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Efficiency of pioglitazone and acarbose in type 2 diabetic patients with
coexisting hypertension
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[ Abstract] Objective To determine the hypoglycemic effect of pioglitazone and acarbose on the patients with type 2 diabetes
mellitus (T2DM) and hypertension. Methods A total of 150 diabetic patients (82 males and 68 females, age ranging from 61 to
89 years) with coexisting hypertension admitted in Xijing Hospital from May 2011 to May 2013 were enrolled in this study. They
were randomly divided into 2 matched groups (n= 75 for each group), and treated by pioglitazone and acarbose respectively.
Before and at 12 weeks after treatment, their systolic blood pressure (SBP), diastolic blood pressure (DBP), glycosylated
hemoglobin (HbA1c), tumor necrosis factor-a (TNF-a), adiponectin (APN), Homeostasis Model Assessment Insulin Resistance
(HOMA-IR), albumin excretion rate (AER), left ventricular hypertrophy(LVH), peripheral blood CD34 and vascular endothelial
growth factor receptor 2 (VEGFR-2) levels, CD34'/VEGFR-2" endothelial progenitor cells (EPC), nitric oxide (NO) and nitric
oxide synthase (NOS) were determined or calculated, and compared between the 2 groups. Results  After 12 weeks treatment of
pioglitazone, the patients had their blood pressure lower than 140/90mmHg, significantly different from the acarbose group
(P < 0.05). The pioglitazone group had significantly higher APN levels, and obviously lower HbAlc, TNF-a and HOMA-IR when
compared with the acarbose group (P < 0.05). Compared with acarbose treatment, pioglitazone treatment resulted in markedly
reduced BUN, SCr, AER and LVH (all P < 0.05), but remarkably increased CD34 and VEGFR-2 levels, and NO and NOS levels
(all P<0.01). Conclusion Pioglitazone treatment results in decreased HbAlc and increased APN to reduce renal damage;
induces to lower LVH to protect heart function; decreases serum levels of CD34 and VEGFR-2 to protect EPC; and improves the
contents of NO and NOS to exert a protective role in the hardening process of arteries.

Y% HEA: 2014-08-01; &[5 H#A: 2014-10-17
HEEWB: MK ARFEILS (81370927) ; BEPEE A RFL4IE4 (2013IM4009 )
BIEEE: THEH, E-mail: xmwang@fmmu.edu.cn



- 908 - EEZFIREIRRAE  2014F128528H 135 £512HF  Chin J Mult Organ Dis Elderly, Vol.13, No. 12, Dec 28, 2014

[ Key words ] diabetes mellitus, type 2; hypertension; hypoglycemic agents; acarbose; pioglitazone

This work was supported by the National Natural Science Foundation of China (81370927) and the Natural Science

Foundation of Shaanxi Province (2013JM40009).

Corresponding author: WANG Xiao-Ming, E-mail: xmwang@fmmu.edu.cn

B E N AT A G K P B 88, 288 IR
(T2DM ) & I I FE & 5 4R I Ay
o s pEoT AR W, WA A R e ol A AR 2R [ &
Az, v IR Y R RS AERE PR R b 2
35% ~ 49% I B bR (B AT R LR, 7R > 70X
9 2 4 T R B % % T 1 14635971, 20 JR 5
BT B RUER, O I P e AR ) K
AR, EREEETREAS, 5l RERIR
A0 % IR ( left ventricular hypertrophy, LVH)
SR BE PR A T R I e R A A AR B S R
Pt Cinsulin resistance, IR) B &4, MHGECE
( adiponectin, APN ) A IfiL 7 M 58 35 3E [N F o
( tumor necrosis factor-a, TNF-a) 5IRAY & 4 5%
2B Mg B (R R AR SR ) 2 vk
TEARBORE RIS 25, e R =IO, AR
B 2 v 8 8 M b 3 2 2ok S A W I A 1 A A
i % 1K y ( peroxisome proliferators-activated
receptor y, PPARy) MEA& 5 ) 3z i H F Fr.0 2
Re 4l 29.0 IEBX A 4 ( New York Heart Association,
NYHA) AV % &% DA T2DME &, A
APURRAME . DR S BN M S BE , 150 UL 1A X A
25 WV R L S /0 R P A VR T, T LR 6%k
Yo Al e 3G 97 J7 58 0T BE A A0 IR I B AR T o 4
e BN BRI, e e A 2 25 ) 2 AT
o 3 AR A0 D R L R AT R S0 ko T 1 R T
It K 128 46 PROactive it 5 i — 20 W], nik 4% 271 il mJ
FEART2DMA I R I e i 35 1 B00E 1 o0 LA BE LA
Fe i 26 v i 2% AR Y AR5 A A kAR 21
BT S I W XS OB PR A O e I R R E I 4 T
( systolic blood pressure, SBP ). %7 7k J% ( diastolic
blood pressure, DBP ), Hifki 4L A ( glycated
hemoglobin Alc, HbAlc)., APN, TNF-a.
L br 48 0 fR A B A ( Homeostasis Model
Assessment Insulin Resistance, HOMA-IR ), IfLJK
Z A (blood urea nitrogen, BUN ). JJLEF ( serum
creatinine, SCr ). [ % 1 HE it %( albumin excretion
rate, AER ). LVH/RN A1 I P2 4 4t i
( endothelial progenitor cells, EPC), —% L%
(nitric oxide, NO ) Fll— % f & & i ( nitric oxide
synthase, NOS) & itk tb#, BEFILAE
BB B IR 25 P16 9T 1R A B AR U

