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(& E] B WS RZERN R EIrEe M RH ZE L% (chronic obstructive pulmonary disease, COPD) /MRS IB RIE )5
Wi T PRI AT REAL . 77332 H C57BL/6 MEM/INEFEHL N A IEH XS IRZH (COPD 4 .COPD+E RZERMH | mRFR ALY
4., COPD HF1 COPD+iRy RERARE LT RAWA B 30103 h, 3t 12 Ji X IR A<, BUZHZ W R AT 0 AR R -
fREL (hematoxylin-eosin, HE) ¥ (@ MES 5 55 K 55 RAEAIZIE ; UWEE 2 KA M HEZETR  (bronchoalveolar lavage fluid,
BALF), JfFIBFEE 22 M55 (enzyme linked immunosorbent assay, ELISA) K BALF W 8 AE Kl F /K5 SERF 26 RE =
(reverse transcription-polymerase chain reaction, RT-PCR) KoM Bl 2H A% 5% SR R 1 E2 A2 HF 2 (nuclear factor-erythroid related
factor 2,Nif-2) & Keap1(Kelch-like ECH-associated proteinl,Keapl )mRNA [¥)3&ik, 55 . 51EH X R4 EL , COPD BEFRI4H /N R
B N SIE AN AR B W L BALF R PEA S IR I G 22 s BALF & (interleukin, IL) -6 \IL-8 S /MR PRZE K F- (tumor
necrosis factor, TNF)—a 7K EH 5 (P < 0.05); 4 T3 R EE 0] 8 S SE M H AR B I 1L-6 . 11-8 S TNF-o 43 (P <
0.05),, [l R AT COPD LHMZHZN Nef-2 7KP44 5117 Keapl A ULBY A8 Mk , #5385 R T LI RN COPD /MRS
TE AT Y K A A , HPLHI AT RE 5 Nif-2-Keapl HUEMLRGA K,
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Effect of galangin on ozone exposure-induced airway inflammation of COPD

Wang Xiaoyue,Ge Ai,Sun Peili,Zeng Xiaoning, Huang Mao

(Depariment of Respiratory Medicine and Critical Care ,the First Affiliated Hospital of NJMU,Nanjing 210029,
China)

[Abstract] Objective:To study the effect of galangin on ozone exposure-induced airway inflammation of chronic obstructive
pulmonary disease (COPD) in mice and to explore its possible mechanism. Methods: A total of 32 male C57BL/6 mice were randomly
divided into four classes:the control group,COPD group, COPD+galangin group and galangin group. They were exposed to ozone
for 3 h per day,twice a week for a period of 12 weeks. The control mice were exposed to normal air. Lung sections were stained with
hematoxylin-eosin (HE) to assess inflammatory cell infiltration. Bronchoalveolar lavage fluid (BALF) was collected to detect cell counts
and cytokines level by enzyme linked immunosorbent test (ELISA). Reverse transcriptase polymerase chain reaction (RT-PCR) was
performed to assess the expression of nuclear factor-erythroid related factor 2(Nrf-2) mRNA and Kelch-like ECH-associated proteinl
(Keapl) mRNA. Results; Airway inflammatory cell infiltration in the COPD group significantly increased,and inflammatory cells,
interleukin (IL-) 6,IL-8 and TNF-a in the BALF were also notably increased in the COPD group compared with the control group (P <
0.05). Galangin significantly alleviated the severity of airway inflammation and inhibited IL-6,1L-8 and TNF-a secretion (P <005). At
the same time,galangin significantly increased Nrf2 mRNA expression,while Keapl mRNA had no significant change. Conclusion:
Galangin can effectively inhibit the occurrence and progression of COPD airway inflammation,possibly due to the Nrf2-keapl
antioxidant system.
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12 P BH ZE 1 Fili %2 %5 (chronic obstructive pul-
monary disease, COPD) J&— Ff' L1 18 P4 58 5iE | fifi 1 )
P AR | S 58 42 AT 30 09 I A2 BROMRRIE A 5
o FIE 40 % LI AR G 8.2% , TitiT 2020
RO SE TR 3 21, COPD &K
BT 4 3 2 012 1 RAE | B I 2 1 —
U F AT R T, Herp SR o] DLt —2P
R AR SO, DT B0 E 0 Il 2H 2R, R
Tz BRI FRREE A e, IR, Bess: COPD AHOC I <E
RAEIKF- K AEACRLL , RRIBST COPD WYH T ik &
XHER,

¥ B S H 7 E2 A 5C K F 2 (nuclear factor-ery-
throid related factor 2, Nrf-2) & VT 4F A8 & BLAT— 1
T, fEF 2R R R E AR, 2
PUAHRSTAAAb N  F2E KF  J 5 T LUR 3h 2
P AR R R Tk HRTE A Nif-2 {5594
FEHLHI LA Keapl—Nrf-2—ARE 3@ % 4 =, AFLRAS
T, Nef-2 FEFE T UM, 5 Keapl (Kelch-like
ECH-associated proteinl, Keapl)#ii% , 35 g ALz
B EIFHHEENI T oA HPRES . 7B
PEREIEAE HT R Nef-2 15 Keapl fif FBIE J5 5 A
¥, 5P AL N JTF (antioxidantre sponse ele-
ment, ARE)%5 6| )5 30 ARE 84209 1 A% 250 S 4t
SRR DR 20K B T4 X SR AR R BT

= R 22 (galangin, Ga) J&—Fp sl B2 i 28 8
Bife &, Tz AFAE T R 22 A e | AT AR
U i DX AR 8 S RE 25067 25 R, T
mk MR JRE B TS Ga B 2R
Yo im e Bt AE Y YUR TS SUBER ' PR
LAl TERRE A B EETRAE  H Ga 2R REMS N
il /N Bl COPD A5 3 18 = 48 i B X A 0 Y
SR H i A B

