<1634 - DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.9 MAY.2019

doi: 10.13241/j.cnki.pmb.2019.09.007

(ICRE 34 SR BR RIS SR 2 B XTIy B AILTG s *
LasH' F o’ Bp4L T 4 F WM ox &Y O OKEM
(U RTRBERE MR B /M0 525 % 21001152 VAT AS SBEBRI B0 52 i 210028,
el AR IEBEA AR 5 7% 22300154 I PR ERZ A EEE A AN 52 3k 210028)

BE B AR MRS 3 AR B A8 S 4R &) B 40 A0E ) A R BT de Lkl . J3% R A 0.15 mmol/L A28 &% A= 50 ng/mL
B S4B 00k BRARIE K Rk B B 4 etk INS-1 it 24h J& i@t CCKS8 ikAbim) m fe & 71, Western blot Jy ik ¥l 4m it 1 Ab 22 %5 g
ARG X BEBE - P A 2 BERZES(NCDase)#) & & R ik K-F ik — 3 32 5.1¢ & 3k NCDase 4 I ¥ 48 i #2 pEGFP-C3-NCDase 4% %
INS-1 s , JA A=A 8 g % 4BB% 4 k)% 24h, i@ it CCKS Zamltm s /. SR 5 4a4a1tk,0.15 mmol/L 4248182 3%, 50
ng/mL A8 % ¥5 %% %035 INS-1 29 it 24h & 53 32 2w Jo i 1 09 % vh R it 32 % SL(P>0.05) , 12 = 5 B2 AR 8 7T 9 2 4K INS-1 Zm i g
& #1(P<0.05), L5 % B LAAR VL , B ARAZAR B AT S 45 R4 INS-1 20 05 5 7R % vk 48} 1 NCDase 49 % & £k 2B A4l TR E T
i NCDase #) &k (P<0.05); % pEGFP-C3+ A4zA488% + g % #2048 16, pEGFP-C3-NCDase # % 1 35 T Az B2 B2 &A% % 48 ) INS-1
e ) §9 AR R (P<0.05), Z510ARE 3 % 095088 5 i S 4E MR AR T = A B R AR, ALk TTak 5 TRAM S B
A2, NCDase %35 H %,

KBID ARARER 5 B8 S 48 5 b AP B BB B B B M

RES#ESR33;R587.1  CHkERIRAD A XEHE:1673-6273(2019)09-1634-04

Effect of Low-grade Increase of Palmitate and Lipopolysaccharide on the
Viability of Pancreatic 3-cells™®

MA Hui-min', WEI Xiac®, WEN Hong-hua', WANG Zheng', TANG Shar’’, LIU Chao’, ZHU Qun'*
(1 Department of Endocrinology, the Second Affiliated Hospital of Nanjing Medical University, Nanjing, Jiangsu, 210011, China;
2 Endocrine and Diabetes Center, Jiangsu Province Hospital on Integration of Chinese and Western Medicine,
Nanjing, Jiangsu, 210028, China; 3 Department of Endocrinology, Huai'an First People's Hospital, Huai'an, Jiangsu, 223001, China;
4 Department of Endocrinology, Jiangsu Province Hospital on Integration of Chinese and Western Medicine,
Nanjing, Jiangsu, 210028, China)

ABSTRACT Objective: To explore the effect of low-grade increase of palmitate and lipopolysaccharide on the viability of pancreatic
B-cells and its possible mechanism. Methods: The cell viability of rat pancreatic 3-cell line INS-1 was detected by CCKS8 assay after be-
ing incubated with 0.15 mmol/L palmitate and 50 ng/mL lipopolysaccharide for 24 h respectively or together. The expression of NC-
Dase protein in INS-1 cells was detected by Western blot assay. Stable clones of INS-1 cell line transfected with recombinant plasmids
pEGFP-C3-NCDase and pEGFP-C3 vector were established. Then they were incubated with palmitate and lipopolysaccharide for 24 h.
The cell viability was detected by CCKS8 assay. Results: Compared with the control INS-1 cells, the viability of INS-1 cells was hardly af-
fected by the stimulation of palmitate or lipopolysaccharide alone. However, the cell viability was significantly decreased after treatment
with palmitate and lipopolysaccharide together(P<0.05). Compared with palmitate or lipopolysaccharide alone, the expression of NCDase
protein in INS-1 cells was significantly decreased after incubated with palmitate and lipopolysaccharide (P<0.05). Compared with
pEGFP-C3-palmitate plus lipopolysaccharide treatment group, NCDase overexpresion alleviated the cytotoxicity which was induced by
palmitate and lipopolysaccharide in INS-1 cells (P<0.05). Conclusions: The synergistic effect of low-grade increase of palmitate and
lipopolysaccharide on the cytotoxicity of B-cells is related to the down-regulation of NCDase protein in pancreatic (3-cells.
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P I8 BRI SR . T Ak c-Jun S BE R v
Caspase-3 SFifR R B AT . 25 T2DM [y & A ik R,
BLEIESE PA AT LUK Cer i M3k A5 s 72 48 416 JFURE DA 1T 75 5
Cer A= i ZHIHE B B 4HHR,