1 X&57%
1.1 %

MR T2 ZH 208 R A s LR 12 WA
W PE2011455 7 201345 71 1 55 DU ZE B2 R 24 VG 3t =
Bt AR B e (8 0% PR s 1 e 1l A8 5 15011, Herp
B 8205, 681, 4EHL61~89% . HFST A G FHHAA
HLAE B BEALECT e 918 5 ks 8 8 BEAIL S PRI,
Tl 422 32 A S 5 BT R BRHA YT . AGERRIE: (1) B
PRIGIZ AT A b DR PR3 B 7 48 B ( 20051 AR HAE )
(2) B MEZ B4 € 20054 & MU BT G T8 B brifE )
( Ifi JE140/90mmHg, 1mmHg=0.133kPa ); (3) # L
PROPATT AR RN B o HEBRARE : BRI | A
JUE RGPS |« A R AR R A A L B
TR | IR . BERR T RE . A FRE AL
I DA R~ T2 5 25 4% S BEL it A8 P BE SV it 50
W My 5 IR B2 MBS AT e 2, WA RG22
FIGH#EX (P>0.05; F£1), gz 5%
2 8 AV [ AT 1697 I MBS R R A A
1.2 F&*
1.2.1  EEEbUGIRTER IR 2 S 25 I b =
7.0mmol/L B4 J5 2h I B = 11.1mmol/L . R #H 7E25 £
8~10hJ5, X H R 2mIfg 23 I8 Ik, We4E i
W, A H E R (total cholesterol, TC). Hih=
fig (triglycerides, TG )., {% & i5 2 (AR [E EE ( low
density lipoprotein cholesterol, LDL-C). &% Eg
FEHAHEEE (high density lipoprotein cholesterol,
HDL-C ). SCr. FEH2ml, %8s -5 i i Ak i A vk
i HbALc,
1.2.2  IfAE . MESEFEARIE A% 51 15mg,
1d, PRI PR BES0mg, 3U/d, &R
MR . PALIRIT R RIRYr 1208 )5, RAIBHE 7584
3 1 I 7 HbALe /K SF- , APNRITT NF-ol 7 SR it Ik
B JE % fH 22 ( enzyme linked immunosorbent assay,
ELISA) ¥ ( @A RA A ). kRS
5 5 1Al 5 H HOMA-IR . HOMA-IR = ( Z5 Ji IfiL.
B x 2[R 2 ) 122.5, A7 T 3d 4 K I b
AR I Fs 3 3 (7] — % JRE A5 0 i 3k ot ., Y0+ 1)
i 1] 1] B by 2min - S5 BR 4 1l A A 3UCI e 114 ~F- 34
B, FHA3d M.



hiEZFLRERRE  2014F123288 £513% Z512HF  Chin J Mult Organ Dis Elderly, Vol.13, No. 12, Dec 28, 2014 - 909 -