H il COPD A5 LABGERE R FEZIR Y7 I7 10] ,
ToHEfIR TR REIG AT, JET COPD By B4 R 2
B SRE RS AL R, T Ga HAAHIR il
FECH B IR PE ] . FRATHEN , Ga BB AT 2540
COPD /NGB JAE 9 5 L S g, AL T g5
Nrf-2-Keapl HLAL RGAT K,

1 #M#F7 %

1.1 ##

6~8 JEiY ) C57BL/6 IEYE/NRL, SPF 2, AT
22~25 o W Tt e AR L0 & S AR A R
Fl . Ga(Sigma-Aldrich 23 7], 57 ) ,HE Y4 (75 52

WAV ) N 2 Ginterleukin, IL)-6 TL-8
FREERFE R F  (tumor necrosis factor, TNF) —a
A2 AT (enzyme linked immunosorbent as-
say, ELISA) i ] & (R&D A Fl, £ [H ), TRIzol {7
(Invitrogen 23 A, F2 [ ) , PrimeScript™ RT Master Mix
Perfect Real Time i®f| & (TaKaRa A F], HA)
1.2 7k
1.2.1 ShhERE A

32 J C57BL/6 BEME /N BO&E W PR % 1 s
FEMRBEALR L 4 4, B4 8 K, RIIEH X HR
(control) ZH .COPD #ZH .COPD+Ga 4 .Ga #H ., H
COPD 4171 COPD+Ga # [ B 47 T RAWA , HJ
3 U 1IR3 b, 3k 12 J IR IR AE R AR AR T
% TR A S ,COPD+Ga A 7E 4T Ga 2 h J5
BT REAWAN, GaH R T Ga 14 ,Ga H = H
1.5 mg/kg,
122 ey —Rts LI E

HOWLEE /N BTG S s 00, X oh B4 By i) AUk
B, BBIEEE IR OK R EAR AL SE T LA K
ATC COPD Rt B . AnmPu i fi | ez moi %€, #it
FUE RN
123 X A& M@ # 2% (bronchoalveolar lavage
fluid, BALF) ¥ #4 2 e 5 3 5 3+ 3%

4 /N T IRERAF BRI, ZEROIRERCE
P A BT E AU, HO P AERAT ) 1 B A
AR IIRERE , HAZOR U MR HL 70 3 %%
1A PBS, HUUEA A 0.4 mL, B KHEVESE L
BRI TR0 T, T, T 4°CHE 7,2 h NAE
U4+ B BALF T 1 000 r/min 250> 15 min, 7
W —-80°CHRAT , BA VR AL X 77K ~F- i D 7 5 1 J2 4 i
RN, BALF HAY TL-6 . 1L-8 J¢
TNF-a 87K F- I 5% 5351 2R /1N Bl TL-6 1L-8 \ TNF-or
(R&D 2>l , ) ELISA A5l &, 451050 & it
B A BEA T4, AR IO AR B Hh A v il 40
IO PSR e
124 AR REIE

ANEAT IR IE R IS, AT T W fis  JBOCA il 2
21, 4% PPERR IR AR E S, A1 85 D) 7 J5 54T HE
Jetn, OEB N WENITZH SR RAE NIRRT L
1.2.5 B AE ZHR

i o S 9 AT Nef-2 A1 Keapl mRNA
H2e3% , >R H TRIzol (Invitrogen 23], 32 & ) 2 $ B
B0 B RNA, W PrimeScript™ RT Master Mix
Perfect Real Time 128G &, RNA SR ¢DNA,
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Nef-2 (51 F 5 . i 5'-CACATTCCCAAACAA
GATGC-3', Filf 5'-GCTGCCTCCAGAGAGCTATT-3'
FEYIKE 176 bp;Keapl HIBI4)F7 51 . i 5'-CAT
GAGGCATCACCCTAGTG-3", Fiif 5°-GCATTCCAC
ACTGTCCAGAA-3' ,J=HIKE 73 bp, B KR 56°C,
13 %itFHE

K H GraphPad Prism 6 SPSS18.0 4t it 2# {4
AT AT, A B LIEL « AnifE2E(x £ 5)
TR, A FEAR SR SR A ¢ ke, Z2 AN FEAR )
LEBR T 224500, 2 FEAS B 0] 9 G LL AR
JH SNK-q #536:, P < 0.05 N2ESFHGHFE X,

2 & R

2.1 X4 Reh—fRERL

MEEIIE], COPD 4H /N B HE BRI 202, o Sk i
Wil , RO &, B R TOOETE RS 2R EE , B /)
COPD+Ga 41/INERIF I 2 | a5 Sk A I 2 4R 38y 32
B2 MDA HRZH /N BN T2 R B
22 Bt KA LR gRIE K BALF ¥ 4m ie ¥ 3%
4 g ok

XTHRAH/INESCIE L e g5 e 8, A B 55 il
WEAHIE R, A8 S i B2 1 A = i 45
COPD 4 SAEPRAEASTE | 3445 BESG IR It v i
AR, ASCTE RIS TR PR AT L B AR P A R Vi

COPD 4

COPD+Ga ZH /N B/ NI A2 ) Bl 2 A 4 i 32 il 1
WA Ga 41 5 X RRZHARMBL(E 1A)

COPD 41 /)N BALF w9 41 il 2. %% (7.67 =
243)x10° ~/mL, B WE4AHIE (4.10 + 1.72)x10° 4>/mL
P 40 %0 (1.81 + 0.38) x10° >/mlL, 34 %5 % 1]
2B R [EAHEL . (2.96 + 1.05)x10° >/mL; F
W AR KR . (2.29 = 1.31)x10° 4/mL;  F ks 2 iy
. (1.29 + 0.33)x10° /mL; P $<0.05 ], COPD+Ga
ZH/NER BALF AIALEEC (3.58 + 129)x10° 4~/mL L
I 200 L K0 (2.59 + 0.71)x10° >/mlL ., H 1 7 44 At %
(1.25 + 0.34)x10° I~/mL, ¥ COPD £l i ik />, Ga
5% AL AE L, 45 A AR T RO AL, 22 S 05t
(P> 0.05,K 1B),

