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[ E] HB M DPP- VIS O M2 A fbA gk amite , NiEST A (ST BEREMEDLS] . 3% : HepG2
LR FEFE B A % F1ER 50~300 wmol/L, 55537 24 h, 8iiMA A L&A 100~300 wmol/L, 5537 24 h, CCK8 04k
P E A AETG 2R, HepG2 AR5 3 th 23 S A A% F1 R 100,200 F1 225 wmol/L 1555 24 h, BN A ALK& 100,150
#1200 pmol/L 1537 24 h, fb2 & GIEAMAL P ATP & Bk, e AT 2RI i P45 88 3k B 6 4 R AR R A3 (AWm)
Ak, BB AR A AN, R SIEEXIRAAML, thAEFIERN 50~300 wmol/L A LI 40 AIAEE 3R, I1Cs, 1178
pmol/L; A A5 100~300 pmol/L X AMIAHE ZAMHIEHT  1C5 24 159 wmol/L, 5T BRZARLL , 1A% 51 =200 pmol /L i
SRR ATP B3 T (P<0.01) AWm B EHETIE(P < 0.01), =100 pumol/L I 7T E i P 4 /K - F45 B Ty Jir | 3 T (P
<0.058 P<0.01), A LB =100 wmol/L B ATP & /K- b 35 AR 85 25 vk B b 2 Tt i (P < 0.01), =150 wmol/L B 5 P
FUKF B TR (P < 0.01), =200 pmol/L B AWm B E M FIE(P < 0.05), Il FEERRIRLEH L ARG, 4518 . DPP- VI
FIZE O RIEAEZG A 1B AT LA T3 gehn (R D RE M5 1 i S 4 Bt

[X#iA] DPP-IVIHIFI; HepG2 4L ; Bk AT 1%

[HESZES] R977.15 [ XEEFRERD] A [XEHS] 1007-4368(2015)05-644-06
doi;10.7655/NYDXBNS20150509

In vitro assessment of mitochondrial dysfunction of hypoglycemic drug on HepG2 cells
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[Abstract] Objective:To evaluate the potential mitochondrial toxicity of A compound,one of DPP-IV inhibitor hypoglycemic drugs,
and to explore the mechanisms of toxicity of A compound. Methods; HepG2 cells were cultured in troglitazone (TRO)50~300 pwmol/
L for 24 h or A compound 100~300 pmol/L for 24 h. The cell viability was assessed by CCK8 assay. HepG2 cells were cultured in
TRO 100,200 and 225 pmol/L for 24 h or A compound 100,150 and 200 pwmol/L for 24 h. The level of cellular ATP was detected
by luciferase assay. The levels of intracellular free Ca*,reactive oxygen species (ROS),mitochondrial membrane potential(A¥m)and
mitochondrial permeablity transition pore (MPTP)were determined using flow cytometer. Results; Compared with the vehicle control
group, TRO at 50~300 pmol/L markedly inhibited cell viability(1C5=178 wmol/L),A compound at 100~300 pmol/L markedly inhibited
cell viability (IC5=159 pmol/L). Compared with the vehicle control,levels of ATP and AWm were significantly decreased in the TRO
treated group (=200 pmol/L) (P < 0.01),levels of ROS were significantly decreased and intracellular free Ca** were significantly
increased in the TRO treated group( =100 wmol/L)(P < 0.05 or P < 0.01). After A compound treatment, compared with the vehicle
control, levels of ATP and intracellular free Ca* were significantly decreased at 100 pmol/L (P < 0.01). A compound at 150 pmol/L
increased ROS level significantly (P < 0.01),A compound at 200 pmol/L decreased AWm level significantly (P <0.05)and
mitochondrial ultra-structural changes were observed. Conclusion: DPP-IV inhibitor A compound can induce mitochondrial toxicity
by interfering with mitochondrial metabolism.
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LR FURZ 20 M A R AR 2 | S A M RE
A B =R AR (ATP) M FE 2 i, KiEn
WFFE R GoRn AT a4 345 | S fLFIsE
TR AR SR T AR, ORI DR 2
SHEUEYRE AR IR ATP & TR, BRI K
A H AR U2, T A A RO UR T F5E 42
718, DA I o R U 5 P T AR T B e 2% 1
HIZ5%) , P EOX SRS R LR AT T B ROREENL
il SRR S VF 2 25 W) ] BE RO TR AR, 2 2
FE PR 25 T A AT ) 25 23 ) B AH DG A BRI T iy )
2 RTEMI e AT,

