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Overexpression of inflammatory cytokines in pancreatic beta cells induced by glucolipotoxicity "
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Abstract : Objective
ronment on the function of islet §-cell and expression of Toll receptor 3 (TLR3), tumor necrosis factor-a
(TNF-o) sinterleukin- 18 (IL-1B) ,interleukin 6 (IL-6) ,C-reactive protein (CRP) ,complement C3 and comple-
ment C4. Methods The cultured islet § cell line (NIT-1) was stimulated by high glucose and high fat,and the
cell proliferation was detected by CCK-8 method, TLR3 mRNA expression was detected by real time fluores-

This study was designed to investigate the effects of high glucose and high fat envi-

cence quantitative polymerase chain reaction (RT-PCR) and the levels of TNF-q,IL-18,1L-6, CRP, comple-
ment C3 and complement C4 in cell culture supernatant were detected by enzyme-linked immunosorbent assay
(ELISA). Results
tion, however,the expression of TLR3 mRNA, TNF-q,IL-13,1L-6, CRP, complement C3 and complement C4

were increase significantly., The extent of islet 8 cell damage and over-expression of inflammatory cytokines

The proliferation of islet beta cells was inhibited after high glucose and high fat stimula-

were significantly higher in high glucose and lipid (GZ) group than those in high glucose (G) group or high
fat (Z) group(P<C0. 05). Conclusion

ry factors and immune factors through the activation of TILR3 signaling pathway,inhibit the proliferation of is-

High glucose and high lipid may produce a large number of inflammato-

let beta cells and lead to islet beta cell dysfunction,and the synergistic effect of sugar and fat is significantly
greater than that of individual glucose and lipid toxicity.
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(TLR4) 3Z KRBT B 2 BUH IR & A 19 5 2 41800 - 0
55 15 i RSB PR B I R R ER S, R
FBE T IRIRA 2V M N 1Y) Toll Z & 3(TLR3), Al
2 SN AR 0 R T R R P IR Y . R
it Toll/TL-1 3Z k4% 3k & A 43 F (CTRIF) i& 42 3006 15
BT S P «B(NF-«B) . T 3t Z 8 45 H -3
(IRF-3) %, 5154 Jay 3 40 M F T Fn e i R ED . A wF
5B ER VT W IR X 5 3 AN M 1 4% B BIL ] . O
% TLR3, I 9 3R %€ I F-a ( TNF-o) , IL-18, IL-6,
CRP #MA C3 FAMA C4 1335 BURE T .

1 #E5H%E

1.1 MRS

L1 g NERPES B 40k (NIT-D g F
AR A RAFE .

1.2 K5F g il B Gibeo A H] ,CCK-8
o A B B TR A TR PR A F s R
FO A R & B b Az o R WE 5T 5 R A R
(PAOIE H 3£ [ Sigma 24 ] 5 RNA 2 BULF & R
B S BATEE Y (RT-PCRYIRF & [ K& £ A Y
TREA A A IL-18.1L-6 , TNF-, CRP, #M& C3.C4
W B % [ eBioscience 23 7 5 Hofth 5 AR50 35 4 [ 7= 4
BT 4l 77 i

1.2 Jiik

12,1 b e i b 2 5 o % R 20 o A 7R ot <7
1211 &b miRss R stmilse (D E IR IR 3L
o BRI SR S AR AR 0. 25 mmol/L, HAK Ty 2
B 10 mL 0.1 mol/L B NaOH & A f# 51. 3 mg 4%
AR BC ] A% 20 mmol /L 9 5 A R B s 48 J5 L. 67
mL 30 % I 4 MiEHEHE A S 1. 25 mL 20 mmol/L Ay
FEAR R BE R 2 0 R 2T B J5 T A & 1 mL RSB W
95 mL F 1640 Br 32 5 v, 50018 505 (2) /& Bl 1 97 3
il B - = Bl S 7R B b & A B 25 mmol/L, H AR J7 ik
9100 mL 8 2 3 VI 90 mL DMEM & B 1% %
.10 mL JR4F 1M .1 mL XHLIR A .