2.3 &0/ R BALF F @ el F K-F

SCIGLE RN, ST HRZ (116 (45 + 091)pg/ml;
IL-8: (1 040.83 + 106.98)pg/mL; TNF-a; (108.33 +
1447)ng/mL] A tE ,COPD ZHH (9 1L-6(12.90 + 1.86)
pg/mL.I1-8 (1489.50 + 160.88)pg/mL Fl TNF-o(283.00
+2338)ng/mL Wl I, 22 A G0 L (P<005);
1E COPD+Ga 4 | 1L-6 (7.02 + 1.44)pg/mL IL-8
(1 179.83 + 172.10)pg/mL HI TNF-o (184.00 + 18.32)
ng/mL KFEYFRE, 5 COPD ML RA G 12~
B (P <0.05), 1M Ga 415X FRALAH L ICH] g 25 5%
(E2),

COPD+Ga

Y HEL(x10° 4> /mL)
T T
7 M

@@@ slilale

u‘,%y "\’/% % 7 “%’ W o 2 U‘//%' B %\
C QQQ O QQQ S §Q

© S

24w S B LI 4 At r e 4

A4 /NI ZU HE Yot B.4 41/NEUY BALF 0088 B AR EC sh R AL (R = 5,n=8) . SXTHRZAILLES, *P < 0.05; 5 COPD

HIE, P < 0.05,

B 1 FhiZH4R HE &0 BALF F40Rait2L

Figure 1 Mouse lungs stained with hematoxylin and eosin as well as cell count in BALF
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X RZH AL, *P < 0.05; 5 COPD 4H IhA: ,*P < 0.05(n=8) .,
B2 %&4H/R BALF 1 IL-6,IL-8 1 TNF-o 7K ELL %
Figure 2 Comparison of the levels of IL-6, IL-8 and TNF-« in BALF in each group

2.4 RT-PCR # Nrf-2 5 Keapl #) & i&

COPD £ Nrf-2 mRNA #XF BRAHBEAIG, 25 57 42
i1 245 X (P < 0.05);COPD+Ga 20 1 Ga £ Nrf-2
mRNA %1% COPD 20 W & 8 | 43 14 25 2.64 151
428 £, ZR B G IEE X (P < 0.05), %4 Keapl

mRNA 2 [8] JoH i 22 5% (K 3)
3 #
I
X 27 #
e
o
0

@ »&v B % B
/\\ Q Ub Q Ub
0 N &
& @Q
Nrf-2 Keapl

X R4 AL, P < 0.05;5 COPD 4H LA, P < 0.05(n=8) ,
B3 &4 Nrf2 mRNA & Keapl mRNA HJFTRI%
Figure 3 Expression of Nrf-2 mRNA and Keapl mRNA in

each group
3 it
AW IE B E L Ga X R & FE ST 1/ KR

COPD BERGE R T —E LRI, BRI TERAE
o XA ORI VE I AT g T Nif-2-Keapl $T 4816 R
Gils S SAE

TNF-o j—Fhi A S BRAE T, v LRI
F1 40 M A P R 20 e TR 2B o7, O R A 3R
YA Fan 1L-1 1 1L-6 AYFER20 1L-8 Fl 1L-6 2
rh b 20 ELRD T b B A I Y SR A AL R, RE AT S
TR AN M N, AR N E E RAE R, I
FE— R b S W SE SE i E AR, AR
FEH | BLA0T LA | ke il 4 i PR AR A PR 1) B

T, G0 248 L PR 15 S ) v P R e R R |
YIS -2 TNF-o TL-1, 3% 805} s 40 it 75
RS —E M, AT & B, COPD 41/ BALF
HF ) 4 5 o e P A A P A LA R R
SiE 40 TL-6 T1-8 I TNF-o ¥4 %5 % IR 21 i 25 4%
1R, P L AU SR R A 1A N S 20 B B AR AE R 1Y
Fik, WA/ Ga, KI/NR BALF Hhiy
P 41 B A W 2R e %% H 5 COPD ZHAH L I 2 R
K, IL-6 A1 IL-8 HLAHL TR, 5] Ga Xt COPD i
ST S EA TR

AN O® COPD W E 2 R RHLE 2 —  HLiE
FEA R AAL R B O, R P9 TG M UK (reactive
oxygen species, ROS) H§ i, M 1 i AWy o i) i
BRAg 1, FECEAL TR, DA R AR
P, KAz R A TH N E 2 AR SE & B, Nif-2—
Keapl ZH 14T 4A Ak 22 G270 40 M0 4 A0 0 8 s i v
P B T Nef-2 SR B R s v 1)
R SRR T RS T B SEEEAES T
Keapl 548G 4b FIEHARXT ISR . A LR e
T Nrf-2 5 Keapl fi##BIK G5 A#%, 5 ARE 45
&, JA 8 ARE PR 1Y i 2l A3 e H IR i B
FRER 1155, 1455 200 6L T 40 A 07 5 P X4 o 240 Pk
RSB B, Keapl F it AdifIEZ N, 5
Nrf-2 —e HAZ 0 Nef-2 78 M 2% P9 et 2 1 e
fift , PR 1L 1E COPD B Nrf-2 mRNA Bk
R TR A SCERERE, R A SR
COPD 41 Nrf-2 % Keapl f) mRNA FiA® A 118
i RT-PCR #:90 & ¥, COPD 41/ Nif-2 mRNA
BT BR A BRI, {HAE COPD+Ga ZH v /)s Bl 2H 21
Nif-2 ) mRNA 7K-F-B 8 & T COPD 4H , {H Nif-2 [
FUPE VT LA Keapl A9 mRNA 7K 7 5256 20 AT %)
MR oI ARk, ATREAfR R R (1~3 i) R
ARG HERENEMN, S8 NT2 ABY
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H IO Y R AR R 3~6 JRaE TER RS,
1T A T a R A, RIS Nef-2 2R3 XL

