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Effects of Rosiglitazone Combined with Insulin on Oxidative Stress
and Lipid Profile Level in Diabetic Rats*
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ABSTRACT Objective: To explore the effects of rosiglitazone (RSG) combined with insulin (INS) on oxidative stress and lipid
profile level in diabetic rats. Methods: 30 healthy male Wistar rats were randomly divided into three groups: healthy control group, DM
model group and RSG+INS group, with 10 rats in each group. Diabetic rats were induced by streptozotocin (STZ) model. Then, the rats
in RSG+INS group were treated with RSG (3 mg/kg/day) via stomach perfusion and INS (2.25U/kg/day) via hypodermic injection, and
administered continuously for 8 weeks. The body weight and blood sugar values of each group were recorded 1 time every 2 weeks. After
8 weeks of drug intervention, the levels of serum total cholesterol (TC), triglyceride (TG), low density lipoprotein (LDL), high density
lipoprotein(HDL), glycosylated hemoglobin(HbA1c) and the malonaldehyde(MDA) were detected, and the activities of serum superoxide
dismutase (SOD) and glutathione (GSH) were detected. The morphological changes of myocardium were analyzed by hematoxylin
alkaline Fuchsin Acid (HBFP) staining. Results: RSG combined with INS treatment in diabetic rats resulted in a time-dependent decrease
in blood glucos(P all <0.05). After 8 weeks of drug intervention, the levels of serum TC, TG, LDL, HDL and HbAlc of rats in RSG+INS
group were significantly lower than those in DM model group (P all <0.05). Compared with the DM model group, the levels of serum
MDA of the rats in RSG+INS group were decreased significantly, while the activities of SOD and GSH were increased significantly (P all
<0.05). Compared with the DM model group, the myocardial ischemia/oxygenation in the RSG+INS group was lessened. Conclusions:
RSG combined with INS can effectively combat oxidative stress in diabetic rats and improve lipid metabolism in diabetic rats, and it has
a protective effect on myocardial tissue.
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LIS FIVRE 0 B s 1) A LT 1 AR 58 4 i R 2 TR R 241
L FEIVE R ZE S, Rl A 3 00 R B A A 2 B ZE I BL]
Z—B A RFSEIE S, ek ke i ( Torpedo Danger Zone, TZD)
J5 5 K (insulin, INS) 51 , B HLA LT RE , Q78 1 45 40
JH b mHAS 271 I B A a2 15 44 4 (reactive oxygen species, ROS )
B A ST AE T Bl g oTH, thAS S0 ER AT LA R A2
ROS 7240 B A5 (rosiglitazone , RSG ) J& F TZD 2 INS 1
G, TR S i A A G B 452 44y (peroxisome prolifera-
tors-activated receptor -y, PPARy) s3], A RMHR KL
I, PPARY TEfg 4 h R & 223k, FEN i T i A g Joa 4 Qi v &
FEEZE R, TR RS B A A A N AR ZE AL AR
PLBENIRAR B 2R (streptozocin, STZ ) 1 A i 175 5 £ 57 (W PR K
R BSR4, 22 ML RSG B4 INS THAT PR G
KGR, RSG B A INS &5 B A G a3 AE R % i Ag
R A

1 MR 5% ik

1.1 RIERE T 5ile b E

A34H ;30 R pUAE MEPE Wistar KB, F 22 M K2 S )
Yyp AL, YFATIES  SYXK (H)2018-0002, K K
250-300 g, iGN PETE SR 2 8 BERLAT A 3 40 . Al e IR 2 OB IR
TS PREIIL] (DM BIRIZL) Hl RSG BKA INS 41(RSGHINS
1), 534 10 K, #RIEy . DM 4171 RSGHINS 41%J{] STZ i
B AT R PRI B 3 < RN £ 12, i s 3 S P
) STZ FriE iR iiR B (55 mg/kg, 32[E Sigma-Aldrich 2
Al 72h J5 |, R IKEE RO T MBI, 25K 1 W AHE
KT 16 mmol/L, H Bk EERE | MR, BV BRI A
§lo [IAS, X R X R ZH 19 R, T s 1 G A AR R A TR il 2%
il X% Ab ¥ RSGHINS 41, L RSG (I AHE TTAEATBR A
7))3 mg/kg/day YEFE , 1 INS (VLI FRA LR 24578 BRI 2
71)2.25 Ukg/day B2 F U5, 252525 8 8. LIXF RSGHINS 41
KT THRYY - LT P4, ST A0 [R] 0 S Al ] 5% o A gz 51
Bl B (LR B A PR 5] )
1.2 BERARARAEER Mg

2 J) i B ), PR A 2R B AR, R SRAR AR, B
2 Ji) i1 2 ISP ], SRR 4% 2H K BRIk M., KA, ( =3 2 A i A
ASC, = A A IR B A A B2 ) ARSI A , 1 s IR AR Ak
1.3 BERRARMMAEFI#EL MLTF B (HbAlC) il