1.2.3 HIe. LUREIEARINE R FH U S ik
WAL AER, B0 s AE AR A2 1A P9 340 A [) 24h FRAE
AHFE% . BUN, SCrl4 A g4 k5L ( Sigma
Oy ] ) R, SR PR RS O S B R A 0 = BT B R B
46 AR BRI AT 5, 4K 4E De-vereux and Reicheck
AR LVH,
1.24  IMIEEPCHEFRINE R4 B H 2mITE R2s E A
DN 317 I e U E IR = ey L B = W13 O 1L
A1 JE 1. CD34 K 1L 48 N Bz A= K BB F %2 &2 ( vasular
endothelial growth factor receptor 2, VEGFR-2 ) X A4
fEPC (CD34°/VEGFR-2"EPC) %fH.
1.25 [M#ENO. NOSTsFRillE 2 8835 I sl ik R i
3ml, BLOHUM . R @A w iR g,
TR JE BRI 2 NOFINOS & i, 10 I RAE
1.3 %itseam
K HISPSS16.048 T 4 44 Xt 48 4 7 G 3143 7
K 22538, AR IE 25 20435 10 R L BR FAG 565
P<0.05hZESAGIEE X,
2 &% R
21 weAF|EAL MRk R & Ak
PHALAERS . M. B IR IRBTRR AL
WM . &5 2hIfi . HbAlc, SBPHIDBPAEH{HE
s, ZRkgiit X (P>0.05; £1),
22 ®AWAREIFTI2A G, HHAHDALC.SBP.DBP,
APN. TNF-aZHOMA-IR} 4
WIT12J8 )5, SRT-REME AR, a5 fi 20
HbALCFEE (P <0.05) . HOMA-IRFE(X (P <0.05) .
SBP#{% (P <0.05) . DBPF%Mk (P <0.05) . APN%
BT (P<0.05) . TNF-af &K (P<0.05) . H.
BHIBYT I 5697 RiTHbALC . SBP. DBP. APN. TNF-o
JMHOMA-IRILAS , 22 A8t L (P <0.05; %2 ),

23 BRAWMREITI2AE, HmABUN, SCr. AER
FaLVH 4R

SR g, WASSIEIZHBUN . SCrigkr
PR P < 0.05 ), AERFILVHEEIE( P < 0.05 ).
HAAIEYT G S5IBITHIBUN . SCr. AERFILVHELE,
ZRAGITHENX (P<0.05; #£3) .

24 BFEWMEBFTI2AE, HANELCDIMLE LT
AEAEKEF 242 (VEGFR-2) EPCA-F L

TRIT 125 J5 kA% B il 2H 41 1 CD34 K VEGFR-2

EPCIK -4 B e i 41 W & 7+ 5 [ (1.01+£0.03) vs
(0.07+0.01); P<0.01], H& 4RI G 56971

CD34"/VEGFR-2'EPCIL 8, ZR A4 it¥ 2 X
[(1.01+0.03) vs (0.06+0.02), (0.07+0.01) vs
(0.06+0.03) ; P<0.01],
2.5 BRAWARBFTI2AE, B FNOFNOSE S
MH A% 1) i 2 11 3 NO TN OS Y 2 43¢ Bl = i A 441
HEFE (P<0.01) . HA4IAYT A 5IGIFRINOA
NOSH %, ZRA4IT¥E X (P<0.01; £4) .

3 i

T2DME 3 i I R 51 I PR A L, P
£ [5] F A7 ol P ) S A B B i o A 51

F1 MEBENEZENIER
Table 1 Comparison of baseline data between two groups

(n=75)

ltem Pioglrigﬁéone A;eri(r)l;crx)se P
Age(years, x*s) 73.00 + 6.50 72.00 +7.20 0.632
Gender

Males[n(%)] 62 (82.7) 60 (80.0) 0.621

Females[n(%)] 13 (17.3) 15 (20.0) 0.505
Height(cm, x £s) 168.00 £5.00 169.00 £6.00  0.706
Body mass(kg, x+s) 72.00 +3.50 73.00 +4.00 0.698
BMI(kg/m? X +s) 24.00 + 1.00 25.00+0.80 0.533
TC(mmol/L, x £s) 5.40 £1.25 5.30 £1.15 0.712
TG(mmol/L, x +s) 1.60 +0.85 1.50+0.97 0.689
LD(rI;ngoI/L, es) 1.31+0.53 130047 (995
HDL-C 3.22+0.52 3.23+0.32  0.651

(mmol/L, x+£s)
FBG(mmol/L, x+s) 8.00 + 2.52 8.20+2.00 0.511
2hPBG 16.60 £3.00  16.50+3.00  0.607