AT AR A3 5T AR A I 1 2/ BT A RS

12 JEIR A 363k, B Nef-2 mRNA 7K T RRE . ol

WFFERY] Ga REAZIH LI I/D ROS Y77 A e Il 2 Wiy

A IEAAE UESE Ga BAPUEANEH . AR

7~ Ga 0] DL i 4 51 Nief-2 mRNA 119 3 35 XF 9L

COPD H AT, A HUREN T s By R A7

SCHRAIE Keapl B T 9845 Nef-2, 38 0] LA HA 8

FPAAREAER], BT LARRATHENAE /N B COPD 2,

Keap1 J8 it HAWIE % A0 T— MRS, HR AR

WL A TRt — P05
Ga 7] AE I 1 39 58 Nrf-2—Keap1 18 % 41 il %

i KA AR B, B3 COPD SEIR , 2 COPD IR )T

PR TR

(5% 30k ]
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HepG2 A 5 S FAS R th PR 1 8B B0

Bl AR EgEg R R ERRR L M Feed
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[ E] BH S ZEHB0 (insulin resistance , IR) XTSI BERYRZ IR . F7i%  FHAS[RIMR BE IR 55 Z i3 HepG2 0,
HENT A TR AR s FHIMEZL O Yo WS AN M TR 25 KM Y IR 2 185 18 FH H I =88 (wriglyceride , TG ) Rl 3250 & A 4 i v TG
P it ; Real-time PCR K60 2, B4 a FRILEE (acetyl-CoA carboxylase, ACC) ., HFEUJEWITRZE A2 (liver-type fatty acid-binding
protein, L-FABP) JRE Eﬂg@@(lipopmtein lipase, LPL) | PABBAZAE BBk 5% B2 [ ( carnitine palmitoyltransferase 1,CPT1) | WokiARH =
MEFE A5 (microsomal triglyceride transfer protein, MTP) ZERRAR I AE 58 IR 1 K B 7% K E T B9 15 04445 5 25 EH — Le (sterol
regulatory element-binding protein-1c,SREBP-1c¢) | ALY A 3 21 I AR o (peroxisome proliferator activated receptor o,
PPARq) ) mRNA FRIA/KY-, R HIHE 1107 mol/L e B ZMIBAN N 36 h 5L IR, IR A IERHIE 2, TG 5 g
hin s IR 408 I & AR 69 ACC . SREBP-1c¢ B mRNA 7K 48 % IR 20 715 ; LPL .CPT1 MTP .PPARa #Y mRNA 7K 3% %F He 26
FEAK; L-FABP mRNA JKF S5 X IREAH HIC2E 5 . 458 IR Sl S s AN NG & il B ARR S i A , S 2O A IR i e AR
[RER]  HepG2 2L ; 15 &5 RARDU; HFREAR QS ; RS PERR Vs I

[(FESES] R587.1 [CERFREAT] A [XEHS] 1007-4368(2016)06-705-05
doi: 10.7655/NYDXBNS20160612

Changes of lipid metabolism in HepG2 cells model of insulin resistance

Zhou Nan', Jiang Weiwei®, Liu Juan', Dai Yanyan', Yang Fan',Li Xiaonan'**

(‘Departments of Children Health Care ,Neonatal Surgery,Nanjing Children’s Hospital Affiliated to NJMU,
Nanjing 210008 ;’Institute of Pediatric Research ,NJMU ,Nanjing 210029 ,China)

[Abstract] Objective:To investigate the effects of insulin resistance on hepatic lipid metabolism. Methods: We used RPMI 1640 with
different insulin concentrations to stimulate HepG2 cells, and cells were divided into the insulin resistance (IR) group and the control
group. Oil red O staining was performed to observe the cell morphology and intracelluar lipid droplets. Triglyceride was detected with
the triglyceride assay kit. The expression of acetyl-CoA carboxylase (ACC), liver-type fatty acid-binding protein (L-FABP),lipoprotein
lipase (LPL) ,carnitine palmitoyltransferasel (CPT1),microsomal triglyceride transfer protein(MTP) and transcription regulatory factors
sterol regulatory element-binding protein-1¢ (SREBP-1¢),and peroxisome proliferator activated receptor a (PPAR «) were detected by real-
time PCR. Results: HepG2 cell model of insulin resistance was induced after 1x10~ mol/L insulin stimulated cells for 36 h. The
intracelluar lipid droplets and triglyceride content were increased in the IR group than in the control group. The mRNA expressions of
ACC and SREBP-1c in the IR group were higher than in the control group,and L-FABP had no significant difference compared with
the control group. The mRNA expressions of LPL,CPT1,MTP and PPAR« in the IR group were lower than those in the control group.
Conculsion; Insulin resistance could induce abnormal lipid accumulation in HepG2 cells via increasing lipid synthesis and reducing
lipid oxidation process.
[Key words] HepG2 cells;insulin resistance ; hepatic lipid metabolism ; non-alcoholic fatty liver disease

[Acta Univ Med Nanjing,2016,36(06) :705-709 ]
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AE 10 K5 P I W5 1 (nonalcoholic fatty liver dis-
ease, NAFLD ) JEfC I ZE A IER B2 — , EEHFIE N
PRI PE R A AR L . DRICIEERELBEA 2
NAFLD %A= % R B350 PRSI L%
TR & I AR S, AR A S
B A A T, 2k 22 0 H R =R (iglyceride,
TG)TEFHEHUTER , f2 48 NAFLD 9 & A2, i ik

