507 3 4 28 W] hERMREFZZE Vol. 27 No.28
2017 4E 12 A China Journal of Modern Medicine Dec . 2017

DOI: 10.3969/j.issn.1005-8982.2017.28.009
XEHS . 1005-8982 (2017 ) 28-0045-06

WEHAR - &

TR EN X HER AT A B E 5 IMIE A8
I [E B =20 *

JRRE ', RE S, T, FA, BmE T, AL

(1. HERA¥E —WEER, I W BT 530021 ;2. BERAFFHEFXK,
JO7 BT 530021 3. WHEHAFE—WEER, S W wT 530023)

WE .. BHN MAFRREZIHT AAMNARERBFATDH (IGR) ABFREGIEF LR, Hik T 2015 F
6~8 A ARG I MR TARSE PO RIMERAER ER T LB FEAFEN IGR 252 EZH hEA
BES3IA, MLy A 34, 21 0 TiAferis, RAOKED 67 A TERIE . WMEFHUA 2 A, AR
EHM 23 A B 22 A, TRAE, BARFRAGEEF X, RILfeh LiE 305 A 740 5 6915
FHF, 250 min/ K, AEARBRIERIN%, TG 3. 6. 12 Afhbhd S Wtk SHEREE 0
st &g (HbAlc), Mk, # FM 8 Z I H (HOMA-IR ), £R DR FBE &S Z 6 HbAlc,
HOMA-IR ., H4% /& (SBP), 4FiK/E (DBP) &, 25 A% FEL (F=22415, 9289, 32.680 f= 6.713,
3 P =0.000); 3 28 4] ¥ HbAlc. HOMA-IR ., SBP, DBP b3, £ F A % it 5 & L (F =16.525, 4.241,
26.436 #7 4.653, P =0.000. 0.044. 0.000 #= 0.013), FFUSs ik Zh A4 A BiEZH4H HbAlc, HOMA-IR .
SBP. DBP A& T * BB 4L ; 3 2069 HbAlc, HOMA-IR, SBP, DBP AL # 2 F A 4ot 5 & L (F =19.134,
4782, 22.520 = 6.792, 3 P =0.000), TR, 3 RAEIEAFEIRE LI H, MEBEHUEEIEHRERETHR
A, BARMIZFH R R AR A IEARILER 2 F AT FE L (P >0.05), 1240 54049 HbAlc, HOMA—
IR 4 F Mbe %K THAZE 4, B SBP. DBP F & FTHAZHME, QFM3 AN, AAiR Lz
#849 HbAlc, HOMA—IR ., DBP 34k T T4, A AIEFH4 SBP KT FFar ; T 6 AN A o, A AAIIdiE
2849 HbAlc, SBP. DBP 3K T FaT, ILiZ3h2 HOMA-IR A& TFar ; T 12 MA 6w, AR
FLiE ) 2869 HbAlc. HOMA—-IR . SBP. DBP 34k F FFar, st 4 HbAlc, SBP & T FH#ar, ¥ EZF A%
HFEEL (P <0.05), it #MEFAFREHYELARKERR IGR 455 F & h/EARH HbAlC,
f /&, HOMA-IR, 1E/33) .
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Effect of resistance exercise on blood pressure of people with mild
hypertension in prediabetes*

Xiao-jun Ma', Xia Dai', Zu-chun Luo', Chun Wei’, Li-rong Lu’, Wen-piao Zhao'
(1. The First Affiliated Hospital, 2. Nursing College, Guangxi Medical University, Nanning, Guangxi
530021, China; 3. The First Affiliated Hospital of Guangxi University of Chinese Medicine, Nanning,
Guangxi 530023, China)