1.2. 1.2 40 BiRl g, NIT-1 400 f5 4 K &
60 %0 ~70 0 [l A Ja » 7RG 35 3K 43 B A g = e
FiFR B 48 h Jo i bl R AR R B A A A
1.2.2 4ifssss AR /N NIT-1 855 F
& 15 Y% R E I . 100 U/mL % %% & F1 100 mg/mL
R 2 1) DMEM IC0E 85 95 3 op B R ¥ il . R 40 4
Mg EE e 1 (I~3) I L BIAL AR . o 40 e 5500 2 08 i)
BB A K0 A0 B E A7 3 6 40 4 - 1E R 4L (C 4D o
BEALG 4. & 75 %0 (Glucose) 25 mmol/L]. & g4l
(Z 4,4 PA0.25 mmol/L) . m b I8 4 (GZ 4, &
Glucose 25 mmol/L #1 PA 0. 25 mmol/L) .

1.2.3 MG ikl B EAE K% AR
80% ~90 20/ NIT-1 4l i, i i& & 4% B Y 0. 25 % Ji%
BT Ak R B A0 R e R AL 7 <107 A A1 i %
JEREF T 96 FLAR . BT 37 ‘C.5% CO, 5 3741 85 %

24 h TR AN BE JS R A L 43 C 4G 4H L Z H AN
GZH . s T e B I bk iR R 5L L m IR B 5
FEREHE IS B SR L RS % 48 h, R CCK-8 i 7l &
A6 00 4 B 3% g 5 CCK-8 350 & & Bk T WST-8[2-(2-H
A AR ) -3- (AR R ) -5- (2, 4- TR ) -2 H-
Y A R R ]y 0 T 400 M E RN 40 M R A Y —
PR e A G DN R &, K U P e R WST-8 A
HL T K 1-Methoxy PMS £ F T . A 4 40 fifd 2 ki 4
PR — L 5 T RS K T A TR B R
TR 20 3% 5 52 T LG 5 A0 T R M R L5 A0 i
B 2 e P D) 5 AR R T 4 L A D e
NS Rk = N N OO TR RS R 0y g S e =
PEZ 5 FBEAR AL 2 450 nm KA OD {A , 7]
5 ST A0 A AR

1.2.4 TLR3 mRNA &

1.2.4.1 5 RNA REC (D)W HUES 37 W, 6 0 1
IX W IR R 22 vl (PBS D3E Uk 2 W5 (2) # il 7) & 77
S AT ) 8 R A0 P A B Y 2R W Buffer
RLUEFHRTE M A 50 X DTT Solution ¥ #) » 1 /K -
DB R R RE S , A0 2L W34 &) 43 A T A i e T, DA fiE
F 57 SRR AN L SR 5 A RS WA B S WA T A i il
W7 s O¥E N T A X IR 2 TTHE L E Y.
FAR AR S W L % 24 v v T W S DU » 24 A TR
F R E 2 ming (4) 42 gDNA W FEZ i #] 2 mL
i) Collection Tube I, ¥ 24 fi# W 55 #% 3] 2= gDNA Ik
Ff#E A, 12 000 r/min B0 1 min, 3 & gDNA W [ft
KPR 2 mL Tube A U8R (5) A 5 1A 55 (AR FR
f 70 %0 T A FH RS W K 1 VTR A 3 53, S BIKE R
AW UL TE) 4 % A 8] RNA Spin Column (7 2
mL Collection Tube)H1,12 000 r/min &[> 1 min, 5+
B ; (608 RNA Spin Column Jig [71F] 2 mL Collec-
tion Tube #6500 L 1§ Buffer RWA it A & RNA
Spin Column H1,12 000 r/min B.[>» 30 s, 50 ; (7)
¥ B SF AR 100 %0 L FE 600 L Buffer RWB V45 BE
Pg FE A ZE RNA Spin Column H1,12 000 r/min & .0
30 s, FEUE W . R B ARAE 11K (8) ¥ RNA Spin
Column EHZE T 2 mL Collection Tube | ,12 000
r/min &0 2 min, ¥ RNA Spin Column %% F1.5
mL A RNase Free Collection Tube [, RNA Spin
Column Jii e 4bfin A 50~ 200 L Y 0. 1% DEPC
AbFROK L ZE IR E 5 ming (9)12 000 r/min #.0 2 min
el RNA,

