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Abstract

AIM: To observe the influence of oxymatrine
on insulin resistance in patients with type 2
diabetes mellitus and the mechanism involved.
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METHODS: This was a prospective randomized
controlled clinical study. Patients with type 2
diabetes mellitus were divided into either an
oxymatrine treatment group or an untreated
group. Glucose oxidase method was used to
detect serum fasting blood glucose (FBG) and
fasting insulin (FINS). The homeostasis model
assessment of insulin resistance (HOMA-
IR) and homeostasis model assessment of
insulin sensitivity index (HOMA-ISI) were
also detected. ELISA was carried out to detect
the serum levels of reactive oxygen species
(ROS) and tumor necrosis factor-a (TNF-a).
Western blot was used to detect the expression
of protein kinase B (AKT), p-AKT, glycogen
synthase kinase-3a/p (GSK3a/B), and
p-GSK3a/ B proteins.

RESULTS: FBG, FINS and HOMA-IR significantly
decreased and HOMA-ISI increased in the
oxymatrine treatment group compared with
the untreated group (P < 0.05). Serum levels of
ROS and TNF-a in the oxymatrine treatment
group decreased significantly compared with
the untreated group (P < 0.05). Western blot
analysis showed that the total protein levels of
AKT and GSK3a./3 were unchanged (P > 0.05),
but the expression of p-AKT and p-GSK3a/3
significantly increased in the oxymatrine
treatment group compared with the untreated
group (P < 0.05).

CONCLUSION: Oxymatrine can reduce FBG and
FINS, and improve insulin resistance by reducing
the production of serum ROS and TNF-o and
by influencing the photophosphorylation of key
proteins (such as AKT and GSK3a/B) in the
insulin resistance-related signaling pathways.
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A IGAF VAR i P E M (reactive oxygen
species, ROS). XJ& BT i 5 3rw A 1
otumor necrosis factor-o, TNF-o)2~& #9%
oy, K By F AR TR P AR G0
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Tk KA1 LA BRI AT 52 7 ik,
B G SE 5oy BN B T M Fe ROE T 2
BELR, KR H) B AR RACE R A B LB R
WA, M By KT YLAR A LR B &
LI # (homeostasis model assessment of
insulin resistance, HOMA-IR)#= & B Z A 2
F5 # (homeostasis model assessment of insulin
sensitivity index, HOMA-ISI):k /IELISA#:
n #4EF F PROS. TNF-ad8; X
Jl Western blotiil 7 28 % & # B B(protein
kinase B, AKT). p-AKT. #&/RA kBB
3a/B(glycogen synthase kinase-3o/f, GSK3a/
B)~ p-GSK3o/pE AL L.

R NOBERMBERERT T, 2R
EHBBIEIT G0 Bk G T RN, =
A, EHLMR S E B EHIK(P<0.05), HOMA-
[R41%,(P<0.05), HOMA-ISI¥ 7 (P<0.05);
ELISAZ R R &, Z2R8AELmE 7760 %
# ik FROS. TNF-08 % % Z4& T 2+ 2
20 B % (P<0.05); Western blot4 R 2%, £
BAE S ABAL P G 0 BT 4a I & @ AKT .
GSK3a/p4 &R % (P>0.05), mp-AKT.
p-GSK3a/B#) P 2.3 1m(P<0.05).
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2013-01-01/2014-01-017r] L 2= ARk K 2 55 VU B B
P 23 WARHISCIR (A8 A 2 000R T T2 B H
PRI B 30B (P #836.72% £3.15%), LA
}:2013-01-01/2014-01-0130] b 25 F} K 2 55 1Y
I BESCIA B AR A8 A S A T IR2 BB SR
I B 300, 1E AN IRACTHER35.14% +
2.86%); (2)MRHE = 27 10 B0 2 S U], JF 2 AT RLGS
W FERT GFEAT 5 A FI U, B R BT A B 5 R
> TR B, FFEE A R, 3Bt
FURF R Ho At g B DK 2=

1.2 7%

1.2.1 AR E SR A LI RELIGHTI0 h
B, BT SWIEIT A T EE DRE
TSR, 3U%/d, FEX300 mg), TiATT S8 i
T RS WA B B ik 4 mL, 2764 PR Pkt
[ B0 R, YR 2T, #500(5000 r/min, 10 min).
1.2.2 E£%F40: (1):KHHL A 3EL
Fr AR I H i = B (triglyceride, TG). & IH[E
fi(total cholesterol, TC) & & K 53 Y MLy b
AR EFEIEAYRFIR b, DARA 7K R
), A L Y8R TN T GANT C5 A= ik 751
L THT b R [ A TR AT AR A R, e
JE; (2R FH 6 & i S AL B2 'E FBG: 7E625 nm
WK 8 I W e R AR PR € 4 1) T
6V ERE R R A R A 2= (3)HOMA
VEOT i 5 B i Ty i DA R B 2R HR T 00 TR
B R MPTIFE H(homeostasis model assessment
of insulin resistance, HOMA-IR) = FINS X
FBG/22.5; ik & % U8 £ (homeostasis model
assessment of insulin sensitivity index, HOMA-
ISI) = In[22.5/(FBG X FINS)|""; (4R =
FESEE M EFINS: Bk, T2E410 hE iR
HHEUR Bk L, ok, SZ2ARXFES minNIRTES
H75 EEER KIER250-300 mL, ML
— BEAKTI R, 1. 24 3 hoyr Bl REA; %
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FHELISAKE i1 7% -FROS . KAER FTNF-a iy
KA R B BOARUE A 5501 mLAR A —
He7fLHh, IR AR RS 0.1 mL, & T
37 ‘CHFE90 min. FHiiA TAEBHAESL0.1 mL
WU, B 137 CHFE 60 min, FIPBSHEER3
G ¥ ABCLARMHZAEALO.1 mLAKIIMA, &
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AE I E WG EENY; (6)K I Western blot#Gil] A
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4 CUKFIRET, IR H 4RS00 & —PU1 h, YRR3R,
5 min/ik, W B —H12 h, PeE3 K, 10 min/ik. H
H 3h AR, I b 2t K,