BRI I A a R (acetyl-CoA carboxy-
lase, ACC), AR Wi B2 45 & 25 1 (liver-type fatty
acid-binding protein, L-FABP) ig & F 5 ¥ (lipopro-
tein lipase,LPL) | A TR AR W I 5L A2 (carnitine
palmitoyltransferasel ,CPT1) | SRR H I =B %
£ H (microsomal triglyceride transfer protein, MTP) f&&
e S DRl JIEL T 3 5 T 145 6 B 1 - 1e (sterol regu-
latory element-binding protein-1c,SREBP-1¢) . 1 %
AL R 18 A= W 3805 32 AR o (peroxisome proliferator
activated receptor o, PPAR«) S5 i FIAZ 32 AR B 8 4
SRR IEAR ACE A OGP T . Ka sh il Al
IRAFFE T | R 1% ZHEPL (insulin resistance, IR) AJ/F
NIFRFRH S 5 NAFLD (R A & . A1 IR & LT
A R AF LR ST BT AR AC A OCJE R 3R ik 1 2 &
A ARART A SR A 5 AT R 4 R A 2R LA — 2K
WANTERE . AT HepG2 4 IR B8, #8135
IR i o 34 1 T 40 M R AQ I e i B N Rk 2
NAFLD %7 S ry AL

1 #EFT %

1.1 ##

RPMI1640 53556 | el (P a4 AR A 1 HoR
HIRAED), B4 L5 (Gibeo A H], 25, B 2 |
ML O FR K ZK (Sigma 2~ A, ) ; H 0 = Hg A6 )
A& (AL I3 A ), BCA B H & miAF &
(Thermo 23], 26 ) ,DEPC (#0284 = R AW H A
W57 ) , TR1zol (Invitrogen 23 Fl | [ ) , [ F5 i)
& (LS K254 R F ), SYBR Green PCR 1R
AW (Life 257,26 H),PCR 5149 ( 11 5 im A= 3%
ARATBRATY ), A2 AR 300 6 (U )1 3 v A= 4
AR A B 3 A HT (DiaSys 24 7], 78
), DG 5032 RIFFHR G R (i AR i T ik
A BRAFD) s NP HepG2 4 (rh B R 2%
B g ARG AL ) .

12 Fik
1.2.1 HepG2 ZmfiLizx BRI s 5 % %%
& 10% 15 4= L5 B9 RPMI1640 £ 35 3 5 5%

HepG2 ZHfl, 1E 37°C .5%CO, (AR 514 F 5
I, 8 2~3 d FH 0.25%1 JBE 8 e A 4 B, 4% 1:3
PEATAAR  BOS BUE K4 i H T 5256, 5 2n B i
U5, B5 3R LR A % B R 1x10° ~/mL, 5% A 12
FLANMEEE TR Ak ST 5% , BRI 7 ) A K i
BN, FRAnpss s 12 h )5, P EREL A RPMI
1640 R 5L, R 5 2L 43 S0 A HT e il i
1x10° 5x10° 1x10* mol/L Jj I & () RPMI1640, T
37°C 5% CO, FiFRATIFE 24 .36.48 h J& , HUib 1%
IR PIEW, NV Z D1 A8 A 80 A A SR 2 0 I
) R W — RO L ) Ao ) L 33t i 2 1 o
THE R AP AE S, A0 20 W T 6 et = 0T TR A 2 A
TR -HRPUA R A R SRR A B AR R A
1A JR 5% 22 VR BEAE Ry e 2 R e AR MR B
122 40 #6

ML O TAEMBECH] . YL O i T 5 PN B DAY
0.5% M4 O W45, LA 6:4 B4 LLAGPER I 459K 5 2508
KIS G uE 2 K, BWIAREE 1k, SERM O
TAEW . % LR IriE S0 IR BORY 5% 35 45 o 5 W
KL 53R 3L, H PBS T UL 2 i, 4% 22 58 W ]
SE 10 min, &AL 500 wL MLL O TAEW, T T
e fa, 15 min, PR 50, 76 OB T US4 IR A8
KARTEIE A
1.2.3 e TG 4242

V20 R LIS, I A SRR A T 24
BL B L2 WO S TG B it 5 3
A4y L3EWAT H BCA B M ik & kT K
g s, fa DA R TR SR E TG &,
1.2.4 A 2 il 4K e % 25 B 69 F A KT

A EE A 12 FLAUG 42 8 iR U5 ik B i IR %
A RAVHEST G, AL TRIzol 0.5 mL, #EHL4NE
AL RNA, JE— 2300 5 5% i cDNA |, #E57. PCR N 1R
F, LAY 45 0 SE I g S A, AR OCH 1 4 I
%1,
13 %it®E

i 1 SPSS20.0 St A4 4 5 34 , R P B R 2%
5225007, R FPIEL + iR (3 £ s) Fom, P <
0.05 AEFH G FE L,
2 &% B
2.1 BBt HepG2 28 i3] ) 45 4 468 09 1 1) =
# B A

AR ZER T, BE R R AR 5
IR LIEHAE SRR TGS fEH 2405, &
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%1 RT-PCR3I#F7I
Table 1 Primers of RT-PCR
TR E LA (5'—3") R XEE(5 —3")
ACC CACGCTCAAGTCACCAAGAA GCAAATGGGAGGCAATAAGA
SREBP-1c TTCCCAGCCCCTCAGATAC GAGAAGCACCAAGGAGACGA
L-FABP TTCAAGTTCACCATCACCGC TTATGTCGCCGTTGAGTTCG
LPL TTCTCGTTGGCAGGGTTGAT CTGACACTGTTTTCACGCCA
CPT1 CAACTCACATTCAGGCAGCA CGATGTGCTTGCTGTCTCTC
MTP CTGCTCAGACCTCAGACTCA TCTCTGATGTCACTGCTACCA
PPARa CCAGCATCCTCTCTCCAACT AGGAAAACGAAGACCCAAGAT
GAPDH GTCGGAGTCAACGGATTTGG CATGGGTGGAATCATATTGGA
TR A A R S B HE T, BRI 2 1x10™ mol/L B EAEH 48 h J5, iEwa S
FI 1x107° 5x107° mol/L M55 RAEM FAIM 36 b BH & i X HR A, UM A0 1) IR GRS R e oe , I