H AR BRI T2 AR AR N Sh 52 |
PRSI M 1 | e 20 O R R A5 T A b
WFFE R A R AR T B2 T ok i L 40
iR, HepG2 4 MIDA J &% KA H miDNA
TR A o H AT A BRAR ) ZobL (4 5 1R 1A A1 i 12
AL -0

i 4% 1) i (troglitazone , TRO ) J& 5 — 1~ 3K 4541t
P T e R S RS 2, (HEE T
2000 4 PR E p BF D gaa s . WFSEIER , ks
Z A ) REPE DL 5 R BRI D RE R A7 DG
A AL W2 —A BT R E A IR IR IV
(DPP-IV ) il 77) 2 37 25 | 122 25 W 2 kT i 2 R
FR TR AR PR 24, G0 1 o A R T
25 IE ZAE K1 (GLP-1) B BRI M (2 ke £ 3R
JIR(GIP) K-, 2535 o B B AL RERE AT, [W] ik B
AR TN 2 2R AR R I A SRR S M
BHATE D RAARIME , A2 8 HE2 S8R, DPP-
IV 1301 70 S R 245 E 28 1A V22 i 25 Al Tk 1Y)
S, BT DPP-IVAEMTFL Sh Wl 21 )2 3Rk 4
TETEME N A IF BRI RS0 Y R A
i LA B PN B A R I | ST R LR B ISCET 4
£ VR o O A N | SR A AR S Iz
O L TTHY DPP-IVAIHRIZE R0 25 th 8L 1 i oo
DA PR BB PE S BRI A AP PR | ik
17, DPP-IV 410 il 77) (9 130 22 e MEATS AR e 2T 2 1
WFFERIFH ST, IS A A& B rgsEtEpILI %)
HigRaHAHEARSEL, HEHATET A
S PR RA T RE T IO I AR D, HIF A
FE53 BB IE I R RN SRR DI RE S TLA
DR, A BIFSE L B W ELAT SR R I TR T A 24
Pyl A% SR S B 2550 A AL G YR HepG2
MMLRAATIRERI R . TR A LS PRy nl
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1.1 ##

NHFEE A 2R HepG2 A (FhARMGE4E U E )
A& B B (205 R >98% , 4 F it ol 441.54, g
FEDRHA AR, A LAY A A6l ;G
A 1L \DMEM % % B5 55 3% 2L 0.25% Trypsin-ED-
TA(Gibeo A 7], 3 [ ) ; CCKS 4t 808 7 £ (17
{oACZEWRIE AT, HAR) ; SR AR e A 4G 3R 7] &
(BD A 6], ZEHE);Fluro-3AM 45 B 79 GHREE I
PRI & ATP ARG & (VLR 138 =
KA FARWIFEI) s MG IR 24 FL K 96 FLAN
J 5% F2 ¢ (Corning 22 A, FEH) ; BE#R 1L (Molecular
Devices 23 F), FE[H );Thermo (815) fHIREEFE4H
(Thermo Scientific 2y /), & [F ) ; A ¥ % e ( L
I B AR AR, MEIOCEME (BT
IX71,0LYMPUS, H 7 ) ; &5 AR 25 0L (Thermo
Scientific 2 ®] , JE [ ); 373K Sy 28R K TH
(SANYO ~#], HZA);FACS Calibur™ U4 L
(Becton Dickinson 22w, 32 [E) ; flAFLAR A AL (En-
Vision, PerkinElmer A 7], JZ[E ) ; Tecnai-12 Biotwin
75 5 L AU (RN A F 22 )

1.2 7%
1.2.1 fmpaizsi

HepG2 41557 F DMEM B2 57, N 15%
JEZEIMTE A 1%L, B 37 CIAERE 5%C0, H33%
MR IR ) ERVEIE N 1x10° D /em?, 2~3 d ik,
MMM A R IR 3 80% A 47 AT A5 4%, M HepG2
SRR, Aok, EILHEH 0.25% &
fiti—-EDTA JHALI AL 2~3 min,

1.2.2 e f & & amn

B A K39 HepG2 4 #2218 (5~6) x10° 4~/
FLIERPTE 96 FLAH, T 24 h J5 20 B Hn A th 4% 51 B
50.100,150.200,225.250 #1300 wmol/L, BEANA A 1k
EWIFIR 100,150,180,200,205.210 F1 300 wmol /L,
Rig% 24 h e, BFLINA 10 pL A9 CCKS i3], 7E 1%
FANIFE 1 h, FHEFR A FLTE 450 nm &b
MG, P IS 3 (% )=[ (As—-Ab)/
(Ac=Ab) Ix 100%, As AiREFL (&4 4 BB 5%
£ CCK8 SHYERIR ), Ac Xt BEFL (5 A 4 B 1%
FrHk CCK8 A FHVEMIIT) , Ab s HAL (A& 41
JLFT B 4 ) 5 55 3 (CCKSB)