2T AL EE 8 JA S, & 2 KRGS T I H Z A A TR I
(40 mg/kg, 7114, £ ¥ Sigma-Aldrich 23 H] ), 28 AR IE N iM
2 mL, iR FE S, 1500 r/min, 4 CE.0> 10 min, Y 4E 2 107,
FARAET -80°C UK A 5 % F A JIH [ i (total cholesterol, TC) , H
T =W (triglyceride, TG) i %5 J& i§ 25 14 (low density lipopro-
tein, LDL), &% g 4 (high density lipoprotein, HDL ) Fil
HbAlc Fpr 2 Wl & ( RS MR A ), 42 A
SAEYE L7180, H A H 3720 ) X 45 41 K BRI i R
PRI, P U A A TR

1.4 HEERTR KRR A E AL B dE v B

K AR AR O HE 2 R 325 46 I 1ML 3 N - 8 (malonaldehyde,
MDA) & i, HARSEAES BRI R S e 5 (R s e T
TRWFITIT ) 5 2R FH e N S Ak T A 35 768 4L A ) B AL il (su-
peroxide dismutase, SOD)¥G 1 , B4 XURH JE 7 Y 152 vk 4G I f.
TE4 e H ik (glutathione, GSH)IE P , HAKHEAE Z: Bk I i) &
VLB Cr A A ) TR 5T ) o
L5 ALZERRZE LR HBFP 6

B AR B e D A, 2 R M (4% ) B2 )5, A A
YR, AT R ARRERIEE 4235 KRR (heamotoxylin basic.
fuchsinpicric acid, HBFP ) Ju {8, #E4 7.0 IUB S 28R, IEH 0L
LY LT A AR 0 R B, AAN R R 2T e M it
1.6 GEita#n

SR FH SPSS18.0 B AT 24400 . W BERE E2 1t
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LSD-t A, B (] P LU A 220 t K30 o B2 AR Bk 7 o=00.
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AR RUAT . Il HbA e AP LA 25 5
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SR IfAE 7K S 2 A B AR A P 1 R 6 (P<<0.05 ), {ELAT o T fit
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Z 5 BE(P<0.05), 5 DM BRI AH LK, RSGHINS 4 K LK
MDA 4 i g E F#{K (P<<0.05), 1fi SOD 1 GSH i ¥4 I B & T}
11 (P<<0.05) ; S {at e Xt BEZH AH Lk, RSGHINS £ A fUY MDA &
B B T (P<0.05),SOD il GSH 3% 1 i F & (P<<0.05),
FEWLF 3,
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HBFP YL 425 R, 5 DM BERIZHAH LE , RSGHINS 4.0
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Table 1 Comparison of weight, blood glucose, HbAlc levels of rats in each group

Variance analysis or repeated

Sampling time ~ Healthy control DM model group RSG+INS group measurement analysis of

Indexes . Remarks
(weeks) group(n=10) (n=10) (n=10) variance
F P
) Overall comparison
Weight(g) 0 100.0+2.2 100.3+2.4 99.8+2.1 1060.445 0.000
between groups
Overall comparison of
2 104.3+3.0' 85.0+2.1* 92.3+3.1 42.547 0.000 .
time
4 109.1+2.4' 74.2+3.4* 95.1+4.3 155.142 0.000 Interaction analysis
6 112.0+£3.3! 69.1+4.0* 96.8+2.2 HF=0.4683
8 114.2+5.2! 71.0+3.1* 98.9+4.1°
Blood glucose Overall comparison
5.7+£0.2 18.1+£0.6* 17.5+0.7* 928.486 0.000
(mmol/L) between groups
Overall comparison of
2 5.940.1 17.5+1.2* 14.5+41.2% 21.188 0.000
time
4 5.6+0.2 18.3+2.4° 12.541.1™ 21.179 0.000 Interaction analysis
6 5.840.2 18.0+£2.0° 11.242.3% HF=0.5063
8 5.6+0.3 18.2+1.5° 8.6+1.7"
Overall comparison
HbA1c(%) 8 3.5+0.1 8.7+0.3* 5.540.5® 1334.527 0.000
between groups
Note: Compared with healthy control group, *P<0.05;Compared with DM model group, °P<0.05; Compared with 0 week, 'P<0.05.
2 HEKXRMBSEIRAIE N R
Table 2 Detection results of lipid index in each group
Groups TC(mmol/L) TG(mmol/L) LDL(mmol/L) HDL(mmol/L)
Healthy control group(n=10) 1.89+0.17 0.63+0.07 0.81+0.16 1.71+0.62
DM model group(n=10) 5.78+0.85* 3.40+0.31° 1.38+0.49° 0.68+0.24*
RSG+INS group(n=10) 2.23+0.29° 0.78+0.17° 1.05+0.19° 1.47+0.74°
F 503.532 838.086 8.102 8.929
P 0.000 0.000 0.002 0.001
Note: Compared with healthy control group, *P<0.05; Compared with DM model group, °P<0.05.
%3 S FRBAXRENLBIERHKRNLER
Table 3 Test results of oxidative stress in each group after 8 weeks
Groups MDA (nmol/mL) SOD(U/mL) GSH(U/mL)
Healthy control group(n=10) 0.68+0.13 23.62+2.85 422.3+63.2
DM model group(n=10) 2.32+0.81° 9.37+£3.29° 267.3+£31.9*
RSG+INS group(n=10) 1.38+0.33* 13.71£2.15* 341.6+42.9*
F 25.880 67.971 26.344
P 0.000 0.000 0.000