Yiit AP K HISPSS19.0%t 545 Jt ik

175087, i1t 45 K Fmean+ SDFE 7R, P<0.05
NEFBHI RN

2 B8

2.1 W R — A FA G AT KR IR — A% R
(0 23 T A] A, A S0 O 2R X R ZE A
i AL S S 00T AT, B PR
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TC. FBG. FINSH &7 ZF L4258 X
(P>0.05)(FR1).
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BITUL R EFBG. FINSH & 8] BAL T 1
4H i34 (P<0.05); HOMA-IR B AR T 1A 21
#(P<0.05); HOMA-ISTH & = T % e 4 2
(P<0.05)(3R2).

2.3 %978 wkis, MATG. TCHkE Atk
IBTACRIN G ST N, 45 T R A S I0E
J78 wkia, EMESIIGITHINEETG. TC
HH A 5 R 4H 22 25 (P<0.05)(3K3).
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pax:| BMI(kg/m?) EIFERS(R)  TGImmol/L) TC(mmol/L) FBG(mmol/L)  FINS(mmol/L)
SESWAE 2778123 36.72+3.15  6.87+0.52 3.97+0.24 743+0.79  1457+1.38
WiRA 26.53+2.24 3514+2.86  6.54+0.33 4.01+0.35 7.21+066  13.49+2.07
PE >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

BMI: BIAREIEE, TG: BM=0g; TC: RABEES; FBG: =IBINE; FINS: RERBXK.

R 2 8738 wkiGFRABHOMATZTERUBILLER (7 = 30, mean + SD)

ayi:] HOMA-IR HOMA-ISI FBG(mmol/L)  FINS(mmol/L)
SfvESiAa 2.57 +0.87 -0.14+0.09 4.85+0.78 7.67 +£1.53
SIRAE 4.76+0.52 -1.39+0.12 7.17 £0.55 13.14 +1.69
PE <0.05 <0.05 <0.05 <0.05

HOMA-IR: BRBZRIEHTIEEL HOMA-ISI: FRE ZRBURIEEL; FBG: TIRIHE; FINS: ERB .

& 3 8I38 wkiGRLATG, TC.
mean = SD)

FEDIROS. KAERFINF-oa=SHILLE (7 = 30,

Pavi:l TGImmol/L) TC(mmol/L) ROS(U/mL) TNF-alug/L)
SE2E 5124034 253+0.15  392.47+40.38 58.46+9.98
WA 6.44+013  4.13+027 480.69+50.24 72.34+10.62
PE <0.05 <0.05 <0.05 <0.05

TG: =08, TC: RABEES; ROS: {EIEE; TNF-a: IPEIASEHE S .

8 wkim, M SR YT 4B MIEHTROS.
RAEF FTNF-af) & EHH BT RS TH
W ZHIE T 40 35 (P<0.05)(3R3).

2.5 ZRAELBAILAS his, AFw@ie
BWHL7702F AKT. p-AKT. GSK30/f-
p-GSKo/Bog & & £k oL 15, BATIEMA
MR HL 770283017 SE5%, SEIR 70 NP, —
IS F AT S 08(20 mg/mL)FE48 h, 7
—HAE N ER IR, A INEAGE S B S
AN E 210 pg/mL)RF10 min, Yk
H . Western blot4 R EIR, £&E AT kb
H S MHL7702 8 5 HAKT. GSK3a/fEEAR
AF(P>0.05), Mip-AKT p-GSK3a/ps 14
(P<0.05)(F1).

3 171E

i 5 B HE T A2 5 25 o D R gk 2 3% (0 0
TR ORI R FH 1) 2503 T B, ML AR B2 M 1 4y
WA 22 JE B 2 7R A R B S R IURE, DA 4R i
W Fe e . JE S AU R 3 B ARk
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fit . TNF3S 2 . 3 H 0 A 6 22 /K (1 B
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Jo TR 5 . A A KR T 2 Rl A it
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()38 B B R ML P IR B 2R KPR 55 B 3,
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HS . PRI, AR e £
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M B R PR MEY . i 4
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