1.2.3  JAR ATP K-F#m)
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ORI HepG2 4035 IR (3~4)x10°
AS/FLEERNTE 24 LA, T 24 h JE ARG HLAETS
R W 21 4y i A i 4% 31 R 100,200 Fi 225
pmol /L (3557 24 h) , A LS W 100,150 F1 200
pwmol/L( 555 24 h) , B X R (A% 21 i 775 15
X R R A SRR T 0.1% DMSO [ DMEM £
FRIE A LA YDV RV BT HE ZH A A S (AR
T 0.1% T WA DMEM K5 5723%) | Rk BEE A48 ik 3
AEIL A 3T CHIFNEE 5%CO, ¥i3efa 557
Fi B8 ATP A5 IR & U I P S AR 4 e, el ik
FLARAG AT ATP Flvie BEEA TR
1.2.4 ZBRBEEAL 200A Ca R A& RN

an 1.2.3 WA AL HE Ty =, thAg S ERZH A A fE
AU THZ)E 24 h HIE MR, 2 5INAR
[ 5G9 EH(JC-1  Fluo-3AM . DCFH-DA) , i B8 &
PRI S A UL A5 37°CIEE AN IRl R R) |, PRk
B T AR, AR DY Ca? Wk BE TE R4 2k
7 A S5 37 MR 45 L (MPTP ) FRZR R AAR TR v, 7 14 235
RO BIFHZDEGHRE R FL2/FL1 FR
1.2.5 v IREEIREN

O A K30 HepG2 4HAFERAZY 1107 /AL
FERNTE 10 em FEFRMLT, T 24 h J5HE R4 530
JA #h A% 51 i 100,200 F1 225 wmol/L, A f£& %)
U 100,150 1 200 pwmol /L, BEA i xof HR 20 ( i1 4%
1 A ZEARFR A 0.1% DMSO () DMEM 5% 35
A LE Y A IMAERTRE 0.1% P R DMEM
FRgR L), B E A bR 1 AL, A 37 CH
MBI 5%CO, Ki 256 h 8535, 24 b J5 WOAE AN e v i
BEIMAR S22, 8 RS Ve e SRR -8 5 , 28
IEEORE K 5 SR E R R L, B R LY B B
PR SR B TP IR TR A Y (05 L FLBE SR
1.3 %itsFiE

SEIGEIE DL IIEL + BRifEZE (X £ 5) RN, 4k
AT 250 ) 5 A T BRZH AR Y 4 1) He e i BR DA
THES. O Levene s ¥ 56 #5558 14 )5 2%
Febk, R 255 (P > 0.05), M AT & )7 2%
53 AT (ANOVA) ; 4 S J7 22 7K 55 (P <0.05), Wl H]
Dunnett’s T3 #4741 [H] HLEA 5 (0.05 F10.01 7K 5
QUUERTT Z WS A Gt 2# 25 (P < 0.05), 1
HE—2 H Dunnett t £ 565 17 21 8] b 52K 55 (0.05
F10.01 KF) 5 W7 2045 R s it2 5%
(P> 0.05), MG T4, S8 b rf Gt ¥R A
SPSS13.0 4t i+ 1A 43 7 I F Graphpad Prism 5.0
TEE,

s R

2.1 WAF B Fe A A 75 & 3t HepG2 48 it 75
&R0

G AAE L, g 51 = 50 wmol /L AJ
DLBH 70 HepG2 4 ML A7 , 1 ELbifi 5 vk B 10 3
T IR R  1Cs 2978 178 wmol/L, A fLEY)
PR =100 wmol /L B, AT I HepG2 2l
FENG T LB W B2 A 385, 00 ) 58 B I 85 0, 1Cso
2574 159 wmol/L(JE 1),
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Figure 1

trations

2.2 TRO #= A L& 7% ik 2T HepG2 2m i M ATP
K v

LIRS B2 (DMSO) A LE , il 4% 511 i 200 Al
225 wmol/L 41 HepG2 40l ATP 7K 43 5] B A
T 28%H01 31% (P < 0.01) ; 5 HE0 BZH (B ) AH
He, A fB & W% 100,150 F1 200 wmol/L 2 HepG2
R ATP K WIAR T 219% .20% F1 40% (P <
0.01,& 2),
2.3 TRO #= A HL&-4 ik xF HepG2 4m it W 7& 1
Z.(ROS) KT 4 %