Je, IR R AKX IR ;[ 1x10* mol/L
JBR 5 R 2 LV A AR S e S X R T2

BEBEH 1x10™ mol /L Ji 55 ZEAE H 48 h Ji5 (1) 4 g
A IR 4 (3% 2),

K2 ARREEREERMIN24.36 .48 h |5 Ei5EHESELE

Table 2 Comparisons of glucose levels in supernatant after different concentrations of insulin stimulation for 24, 36, 48 h

(mmol/L,x % s;,n=6)

R JBE 5 2R
IR HIRAL 1 x107 mol/L 5 x107° mol/L 1 x10™ mol/L
24 h 8.12 £ 0.10 7.53 £0.76* 6.13 £ 0.71" 7.08 £ 0.05*
36 h 5.35 £ 0.07 432 +0.58" 391 £0.77* 5.11 £ 0.59
48 h 2.44 + 0.46 228 +0.11* 226 +0.12* 357 +0.57"

S5xt R4 E, P < 0.05,n=6,
2.2 IR H&JE HepG2 talath 4 &5 B AL
FH 1x10~ mol/L JiE &% 2 /E H] HepG2 il 48 h
J& IR ARG | 20 b 21 (5 B R B il v T X
MR (1),

IEH A IR 4L
1 EEMES IR BRESFLE (M O £E,x400)
Figure 1 Morphological comparison between normal and
IR cells (Oil red staining,x400)

23 IR HRJGwmie TG A0 T

JH 1x10* mol/L [ Z/EH] HepG2 41 48 h Ji5,
IR 4HiffiN TG & &M s X IR (P < 005,181 2)
2.4 TR Ak Ry R) 3T 2 AR R P BR B Ax e 4R B AR
% A F mRNA &k 49 %ok

1x10~ mol/L iR & R AE 1 T HepG2 4l 24 h
i, 5% IRZH L ACC mRNA JKSEFEAR 5 36 h )5
ThE - r2E & 48 h(1& 3A) ;SREBP-1¢ mRNA 7K
JiE S RAEMEH 24 h TIHBARME, 36 h FHiE, JhRest

= 48 h(# 3B) ; £ S ZEAVEH 24 h L-FABP mRNA
IO e HRZH AR, 36 h 28 48 h 5% HRAH Lhig 2%

Wegtit=m (K 3C),
0.3~
®
.
= 02
3 T
£
E
g 0.1
00 P T

XA A, P < 0.05, n=6,

B 2 1x10* mol/L RS ERIHM T HepG2 R TG &£

iy
FigureZZ'ﬂ:TG content of HepG2 cells with 1x10* mol/L

insulin stimulation

2.5 R R g XA B TG K fRB . Pg 5 BR
FAHr B A XA E mRNA & 69300

1x10~ mol/L 5% ZEH] HepG2 4Hf 24 h 5,
5%t B4 H %S, LPL mRNA 7KFJC B 454k ,36 h
A, JFHRZEZE 48 h;CPT1 MTP PPARa mRNA
JKEAE 24 h BIWT SRR JFHREL 2 48 h(& 4),

3 i

IR JEVF 22 A 0 WA A8 G 3 AH S5 Y 3L [R]
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WS R WL R A
24 h 36 h 48 h

*
11 :
0
24 h 36 h 48 h 24 h 36 h 48 h
SXpRLH LR, *P<0.05, n=6,

Bl 3 1x10* mol/L f& S =R A [ AT iE HepG2 ZAAA ACC(A).SREBP-1¢(B) .L-FABP(C) mRNA 7K H3E{L
Figure 3 Expressions of ACC(A), SREBP-1¢(B), L-FABP(C) in HepG2 cells with insulin stimulation at different times
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24 h 36 h 48 h 24 h 36 h 48 h 24 h 36 h 48 h 24 h 36 h 48 h
5%t AL AR, “P < 0.05,n=6,
B4 1x10* mol/L fE B E R E R 8 HepG2 4% LPL(A),CPT1(B) MTP(C) .PPARa(D) mRNA 7k FRITE/L
Figure 4 Expressions of LPL(A), CPT1(B), MTP(C), PPAR«(D) in HepG2 cells with insulin stimulation at different times

FRAFRELRY, AR RSN EF M IR A K BRAWRE A RS 24 522 AR A B, IR
KI, IR TE AT A A IR A H GRS, BeRR EAFAIE TG F il £, ACC mRNA ik JolFAIL
AT ST ;Y IR FRELETE N IR — 201 JRFHEIIFRELE 2 48 h FURTE IR W1, 40N ACC
Z  NFAEAR LA i |, JE B A R r 2 55 , i ROBHHEREAR, B IR dE—20 1558, ACC FRiKiEA
TERCRRIIF" . R sh S AR S 0E . Il SREBP-1c Rik/K P15 ACC FihZEfbARMRL, =]
NAFLD f£pf IR ifEA IR R FRES 78 IR F F 258 & SREBP-1c #2415 ACC 3R
514 NAFLD™ X $E488 R IR Al HEJE NAFLD ()5 3K, Z 5HFEARACSE . M L-FABP mRNA £iA7E 24 h
KREZ P, IR — b PEREAR, DEHA TR X HE ¥ 3k T