NCDase A Cer - SR E g, ASEA
T IR 5% & LB 41 Jfl %235 NCDase B9, Jf H & ¥k & PA(0.5
mmol/L) R 3 i il INS-1 4fi s 4 NCDase &35 Flid #  £2 &
Cer /K2, TN Cer SRR AL SEANAIE T . BLAL, FRATIE £
PR, 3t Feik NCDase il i 14 /i Cer At i3 FFA 7 114 INS-1
MR T, AEARTFR T, FAT T — 20 R IR & 0 LPS 5
PA Pp[E] 530 INS-1 At 1 @ 2RI, [} NCDase #ikH]
A, 17634 NCDase fit il 35 BB IR 1 =5 19 PA 5 LPS
BIME)S S0 INS-1 4 #4878 NCDase ik F#MIL 5 Cer
REAs /2 PA HpfR] LPS $] INS-1 ZHH0 3% 1y EBALS] . itk
A, AR BIFSE 198  2E— 2 B AT S 18 =i 1) PA HIbI] LPS 3]
NCDase ik i LA o

ZE AR, BARIREE B A PA 5 LPS XfF INS-1 %
71} NCDase ik TCH B0, {035 YR i F4 AL NCDase
FEAR IS NGS5 4 FREmim ) INS-1 4IRS 1. i FIfR L
T2DM ) IR 5 1) PA 5 LPS, ARHSE A4S R 4E



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.9 MAY.2019

- 1637 -

FRR T IR 3 J A i SRR T SR L PR AP B B A, A
1M T2DM KB S BERT Y+ A
% % 37 #f(References)

[1] Taskinen M R, Boré n J. New insights into the pathophysiology of
dyslipidemia in type 2 diabetes [J]. Atherosclerosis, 2015, 239 (2):
483-495

[2] Chen C, Ma X, Yang C, et al. Hypoxia potentiates LPS-induced in-
flammatory response and increases cell death by promoting NLRP3
inflammasome activation in pancreatic 8 cells [J]. Biochemical &
Biophysical Research Communications, 2017, 495(4): 2512-2518

[3] JinJ,LuZ, LiY, et al. Docosahexaenoic acid antagonizes the boosting
effect of palmitic acid on LPS inflammatory signaling by inhibiting
gene transcription and ceramide synthesis [J]. Plos One, 2018, 13(2):
€0193343

[4] Reichardt F, Chassaing B, Nezami B G, et al. Western diet induces
colonic nitrergic myenteric neuropathy and dysmotility in mice via
saturated fatty acid- and lipopolysaccharide-induced TLR4 signalling
[J]. Journal of Physiology, 2017, 595(5): 1831-1846

[5] Rojas J, Bermudez V, Palmar J, et al. Pancreatic Beta Cell Death: Novel
Potential Mechanisms in Diabetes Therapy [J]. Journal of Diabetes
Research, 2018, 2018(1): 1-19

[6] Schilling J D, Machkovech H M, He L, et al. Palmitate and
lipopolysaccharide trigger synergistic ceramide production in primary
macrophages [J]. Journal of Biological Chemistry, 2013, 288 (5):
2923-2932

[7] A. Kowluru, R.A. Kowluru. RACking up ceramide-induced islet B-cell
dysfunction[J]. Biochemical Pharmacology, 2018

[8] Véret J, Bellini L, Giussani P, et al. Roles of Sphingolipid Metabolism
in Pancreatic 8 Cell Dysfunction Induced by Lipotoxicity [J]. Journal
of Clinical Medicine, 2014, 3(2): 646-662

[9] Karaskov E, Scott C, Zhang L, et al. Chronic palmitate but not oleate
exposure induces endoplasmic reticulum stress, which may contribute
to INS-1 pancreatic beta-cell apoptosis [J]. Endocrinology, 2006, 147
(7): 3398-3407