O3l 5%t B A HE,  #h A% S =100 pmol /1
YEHT HepG2 400l 24 h J5 I ROS W 1T
(P <0.058% P<0.01);A L&A 100 pmol /L
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Figure 2 Effect of TRO(A) and A compound(B) were treated with

different concentrations on intracellular ATP levels

YEFT HepG2 4HiEE 24 h BN ROS A3 T+ #a i, (H
JE B FE A, =150 wmol /L ¥ = 4H HepG2 41 fifd
N ROS BEMEFSE (P < 0.01,83),
2.4 TRO F= A &9 %k 5T HepG2 20 it 1 45 &
F KT8 R

S35 45 HOXIRALAH E il A% 51 A =100
wmol/L AEFH T HepG2 4l 24 h J& , il PN 45 25 17k
VA BFEETE (P <0.01);A (&P 100,
150 1200 pwmol/L B HepG2 2T A Jif P 455 85 17K
SE B IR T BB ZH ) 2.09 ,3.00 1 4.03 175, B
X RRZH 8 2 VTR (P < 0.01, B 4),
2.5 TRO #= A &4 ik *F HepG2 20 L & ¥tk
Ji W, 45 84 % v

A% 21 B = 100 wmol /L B} HepG2 40 £k i 4
FRELAZ B R R, 24 =200 wmol/L A X FEZH &
FEYETRE (P <0.01);A (LEWEM< 200 pmol /L
A HepG2 21 B4 hr 1A 5 i 37 5 % R AT L T LF- %
H AR AR HRAE 200 wmol /L 74 i HepG2 4
JH AR AR M LAV X R ALY 0.15 £, Bkt B4 Bk
E (P <001,/ 5),
2.6 TRO #= A &4 7 ik *F HepG2 20 L & ¥tk
MR

Sy I A, * P < 0.01,7°P < 0.01,n=5,
&3 A[EIHBEH TRO(A)FI A ALE 97 (B) %t HepG2 41 i
PR P SRS 8 52 T
Figure 3 Effect of TRO(A) and A compound(B) were treat-

ed with different concentrations on intracellular

ROS level
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Figure 4 Effect of TRO(A) and A compound(B) were treat-
ed with different concentrations on intracellular free

Ca* level



-648- [ S PN

A 5007
— 400
S
S 300{ —L
= T % %
— * sk
2 2007 — -
.
= 1001
0 T T T T
DMSO 100 200 225
i1 4% 51 i ( pumol /1)
B 4001
= 3001 o+ - T
el
=
2001
B
.
ey 1007 * sk
0 T | T

0 I(I)O 1;0 200
TA1308( pmol /1)
ST I AL, P < 0.01,n=5,

K5 RREMEER TRO(A)FI A fL&H1(B) X HepG2 41

PR 2R LA P 5 )
Figure 5 Effect of TRO(A) and compound (B) were treated

with  different concentrations on mitochondriol

membrane  potential

A% S 100 wmol /T, B 3843 27 44 Bk il | 356
[T L T3 FE R AR IR S 5,200 pumol /L B 543

£

150 wmol/L A f£&#;H:200 pmol/L A fb&H,

A X BE (DMSO) 5B ;100 wmol /L TRO;C:200 pmol/L TRO;D:225 wmol/L TRO;E;

2R RS P 225 wmol /L S AT U 22 %5 28 ki A4 B 5
i ik | R S 2D | LS N B U B O A I e ek
A5 A AEEYITE 100 F1 150 wmol /L e ki 44 K IL I
555,200 pwmol /L B R L3S 432 b (A i il | 3 Jo
L 9% B AR I B S 58 (B 6)

3 i

ASZEEE R % TRO= 100 wmol/L 240 il
PR P A S M T R M PR S vk B P T
T S A3 A A R Bl A BRSO O R
B0 I 25 ok 8 BB B, =200 pmol/L K T
HepG2 AR ATP & W, 3R R B A7
2 TR SR AR YO B HR R T AR SNk A
BRI T IE AR T AE

AFFERI A LA WIEHT HepG2 4HiEHT,
TE AN A A5 (73.6% ) B HEEERT (100 wmol /L) AJ
DA LR RS LR LT RE R, BRI HepG2 21
LRI ATP A SRS F-A , 7F 150 wmol /L 5
SRR Y ph A G v RN B PN T A
FFHE , 7E 200 pmol /L LA A 5% L A7 i 250 T [, 3
SR LRATE S B, WAk B T
WKL PSR . R A LAY R EE
TR RAA S MR LR, WIRZRIAR I E kT
AU, REERRYIREE R S 555 N
TN AHEAE T

AG, -
XTI (FAE) 3 F: 100 wmol/L A fLZ59 ;G

Bl 6 REIVERR TRO Fl A L& W% HepG2 AL LR IR I E5 #4152 (x6 000)

Figure 6 Effect of TRO and A compound were treated with different concentrations on mitochondria ultra-structure (x6 000)
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