[ RN EEA SRR, TR S R, B—J5 i, CPT1 1 MTP 43 5 2 s i g
YR A RE 2 IR ZE G R sh A AR, LA AARAN TG S il i OCHERS, 52 PPARa AYIE [T,
KA R, BIRICHEGLFBONNEIR I L B b AR C &I, 45T CPT1 B AR/ N R AR &
Z ORI AR R A AR, 1 R AR R kAR E A IR 7E NAFLD /& & e MTP
I AL ORRIO TR R S R A E RN AR E, AU R PPAR B MHY908 WS i % K
Z 5 AR A 0 il FOAZ 2 AR ¥ sz i R el R, WA RS IR I 2 BB R, 52
EEE T, 16 IR SIEMIEIATE T EEE 4500, A5 PAE IR JERT,CPTL MTP &
IR SRR BOHERL Wi IR A AR FFAIIG 71 PPARa mRNA FkEIRRAIC IR T8 5 4k 22 F %, 5t
A IR RE Bt EACSRAE R N Fe T, kAT £ FFEEE 48 h, #/K CPT1 MTP K& PPARa X B &
BOMTE A T BUIE B A A 0 B AR e S5 1, 5 PRSI #E ACC SREBP-1c L-FABP B3 [RIZ
EARWITERFR o IR FERFARMAE A 5 ZompLdl b 4h, LPL J2 S Z MUk, E 27508 TG IRE A
EHRFZA, Bl I EEZEERFNRNTZYS 0 TG K2 s i, 15T il LPL &
NEHE A A CHIBHE RV . Hod ACC AT L-FABP i, IR A & EEA 5 TG ILAE Y 2 AU R
WAIESE S5 IR AR & i BRA VI 1 SREBP-1c R AR RS AR IR S8 LPL 354 F %, VLDL
Z5HRYE, ENYTE NAFLD MRA KRN LR FEFREE 253 TG A H Z —1e, AR5
GEEEM, iR &M IR i), ACC XL ME o LPL FE R I T B AR Mk IR B 5 Rk T
[ SREBP-1c (& PE3GoR ,, SN0 RE B, /KM% TG feJidlss, #F— DM 1 IHFRE4niE
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TG W SHHEHER, Z8 LRl 76 IR TR e, BB
V55 M R AR G T, 5 I SR S A e P 5 R
K IR AR 2 B TR B0 TR BA | S22 2 B 7 T Hfe
DL i R LA

WA B 5 NAFLD iR BN R 22—,
WEE P, AEERIY] ACC SREBP-1¢ WA 71, IF
F54E 2 NAFLD JE AL ; i LPL CPT1 MTP PPAR« i
TR PRI R R AN B, JFEIFGET
R, 25 58 IR JERU™, R, BEFEAH DG NAFLD , 45
FEOE M AR AR T A s AR R EAEH ;T IR
W3E vk B AR AL, S 2D AR R BT AL,
A0 A T R T S MERR, 51BN . BLAR 1 L
NAFLD (ML A 2253, (896 3 e & 243 1 2 ot P
JIE 17 1R £ B B T Sk s A S VR, A
i NAFLD 1% %4,

ARG BT ARSI ST IR B R BAE IR T
LR 107 2 5 e AR I AR Ak B oh R R S B
PIRRHERU S H  £2  UERH IR 0 2 T 4 i AR 7
A R R 2 2 — | I o S o0 A s AR
R e R, IR NAFLD f#9 75 B Al
IHIT ARl
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B ZH i A pEGFP-N2/Pim-3 #5231 Bk iR 4 fa #5469 R 3P 1€ A

A S SR R R
("FEREE =B EREHEANE L TP M8 330008;2 /8 K R EGEHANEL T BE 33000657 LT 5
R HULEBEERE, I 201800)

(& E] HM W EH TR pEGFP-N2/Pim-3 #5445t 18 K IE Z 4 (lipopolysaccharide , LPS ) 52 A9 K BUB IR AR4-2] 4l ff
PGRRIPHLE], 73k SC00 00 4 40 . A AL (IEFXTIEAL), B 4H(5 we/mL LPS ABEA ), C 4H (25 8 Foki pEGFP-N2 5674+5 pg/mlL
LPS 4b3HZH ), D 20 (FLHJFok: pEGFP-N2/Pim-3 #4445 wg/mL LPS AbBEZH ) o a2 MR 4% 4L AL P 24 b J 48 T 0
A3 0.6.12.24 h J5 2 BIER B 20 5 RNA ]2 85 1, RT-PCR J2 Western blot 43 54 Pim-3 4 g 18] 6 437 (intercellular cell
adhesion molecule-1,ICAM-1) 'S %848 H A 8185 H (Occludin) mRNA MEHMFEL, SR AT 24 h, FHAMFE TR 55
KA (785 +1.14)% B 4 (53.13 £ 5.73)% ., C 4 (51.76 + 5.17)% D 4 (21.13 + 4.15)%,D ZHA0AEXT B .C ZHIH T &
Wb ERAGH#E L (P <0.05);D %41 Pim-3 £i5 5 A B .CAZNMMESAERITHEX(P<0.05) ;43 12 h J§ B.C.D
2 ICAM-1 53Rk ,24 h ik, MAXT A4, Z2FHAGRITEEL (P<001), DASB CHERARIT¥EL (P<
0.05); 43 6 h J5 ,B.C.D 4l Occludin R 3&ik, 12 h ik @ AHXT T A 41, 2R WAESEIFE X (P <0.01),D45 B.C4
ZRAGIFERE L (P < 0.05), &8 22/ 95 Z FR VT Pim-3 GBS0 il 5 4 M 9 RE S5 0B MR 40 L T, W B 5 18 A
VRS PR 40 M R R B R R RO

[REIA]  22/70 AR Pim-3 ; B EHR L AR MM R 07 W IR 2

[RESZES] R393 [XEkERAERD] A [XEHS] 1007-4368(2016)06-710-06
doi: 10.7655/NYDXBNS20160613

Protective role of recombinant plasmid pEGFP-N2/Pim-3 transfecting in rat pancreatic

acinar cells damaged by lipopolysaccharide

Jian Jie', Huang Yuan?, Liu Lizhen®, Li Shuang', Deng Feng'

('Department of Gastroenterology, the Third Affiliated Hospital of Nanchang University, Nanchang 330008
*Department of Gastroenterology, the Second Affiliated Hospital of Nanchang University, Nanchang 330006
*Department of Oncology, the Jiading District Central Hospital of Shanghai, Shanghai 201800, China)