Abstract: Objective To study the effect of different exercise methods on blood pressure (BP) control in
community people with prediabetes. Methods In the period from June to August 2015, the people who suffered
from prediabetes with mild hypertension (n = 83) were selected from the community residents who had been

managed by three community health service centers in Guilin. The volunteers were randomly divided into 3 groups.
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After a year of intervention and follow-up, 67 people were eventually collected with 22 in the resistance exercise
group, 23 in the aerobic exercise group and 22 in the control group. During the intervention period, the control
group maintained the original way of life; the resistance and aerobic exercise groups were given the corresponding
exercise intervention, about 50 min each time, once every other day. In 3, 6 and 12 months after intervention, fasting
blood glucose, fasting insulin, glycosylated hemoglobin (HbAlc), BP and insulin resistance index (HOMA-IR)
were measured. Results HbAlc, HOMA-IR, SBP and DBP at different time points were significantly different
(F=22.415,9.289, 32.689 and 6.713 respectively; P = 0.000). HbAlc, HOMA-IR, SBP and DBP were significantly
different among the three groups (F = 16.525, 4.241, 26.436 and 4.653; P = 0.000, 0.044, 0.000 and 0.013). After
intervention, HbAlc, HOMA-IR, SBP and DBP of the resistance exercise group and the aerobic exercise group were
lower than those of the control group; the change trends of HbAlc, HOMA-IR, SBP and DBP were significantly
different (F = 19.134, 4.782, 22.520 and 6.792; P = 0.000). During the intervention period, although the differences
were not statistically significant between the two exercise groups when the index values of different time periods were
compared (P > 0.05), the decline ranges of HbAlc and HOMA-IR in the resistance exercise group were greater than
those in the aerobic exercise group, SBP and DBP of the aerobic exercise group decreased more obviously than those
of the resistance exercise group. After 3 months, HbAlc, HOMA-IR and DBP of the aerobic group and the resistance
group were lower than those before intervention; SBP of the aerobic group was lower than that before intervention.
After intervention for 6 months, HbAlc, SBP and DBP of the aerobic group and the resistance group were lower
than those before intervention; HOMA-IR of the resistance group was lower than that before intervention. After
12-month intervention, HbAlc, HOMA-IR, SBP and DBP of the aerobic group and the resistance group were lower
than those before intervention, HbAlc and SBP of the control group increased, there were significant differences
(P < 0.05). Conclusions Both resistance and aerobic exercises could improve the glycosylated hemoglobin, blood
pressure and insulin resistance of the community residents with both prediabetes and mild hypertension. The two

kinds of sports should be popularized and applied.

Keywords: resistance exercise; prediabetes; hypertension
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glucose regulation, IGR ) EREIRIR L B, Y
BOAFERIBERR IR ZE AL . e BRI T Shkows A
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TF20154F 6 ~ 8 HZEMEMRAY 3 41X DA AR 55

HhC R AU B A DX B v 2 W DR s e AR
s BETEZ I IGR AR, PRACHEAT 11 IR A 4 i 1

(OGTT) SL5,

1.1 ANFOHERRAR

AFRUE . OFFLE AR R B 3 Yl & 5
e, W48 Ik ('systolic blood pressure, SBP ) b 140 ~
159 mmHg M (8 ) £ 9% & (diastolic blood pressure,
DBP) 790 ~ 99 mmHg ; @K 1999 4F WHO ## IR
LWIERHEZ I IGR « RIZS B ML ( fasting plasma glucose,
FPG) f£ 6.1 ~ 7.0 mmol/L 2Z [0] E. 1 iz 75 ¢ % %5 Hif
5 )5 2 h 1t B (2-hour postprandial glucose, 2hPG ) <
7.8 mmol/L “Jy %5 JE Il 32 51 (impaired fasting glucose,
IFG ), FPG<7.0 mmol/L, H. 2 hPG ¥£ 7.8 ~ 11.1 mmol/L
Z 8] Ay BT A (impaired glucose tolerance, 1GT ),
IFG F1IGT GeFr M IGR 5 340 4 <Ft< 70 % ; f
AL DSl A 2T 15E (S rh A5 B AR TR S Y ] <
150 min/ [ SERERTHAE <4.184 kI/ ) ; © A ES A
W9, BB ET . DL BRI AT .