1.2.4.2 S SeHBBHN TE B
WL BT R 5 D & RNA BT TE #
(1 = 100) J5 » 32 O AE 43 66 3t 260 nm i 280
nm b 1) OD 8 P RNA 800 v B2 F 252
1.2.4.3 MX5IWAE M %M Genebank 45 i Y 5t
EF A, it/ U TLR3 mRNA 5147, 519 #51: |
W,5 -TCA CTT GCT CAT TCT CCC TT-3, 157
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bp; Fi##.5'-GAC CTC TCC ATT CCT GGC-3',
1.2.4.4 RT-PCR ™8 TaKaRa ) One Step
SYBR® PrimeScript™ RT-PCR Kit ( Perfect Real
Time) DRRO66 A 12X 71 & 5B 1 174545 .
1.2.5 IL-18.1L-6, TNF-o, CRP K % & C3.C4 #;
W IO A K Sl 80 % ~ 90 % 1) NIT-1 4
H P 3 R A R 0. 25 00 iR 8 T AL R B 40 i
W HEREAL 7 X10° A2 BEHE RN T 96 fLAk . BT
37 'C.5%CO, B5FRFEHE IR 24 h, FF 240 MW BE I, % 40
Wiy h C .G 4. Z A GZ 4.5 54T 56 4 55 9%
FE LR BE RS 25 5L R R Ry IR L 0 R R N R L B o
48 h WA A B IS W 43 3R I TNF-o JL-1B8.11-6 .
CRP J#MA C3.C4 B FRIE . AN 5 R F e 0 75 il BX
G P W B3 36 CELISAD T 5 45 45 0 46 A o HL A& ™
¥ 4% I ELISA Ui B 5 647 .
1.3 Fits#abs R SPSS18. 0 B 4F k47 £ 4
BrottHE B L 7t s Ko IR R EEAR B E R
FLR K 5 2253 B Cone-way ANOVA) , 2 A 1 % (8]
(I L 3ok T LSD-¢ #5565, DL P<<0.05 N2 H
giiteE i L.
2 % ES
2.1 EEENRIE S g st 5 CHHE.G
4.2 M e GZ A5 3 40 34 58 K - BH 52 ) 3 il .
S G L (P<<0.01), H RS B 404 54
oL C4lm G 4. Z41.GZ AB#i THEEE.G
AR B A MG FMM T CAH.GZ AL T G 4 A
ZH ZEFWESREIT B (P<0.0H) JHGHE Z4
[ 5 B A Mg A A 2 R IC G2 B L (P>>0.05), H]
DL B B 1 B ) 400 1 JB B AN 4 B A RE ) R
T ) R R R BR VR (B D

1.5 19 CCK-8 Clea
CJea
I 0=z
T . o
g
g
8 L
0.5 4
0.0 r -—'
CH [¢: pi:} GZ4H

B 1 BERR BERBFAELE (A OD ERT)

2.2 EFEIRASHS B4 TLR3, TNF-o, IL-
18.1L-6 \CRP AMA C3 K AMA C4 i ik

2.2.1 TLR3 FEEMHEN 5 CHAHK. KA H
ffl TLR3 mRNA i £ ik B B3 &, 22 R WA Gt
B Y (P<C0.05);GZ 4 TLR3 mRNA %58 25
FHAS AL, 22 5 A G it 2% 3 L (P<<0. 05) ;11 Z 41
5 GZ 4 TLR3 mRNA £XZ R LA B X (P<
0.05), WiRRUrFEIVER = R BEERHEE & &
Bl = g Bk AR (B 2)

15+
O

| e
104 [ s 27
W o

0D450 (nm)

04
C4H G4H 748 GZ4H

B 2 & %8 TLR3 mRNA FRi&ER (L OD ERR)

2.2.2 TNF-a,IL-18.1L-6 \CRP %h {£& C3 R %MA C4
FREH WRI, AR IAAWL.GH.ZH.GZH
TNF-o RSB E &S T CA. R AESIT¥E X
(P<<0.05),1M G #1.Z %41 .GZ #18] TNF-o 133k 2%
BTGB X (P>0.05) ; e m g A 5 . 4%
AR B A0 TL-1B #1 1L-6 YRk e in. 5 C
22 T WAE G 2% L (P<<0. 05) ; CRP 745 41
KRB R & T CH. 2 RA 5T X (P<<0.05).,
H GHM GZ 4 CRP KFH B & T ZH, ERAS
TR L (P<C0. 05) s &3 b L IR AL B S 45 41 )
By BAR B AMA C3 5 C4 KW B T C A, 2%
FA G E L (P<<0.05),
*1 #£ 48 TNF-o IL-1B.IL-6 (CRP  #M& C3 R #Ma
C4 FIEFER (L OD EHFEKR)