[Abstract] Objective:To explore the protective role of recombinant plasmid pEGFP-N2/Pim-3 transfecting in rat pancreatic acinar
cells AR4-2] damaged by lipopolysaccharide (LPS). Methods: AR4-2] cells were divided into 4 groups: Group A, as the normal
control group; Group B, treated with 5 pwg/mL of LPS; Group C, transfected with blank plasmid pEGFP-N2 and treated with 5 pg/mL of
LPS; Group D, transfected with recombinant plasmid pEGFP-N2 /Pim-3 and treated with 5 pg/mL of LPS. Flow cytometry
examined the apoptosis of AR4-2] cells in four groups after 24 h. RT-PCR was performed to detect the mRNA expression of Pim-3,
intercellular cell adhesion molecule-1 (ICAM-1), and Occludin in AR4-2J cells of four groups treated in 0, 6, 12, 24 h, and
Western blot was performed to detect the protein expression of Pim-3, ICAM-1, and Occludin in each group. Results: The apoptotic
rates of Groups B and C were(53.13 + 5.73)% and(51.76 + 5.17)%, respectively, both significantly higher than that of Group D
(21.13 + 4.15)% (both P < 0.05). The expressions of Pim-3 mRNA and protein in Groups A, B and C remained a low level. The
Pim-3 expression of Group D was significantly higher than those in Groups A, B and C(both P < 0.05). The ICAM-1 mRNA and
protein expression levels of Groups B, C and D were constantly upregulated 6 h later, all significantly higher than those of Group A
(all P < 0.01), and the ICAM-1 expressions of Groups B and C were significantly higher than Group D (both P < 0.05). The
Occludin mRNA and protein expression levels of Groups B, C and D began to increase 6 h later, and peaked 12 h later, all
significantly higher than those of Group A (all P < 0.01), and the Occludin expressions of Groups B and C were significantly lower
than that of Group D(both P < 0.05). Conclusion: Pim-3 gene can inhibit the apoptosis of pancreatic acinar cell damaged by LPS,
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and also can upregulate the expression of Occludin and downregulate the expression of ICAM-1 to inhibit the pancreatic inflammatory

reaction induced by LPS.

[Key words] Pim-3; Occuludin; ICAM-1; apoptosis; lipopolysaccharide

VPR IR R AR A5 32 B ek T R R R AR 1 Y B
T ACAE P 5 18 R K i Fean, 5 i 38
BE o QAT R4 e Fi 2 Y ) R S Ay 2 A R A s A
AU R DITEBIFSE 3 AR rh e 24 W) 410 ) Jk
W o3 W IR TR SR YT T T, AH XS T — L
JBRIRTE | 25 YR ST INROR 22 Rt R i . AR
GE 24 PR B A A 03 1) 23 1 HIL R B L RR T
T3 e,

Ji g S5 DR 3 2 A% A o3 1 e AR AR B R Y
e R VRS (HTEA FhAH R B S g
Jir 9 5 DR RE B B R A B A G | BB, DA
WGBS 22/ J3 B IR Pim-3 o2& —Ff S
B, BITEZRIET AR NHA AN, fefl
TE A A 38 %l S E S A B o F N
22 /TR TRIR AR AL, JF i d A T PI3K-Akt-
MTOR 73 F iR AR 73— A5 i i, A k200 1 1) A K
L

Z PRI A 1 A A0 A G ] 4 Pime3
MR AU ELRR > T (intercellular cell adhesion
molecule-1,ICAM-1) BEAE A 5 1 41 ifd [5] Kz 240 i -
JRLA I 5T 2 (B G VR I, 2 5 B0 RAE S iR
RSN — R B 0 A SR LT FR O SE 2
RS A g imaE e UM oG . BRI
P88 1 (Oceludin) A2 _F K2 A i 58 %% i 4 v e T 2L
(25 KA 2R 1, 7T 3 e AR DA e Ul 5 7 2 P Y
M55 E ] R B S A B T4 A, S 5 REE
B R S 78, ARBFTEIEE Pim-3 LA 20 /i
S YL THIN R AR A0 M 0 BT TR DL RO ICAM-1
M Occludin ZEIR A5 , #81] Pim-3 B[R 7E 130 R
JRAn i b B PR B

1 #M#F7 %

1.1 ##

AR4-2] K R AR B vt 40 A 2R W [ 3 ] LAY 8%
TR 0 (ATCC) . JRZF LT (Hyclone 24 H] , 38
),DMEM 15 F# 5 (Gibeo A F], 2 [E ) , Annexin V-
FITC &7 £ (Beckman Coulter 23], 32 [E ), DL2000
PRUES IRY) (ARt RARA F] ), o 8 3 BRI EL
1 H £ Lipofectamine™ 2000 & TRIzol 5] & (In-
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vitrogen A H) , 32 [E ) , Pim-3 ICAM-1 Occludin .-l
s, Rl Z wBEPUIR (Santa Cruz A A, €
), E.coli JM109 Wk, =52 Bk pEGFP-N2 J 5t
20 i RE pEGFP-N2/Pim-3 (VL.VG 44 43 7 £ 24 45 5K
—ﬁ%)o 1Y i Sangon NAE R
12 F&*
1.2.1 %4

A TEHE X IR AR ARBR 6 B 4
N 7% 2% I8 2 M (lipopolysaccharide, LPS) 4b BRZH | LPS
AUE 5 pg/mL,6 HC 24, 25 Fokift Y LPS 4b
FEZH |5 wg/mL LPS,pEGFP-N2 44 n=6 H.D 2.5
2 JFR S e 1LPS AL PR |5 pe/mL LPS,pEGFP-N2/
Pim-3 4L ,6 H
122 iz

AR4-2] HRIAE S 20%M64F 13 100 U/mL 5%
Z 1) DMEM }; 355 T 5%C0, 37°CH; 24 h i 3%
2 d e 1 TR, FH 0.25%EDTA JHAL4NIE
DL 1 B4R, O B KA, DL 1x10° A4~ /FL3%
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Figure 1 The expression of green fluorescent protein of four groups under immunofluorescence microscope (x100)
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Figure 2 AR4-2] cells apoptosis in four groups by flow cytometry analysis
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and Occludin(12 h) by Western blot in each group
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