HEBRbRE « O LI Lot s QfFizshitks
RS . RS SRR QA 4k A Mk R
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K I BEHLEC T RIE AT 5 N AFRUERI T TE XS 52
83 Bil5yk 3 24, Zexd 1 ARRTIANSE, AT 5
I B ANTARR . PRIE . AR REH A 58 RS A 55 I =
T , e A I B e s B 3k 67 N
bz shdl 22 N (v 6 N, W& 21.43% ),
HRBshd 23 N (BidsE 5 N, BiTER N 17.86 % ), Xt
MR 22 N (B 5 N, idE 5o 18.51% ).
1.3 WMRFA=E
131 R&GHE  WEITARRE RS .t
I SN | WA 7 = N 431 = ST 7
132 #lgiEshasy O—AIBEMShEIIRH
(B AARDL L A [ 458 A % ( Physical activity readiness
questionnaire, PAR-Q)) A #fF 58 %} % #1712 3)) 7 1oy
SEYRHT VAL, SR TEIE S BEAE R T T R
FHYRR A 04736 15 T AT ( graded exercise testing,
GXT), iR Y. A s (VO2R) Fll
It it 2% ) R S5 8 AR VAL A 52 X G 42 32 38 Bl T Hil i &
e, A A TEAMT ; Q4546 UL LIS
2% (RHE BB RS 2xE sl 5 s shab I 458
MY MRS ANV, VYRR s
abTr, SRMGE R EREs SR ; @
TR R SRR A TIE NI SR, T
WG NS R, T HUSERET A 2 JA AR R AR AR B
VEZGANE BRI, RIS 01 S I8 iz g1t
R s @FPE R GFEE BN, 18 sk it
M, EEJEEDIRE L h R RiESh, YIZkH MG
(7 ~ 8 Pm/8 ~ 9 Pm, 2 PHFEATEIL—) fEEIA
AR T TN, K sh AR LS,
YIZRAT S e W, W NS Sz B 1kiE 3

I DA T AL P
133 Apdd  THET LA, AP gitT

REHE, 283 AR, 30 min/ K, FENZMEREE
MemifEEh A (HABIRBARZLEE <6 g/d),
BRI i E I | BRI & (EAR I T T o TR
14 SHFH

141 AREHA  FRFITS LI T B sk
JE PSR T ST 40% ~ 59% HIRE AR A,
P4 = WIBHREE % x (V0,0 ~VO0,.. ) +VO,.., i&
g A 10 #keR, BahE) ERROE (K /min) =

170- 1% BB, 5 0 #R B ROk T 3h 4 i R
5 min, FRRIEATZ) 40 min (78 Efd 1R BHERS
25 AR E 1 ~ 3WR(1 ~ 2 min/ IR ), i83IFE K AT
142 #MiEzHE F5 PRI LI THPIRLZ shik
JE R AR g, BILIAS N 60% ~ 70% 1RM™ R4 FH &
BOENIRENE, FHSEE Go Fit B 4a ikt Hig
T AN RN i N e e o= e g [ | X
[l —UEEIZk 2 ~ 341, MAlMEIEEL 10 ~ 15
W, HEFVERE (1 ~ 2 min/ %), Y% 40 min,
Ha Valsalva g1 (RIS B, BRI B0F 8 E ),
BHIHT . SRS RRLE 353508 5 min, 230

KiEFT .
1.43 PR BFS XA R B9 AR TG 2T 1

1.5  #@lfsER

T, FHE 3. 6. 1240H, FIA BT
FIERERE S h KLL, S BCRIARI FPG, =5 R
55 2K (fasting insulin, FINS ), BLIMZT 2 1 ( glycosylated
hemoglobin, HbAlc ). DI (FEUR B E SR AT
BRI ) 5 THRARDCTR IR « Fa SR 8 RARP T
¥ (homeostasis model of assessment for insulin resistence
index, HOMA-IR ) = FPG ( mmol/L.) x FINS ( mu/L.) /
22.5,

1.6 FitFEHE

K1 SPSS16.0 BT Ab B . £F & IEAS 4y
AT ETORL, B = frfE2E (x=s) Fom, T
TERERA xRS, Rl —mF ], Z241R A H SR
522500, TEJT 5T B S SRl -, R LSD—
R4 TP L, 4 TRDAR )R () 45 R A 1) AR
FEEMBEH T ZE0HT, P <0.05 WEFAGIFE
Mo AN TR AN TR 1] bR PO X ¢ K56
RIBEARIE 1 AR I, #2 Bonferroni K IE a'=a/
CK2 XA /KEVEEE , Bl «'=0.0125, P <0.01 K2
SAGFE L