(mmol/L, x+s)
HbAlc(%, x +s) 6.90 + 1.50 6.80+1.80 0.613
HOMA-IR(x =) 6.02+1.13 6.10+1.00 0.510
SBP(mMmHg, x+s) 151+ 11 150 + 11 0.582
DBP(mmHg, x+s) 96 + 10 95+ 10 0.558
APN(mg/L, x+s) 7.90 + 1.65 7.95+1.88  0.680
TNF-a(ng/L, x+s) 33.45+3.10 34.00+£2.66  0.602
BUN(mmol/L, x+s) 7.59 £ 1.00 7.60+1.05 0.503
SCr(mmol/L, x+s) 120.00 +3.00 119.0+3.10  0.691
AER (mg/24h, x+s) 83.50 +2.08 8457+232  0.622
LVH(g/m?, X +s) 115.05+7.13 114.86+7.35 0.571
CD34"/VEGFR-2'EPC 0.06 +0.02 0.06 +0.03  0.850
NO(umol/L, x +s) 31.21 +2.07 30.86 £2.56  0.700
NOS(KU/L, x*s) 16.30 + 1.65 16.25 +1.77 0.697

BMI: body mass index; TC: total cholesterol; TG: triglycerides;
LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density
lipoprotein cholesterol; FBG: fasting blood glucose; 2hPBG:
2-hour postprandial blood glucose; HbAlc: glycated hemoglobin
Alc; HOMA-IR: Insulin Homeostasis Assessment Index; SBP:
systolic blood pressure; DBP: diastolic blood pressure; APN:
adiponectin; TNF-a: tumor necrosis factor-a; BUN: blood urea
nitrogen; SCr: serum creatinine; AER: albumin excretion rate; LVH:
left wventricular hypertrophy; CD3: cluster diffeventiation 3;
VEGFR-2: vascular endothelial growth factor receptor-2; EPC:
endothelial progenitor cells; NO: nitric oxide; NOS: nitric oxide
synthase. 1ImmHg=0.133kPa
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Table 2 Comparison of HbAlc, HOMA-IR, SBP, DBP, APN and TNF-a between two groups

(n=75, x=*s)

Pioglitazone group

Acarbose group

Item Before treatment After treatment Before treatment After treatment
HbA1c(%) 6.90 + 1.50 5.90 + 1.00™ 6.80 + 1.30 6.10 + 1.00"
HOMA-IR 6.02+1.13 5.22+0.81" 6.10 + 1.00 5.80 +0.95
SBP(mmHg) 151+ 11 135+ 10" 150 11 143+ 10"
DBP(mmHg) 96 + 10 86+ 10™ 95+ 10 93+ 10
APN(mg/L) 7.90 + 1.65 10.55 +2.00™ 7.95+1.88 9.21+1.70"
TNF-a(ng/L) 33.45+3.10 28.60 +2.20™ 34.00 + 2.66 31.80 +2.85"

HbAlc: glycated hemoglobin Alc; HOMA-IR: insulin homeostasis assessment index; SBP: systolic blood pressure; DBP: diastolic blood
pressure; APN: adiponectin; TNF-a: tumor necrosis factor-o. 1mmHg=0.133kPa. Compared with before treatment of each group, "P < 0.05;

compared with after treatment of acarbose group, *P < 0.05

#3 WLHBUN. SCr. AERFALVHLELEE

Table 3 Comparison of BUN. SCr. AER and LVH between two groups

(n=75, x=*s)

Pioglitazone group

Acarbose group

ttem Before treatment After treatment Before treatment After treatment
BUN(mmol/L) 7.59 + 1.00 6.25+0.50" 7.60 £1.05 6.80 +0.70"
SCr(mmol/L) 120.00 + 3.00 107.25 +2.35™ 119.00 +3.10 110.32 + 2.69"
AER (mg/24h) 83.50 + 2.08 75.21 +1.87% 84.57 +2.32 79.27 +1.83"
LVH(g/m?) 115.05+7.13 108.10 + 7.00™ 114.86 +7.35 112.00 +6.91"

BUN: blood urea nitrogen; SCr: serum creatinine; AER: albumin excretion rate; LVH: left ventricular hypertrophy. Compared with before
treatment of each group, "P < 0.05; compared with after treatment of acarbose group, P < 0.05

F4 TLAMENOFINOSE 2L

Table 4 Comparison of blood serum NO and NOS between two groups

Pioglitazone group

Acarbose group

Item
Before treatment After treatment Before treatment After treatment
NO(umol/L) 31.21£2.07 35.08 +2.15"% 16.30 + 1.65 22.65 + 1,53
NOS(kU/L) 16.30 + 1.65 22.65 + 1.53"% 16.25 + 1.77 18,51+ 1.32"

NO: nitric oxide; NOS: nitric oxide synthetase. Compared with before treatment of each group, P < 0.01; compared with after treatment of

acarbose group, *P < 0.01.
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