [F3C {A# TNF-o Bl 50 2H
WA GIHE2ES P>0.05  #E— L AEE A KCEUES: TNF-a
HATHEHL leptin 10 I 55 2% 26 (1 Fk 7R H

3 iFig

leptin J2& ph JIg J0i5 4 BfL 20 0 (B 3 IR SR A JER 1)
B AN AL EY leptin BZ4K 4T leptin SZ A REMS
I S ATP SRR P E I T B R R R S R R IR
FRMBIRS BAA RS ° 7 IR R A lep-
tin 2RI P AR /N BRAE R B MR T JHL A 2 R B 1
[ B 2R A REAZ Pt TR B AR AR BB T BRI S8k
BT Az 00 1 B 2 A B i — AR S T R
leptin {5538 42 XF T 4E R LA A Qg A 28 0 B 2
AIREAERE IR B KRB INS-1E Kok BRI S b g
F| TNF-a 20 ng/ml Fll leptin 10 nmol/L B 5] 3
SRR L YT 2 PR ] 5 3R mRNA (1) 5% 5)
KR R R AR IR E RS B 41 iRy GSIS
Jifig P<0.05 X—Z55Y Kieffer % 7 7E4 R B 40
Mz HIT-T15S s B|msig —8 AutRidt—2
KI YEUEE leptin 5 TNF-o BESVEHIBT S £ 5
mRNA 7KV K i 5 22 26 11 % f 8 leptin BB
R CREAL A W& F = $27R leptin XTI 2R
Jir 5 DAL ) 2 i S e % 2R L iy 30 A F 52 31 TNF-ac
HFEPT R TNF-o BBAS ELEERE DU B 4L lep-
tin S R A AW TiaE X —/E AR R
JEA AR 9 RE 7K T ) T 5 A v M 2 3% I e 7 28 1
EhLh Al ge A HE R X

FENEIE S 20 T2DM JE it #2 rh 38 5 A o 8 i
— [R5 R AP T— 15 5 28 MUAE 2 VR % s PR AR Ak
I SRMAENG YT S A oE A B SR 25 T ek by
FEDR A v B 0 2R IfLAE 3h ] DA S S ik
PRI 5 S 2R IURE v] DA A FE IR B P2
I SERS FEIII LA 2" Gray % ¥ BFE R
TEMEE) B 20 leptin 155 BRFA AYEE FE /L lepr™ ™
RIPcre tg+ - FOBUNCRC 3 L 5 R4k bt (HIF
ANREN T S RINIE 2 25 T B AR IR 5 K1Y
TR MR R 2R BURME ol e B R AT
FE R R 2R AE R AR AE B S Z AL i M R
FECIR: R Sy a2 JR 82 3R 430 i 5 | R 1 A i R

AW KB S leptin £ 5 ¥k B2 TNF-ou Fif
leptin X g 5% 22 Jir 35 DR ) 2 3% R M 5 2R %9 6 i g 000 i
YEH s FRATREE— 20 A5 57 = leptin
ZARFER A SRS W R IR ARV TNF-o 35471

leptin fE B> THLE AR AL B9 B A X 4 71
FIEL S S50 o JR 5 3R IMLAE B 15 BRI S T2DM ) %
A AL 4R BT B B A
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