HR

B Bntbi

34 IGR & JF 56 B & il o AN BEZE AR s . M.
Wt SOR A R A, 2R gt #E L
(P>0.05), BAR M, W& 1.

22 QJ4HIGREHEESNEANBETHBEEE
FRELEE

(DA [A] B} 7] /5 22 8] ) HbAle . HOMA-IR, SBP,

2

2.1
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DBP L5, ZERA 415 E L (F=22415, 9.289,
32.689 1 6.713, J P =0.000); 3 #1 [i] fy HbAlc,
HOMA-IR, SBP. DBP [b#%, 2FA4 0 #E L (F =
16.525, 4.241 ., 26.436 F1 4.653, P =0.000, 0.044 . 0.000
F10.013), T 15 HiRH Iz ZhZH A Sz s 240 HbA e,
HOMA-IR. SBP. DBP ik T-Xf R 4H ; 3 4119 HbAlc,
HOMA-IR ,SBP .DBP bt A G E L (F=
19.134 .4.782,22.520 1 6.792, % P =0.000 ), Tl ] ,

PO GE R iy T N LB ) EAE R (< I B N
BT, BRI shAUN R B AP Ar e 22 57

TGt @ X (P>0.05), {HHBHZ 4 1 HbAlce,
HOMA-IR (T PR R TH Hiz 4, H SBP. DBP
TFEEIEE/NT A AGE Al . @3 3 B, A3 %R
#Bﬂiz‘ﬁﬂﬂ ) HbAlc, HOMA-IR. DBP 1% F 1 i
, AEEA SBP LT HIET 5 T 6 MHE, A
%ﬁuhmlz_:ﬁjzﬂ% HbAlc, SBP. DBP ¥ T T iHi,
PrbHZ 3 2H HOMA-IR (KT i 5 T 12 A~ H B,
HEMPIBHIZE 34019 HbAle. HOMA-IR. SBP. DBP
PUR T rT, *HHEZH HbAle. SBP & T TRy, 3
ERAGHFEY (P<0.05), W32 KHHA.

®1 3HIGRAHEETMEANFHELZIR

iz shdl (n=22) 57.955 + 3.684 5117
HEZDH (n=23) 60.348 + 4.376 4/19
XTREZH (n=22) 59.727 + 4.474 8/14
X I8 1.956 2.259
P 0.150 0.323

15 (68.18) 7 (31.82) 8 (36.36) 14 (63.64)
18 (78.26) 5 (21.74) 6 (26.09) 17 (73.91)
12 (54.55) 10 (45.45) 11 (50.00) 11 (50.00)
2.883 2.762
0.237 0.251

*2 B4IGRAHBRESMEAFTRAIEEERILE

( x+s)

HbA1c/%
XIHEEH (n=22) 6.209 +0.216 6.277 +0.409
HRBoh4l (n=23) 6.178 +0.221 6.013+0.275"%
BBz Eh4l (n=22) 6.195 + 0.201 5.973 +0.255"%
HOMA-TR
XIHRZH (n=22) 3.419 + 1.320 3.152+1.193
fiizshdl (n=23) 3.373 = 1.406 3.086 + 1.280"
YibHizshH (n=22) 3.203 + 1.237 2.693 = 1.270"
SBP/mmHg
XTREEH (n=22) 150.182 + 6.005 149.682 +9.810

6.336 £0.371
5.857+0.245""

5.809 +0.247""

3.421 +1.519

2.965 + 1.400

2.323+0.989""

153.727 £ 11.120

6.405 + 0.363"
5.809 +0.235""

5.736+0.257""

3.555+1.540

2.732+1.379"7

2.169 + 1.052"

154.909 + 8.701"

FEEIZBNH (n=23) 148.609 + 5.383 141.739 + 5.594"% 137.348 + 4.960" % 133.391 + 6.415">
Pz sh4d] (n=22) 150.773 + 5.494 144.500 + 6.479" 139.091 + 6.817"% 137.273 + 6.423"%
DBP/mmHg
XHHRAL (n=22) 85.773 + 6.047 86.727 +5.487 88.636 + 5.695 88.273 + 5.897
HEiBsh# (n=23) 86.304 + 5.165 82.348 +7.750" 81.043 +5.390" % 80.565 +4.679"%
YibHzEsh (n=22) 88.545 + 6.773 85.227 +7.270" 83.045+7.619"% 83.727 +7.045"%
W 1) 5FWiRTE, P<0.01; 2) S5XMR4 LA, P<0.05
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