Note: Compared with healthy control group, *P<0.05; Compared with DM model group, °P<0.05.

3 i B —FEE0 , FRRE DRI I A E S B FET AR T 0 I I e 9
R R , ™25 U RIS BB R AR A2, STZ XK FUBR 5%

PRI —Ff R 2206 5 RS 1 AR 1k 0 MR SRR A2 B A AT Se B Ve MG SR AR, — WM I I 1 5 K 5 i STZ
SPGBV N A R AWK B AT, (55me/ke) 5, o RIS B MR, INS 43 WATE L , g 7+
PRGETt  EPR I AAE F ik 100 270, & HITC AOFLAERZ 5, iR P28 1RG0, AR ST R ] STZ i 1
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DM model group

1 FEKRROAZA HBFP Sefazk R (x 400)
Fig. 1 Results of HBFP staining of myocardial cells in each group( x 400)
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MRS

REAR I F MR A SR, I B A
JELMARZEALAR B AL B ™, ARWF5EH , DM BRI AR A Il
18 TC #1 TG 7K -8 @14, 11 HDL 7K F-J0) 2 32 FAIK, 37 4
AR R IR B 4 &4 T BRI % RSG B4 INS
AbFR 8 JEJE ,RSGHINS 4 KR ERAYAYINIE TC 1 TG /KSE BT
W& HDL /KF- 214, ] 0L RSG P Fds K LA i 7k -
B EVEVE R . RSG 1 INS B, HoAE FRLHI T fE 2
% PPARy, HfNHi#Msi2HF 4 (GLUT4) WM&k, feif
GLUT4 [M 40 M R 56 7% , 3 N4 o 5o I 2 B 45 B0, ARG ot A
L0211 AKIF ST 45 S K R, Bt R R] A SE K, DM BRI ZH K BRI 4
AWM 5 DM BRIIAR L, 2B 4 A 4R, RSGHINS 41
KERRE RERI, S5XBMEFMTRE R 3, RSG B
BT PR AR R T A R FHR, S IR AR (2 U R0 B
AR AL LR, SRR R E RN G B REE
B, ROS ZEfyr=Eid 2=, & [ 3 GhE 2 M A AE
1%, 81 R R8T R A3 AL % , MDA 25 Bt AL i BB =)
Z—, HEE BRSNS ERE ., SOD Al
GSH JZAUAAE# EEPUAET, BB PRI AN sz A
FEM P45, SOD H1 GSH 1 M & AR 2 e BRI BT A Ak fig ) i
FHARPY, A TFFTIESE, RSG figfig i SOD % ¢, fi kA A ]
BT H SR A AR, A2 R H0,, HyO, FEid Ak U 1 15
FAF, %748 H,0 il 02,RSG B A VEIER A B AR VER , 1n
RSG ] DARSAIS i A ER 6 B 1) B AR 7 , X B 14U —
PRI 28 AT AR PRI R BRI |, %2 5] DM #5578
ZHR BRAY 0T MDA 55 i 380, [RlAT SOD FIGSH 17 14

B L RRAIG, 4275 DMK AR A7 7R B S B 8L Ab I i A o TR
J RSG HKA INS A PR AR A B 8 iSRRI MDA &%
R TR, 1 SOD A1 GSH {f PEI 8 2 154 , #2715 RSG ] LA
FRRm MR S DR AT PN 2, HERAUAIERR A S hE
1o BAWEIESS, RSG REREARME R A BRI iR PR ST A 5
o, FPRAMEMRE R -1 E R OIS AR A A KR T R R
5, R PR R B0 LT AL ABIFFE Hh  HBFP e (B 45
R B~ 5 DM BRI A L , RSGHINS 2.0 WLEF 4 M 21 (4 1 4L

FlgiZb, 27 RSGHINS 2.0 LR i A2 J3E 0ol , X ] RSG 1K

£ INS X DM R UL IELLZUEA SRR T, BAR RO 55 S

FEA TR — 2P
2 B ik RSG HRA INS W] A7 RO STl bR R B P 114

A AR A , A D R Bl A I A S 5 2, O X L
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