[10] He W, Yuan T, Choezom D, et al. Ageing potentiates diet-induced
glucose intolerance, B-cell failure and tissue inflammation through
TLR4[J]. Sci Rep, 2018, 8(1): 2767

[11] Jayashree B, Bibin Y S, Prabhu D, et al. Increased circulatory levels

of lipopolysaccharide (LPS) and zonulin signify novel biomarkers of

proinflammation in patients with type 2 diabetes[J]. Molecular & Cel-
lular Biochemistry, 2014, 388(1-2): 203-210

[12] Spiller S, BlU her M, Hoffmann R. Plasma levels of free fatty acids
correlate with type 2 diabetes mellitus [J]. Diabetes Obesity &
Metabolism, 2018

[13] Ge Q M, Du S C, Bian F, et al. Effects of lipopolysaccharides on
TLR4 expression in INS-1 rat insulinoma cells [J]. Cell Mol Biol
(Noisy-le-grand), 2011, 57 Suppl(1): OL1513-1519

[14] Qi Y, Xia P. Cellular inhibitor of apoptosis protein-1 (cIAP1) plays a
critical role in B-cell survival under endoplasmic reticulum stress:
promoting ubiquitination and degradation of C/EBP homologous pro-
tein (CHOP)[J]. Journal of Biological Chemistry, 2012, 287 (38):
32236-45

[15] JinJ,Lu Z, Li Y, et al. LPS and palmitate synergistically stimulate
sphingosine kinase 1 and increase sphingosine 1 phosphate in
RAW264.7 macrophages[J]. Journal of Leukocyte Biology, 2018

[16] He X, Schuchman E H. Ceramide and Ischemia/Reperfusion Injury
[J]. Journal of Lipids, 2018, 2018(26): 3646725

[17] Ly L D, Xu S, Choi S K, et al. Oxidative stress and calcium dysregu-
lation by palmitate in type 2 diabetes [J]. Experimental & Molecular
Medicine, 2017, 49(2): €291

[18] Coant N, Sakamoto W, Mao C, et al. Ceramidases, roles in sphin-
golipid metabolism and in health and disease[J]. Advances in Biologi-
cal Regulation, 2016, 63: 122-131

[19] Kuzmenko D I, Klimentyeva T K. Role of ceramide in apoptosis and
development of insulin resistance [J]. Biochemistry, 2016, 81 (9):
913-927

[20] Zabielski P, Wgjcik B, Chabowski A, et al. Effect of plasma free fatty
acid supply on the rate of ceramide synthesis in different muscle types
in the rat[J]. Plos One, 2017, 12(11): 0187136

[21] Zhu Q, Kang J, Miao H, et al. Low-dose cytokine-induced neutral ce-
ramidase secretion from INS-1 cells via exosomes and its anti-apop-
totic effect[J]. Febs Journal, 2014, 281(12): 2861-2870

[22] Luo F, Feng Y, Ma H, et al. Neutral ceramidase activity inhibition is
involved in palmitate-induced apoptosis in INS-1 cells [J]. Endocrine
Journal, 2017, 64(8): 767-776

[23] Tang S,Luo F, Feng Y M, et al. Neutral Ceramidase Secreted Via Ex-
osome Protects Against Palmitate-Induced Apoptosis in INS-1 Cells
[J]. Exp Clin Endocrinol Diabetes, 2016, 125(02): 130-135

(b3 1633 1)

[22] Yang ZJ, Chee CE, Huang S, et al. The role of autophagy in cancer:
therapeutic implications [J]. Mol Cancer Ther, 2011, 10 (9):
1533-1541

[23] Tavassoly I, Parmar J, Shajahan-Haq AN, et al. Dynamic Modeling of
the Interaction Between Autophagy and Apoptosis in Mammalian

Cells[J]. CPT Pharmacometrics Syst Pharmacol, 2015, 4(4): 263-272
[24] Gacic J, Vorkapic E, Olsen RS, et al. Imatinib reduces cholesterol up-

take and matrix metalloproteinase activity in human THP-1
macrophages[J]. Pharmacol Rep, 2016, 68(1): 1-6

[25] Yoon D, Sheen SS, Lee S, et al. Statins and risk for new-onset dia-
betes mellitus: A real-world cohort study using a clinical research
database[J]. Medicine (Baltimore), 2016, 95(46): €5429

[26] Simic I, Reiner Z. Adverse Effects of Statins - Myths and Reality[J].
Current Pharmaceutical Design, 2015, 21(9): 1220-1226