2H 5| TNF-« 1L-18 1L-6 CRP AMA C3 AMA C4
C4 0. 155 1.542 1. 489 1.522 1.527 1.512

G4 1.557 2.453 2. 444 2.451 2. 446 2.439

7% 1.339 2.121 2. 181 2.112 2.111 2.101

GZ 21 1.585 2.578 2.567 2.578 2.572 2.566

3 it it

Bl DRI 55 o BEJAE 1 6 R fe A 2 T 1993 4R
TESN AR R B . 2 )5 VF 2 00 58 A 55 B PR iR
LY A T JRE AR 2R W KT O B B R R
IL,CRP . TNF-o S 5 75 i e 9ol A% 2 52 468 B B ik
AFAE RAE R 1 K- (1922 4 18 1R AR K T 10 5 22 1 R E
AT RE SR IR Rk A SR DG BE . AAE S B IR Y
KA T A EFRN WA FH LR SR I E . it
BOBE DR 382 2 RO DRI o B2 — Fh AL IR 2 GE 1 A 2
P % S0 88 578 K e 5 400 i 7 A R A I R o TR
AT 3k A AR e i A I o S — A A B
GRE RN AR Rk B » R B — L AR S A R
PEAR K T o A0 5 A B RE AN Cln 3 4 i)
M RON & Can CRP) L 41 il B F (il TNF-o, IL
ERIIDIN =470 SRS R X & N2 o 1 1 7 S

ABFITEUESE » RAEFR S S 5 T BRI S I K
A 14 2 2R R R SR S AEL AR PR T BILRD SE 4 1o BT 5
TNF-o 1L-6 J CRP & H A 2> A 5 8580 T I IR R
JEAREDT Y. CRP £ EZM M MHER, FEH
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TNF-o IL-6 %5 Hill 38 I 7 25 H A 50 9% U0 R0 i 5
TIRE - BB ILTE AMA R G0, E— 20 B AR HE A 5, Jin i G
BERAE » WL T W — A~ RCBRAG 3R . RE mT s 2 ] ]
2 2E0%F 4 4 B R R B AIG B 4 X 2 R Y Uk
M5 AT 0 RS B A AR K k. i
B AL T AN T RE B AT . g 2T BB 2 A W A X
YL AR .

AT 5% o FH e B e R RS R B S B4 i
KAt F ik TLR3 mRNA, TNF-o,IL-18,1L-6 ,CRP }%
#MA C3.C4, 155 B 4 M A AE » F 177 5 350 B 240 i oy g e
15 L 20 i 64 2 R R U R Ay I B A . m L
JEAEE T TLR3 i i 3k, 7852 2 L 40 U5 M e 44 il
WG WG TLR3 {5 % i, 28 o TRIF & 1258
B— R INE 5 5% 5, NF-«B Fl IRF-3 3§ fb, e 4 &
LM IIEH T (TNF-a IL-18.11-6 £5) & Ji AR ik -
TNF-o IL-6.,1L-18 X A2 # CRP 4 . i CRP g%
IME R G SR C3.C4 B8, 3 — 2 B ik 46 S A
JOT o J R G RAE S A BE TR B — A SR AN 2 5 30 g
B2 ML A AR S T R B 2R A Wb 5 B A LU T A
TR PR A B 2 5 SOWE PR 1) R A R &

25 BT B R 1) & A R KR T T RE B NI AR
AL AN PE G AT 55 2 DR 3R Sk WA R A 45 2R L i HL
X e PR 2 AT R A I0OBE R Sz B B BB © B B
PO ZE AL S8 AR RIE A R MmN R K
B R IR R A S B AR A KR R AE R T,
51 B 4R 02 M e 2 S E . B BUR S B 40 A 4 45
FIT e BR300 ] JB 5 25 20 6 0 B 200 M 14 4 i R
85 R0 W R 6T B8 4 % i = 18 o g ROIE SR AT R i
JEE R AR E — 2 2K AL, e & 3 LR 0 B PR
HOIF BAE W R,
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