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Effects of 12 Week Regular Aerobic Exercise on ST-segment and QTc Interval in Type 2 Diabetes
Mellitus Patients. Young-Il Kim, II-Young Paik, Hwa-Eun Jin, Ah-Ram Suh', Yi-Sub Kwak? and Jinhee
Woo™, Department of Physical Education, Yonsel University, Seoul 120-749 Korea, 1qurtnmz‘ of Golt
Hoseo Univa“sfz?/, Asan, 336-795 korea, zDeparfnmi of Physical Education, Dongeui University, Busan,
614-714 Korea, *Department of Physical Education, Dong-A University, Busan, 604-714 Karea - The purpose
of the present study was to examine effect of 12 week regular aerobic exercise on ST-segment and
QTc interval in middle age type 2 diabetes mellitus (T2DM) patients. The subjects consist of 13 type
2 diabetes mellitus (T2DM) patients in middle age men and all of them had no other complications.
Subjects participated in aerobic exercise training for 12 weeks. They started to exercise for 20~60 min
at 60~80% of HRumax (exercise intensity has been increased gradually) per day, 3~5 times a week. The
results were compared before and after. Weight and BMI, % body fat, fasting glucose, HOMA-IR,
peakDBP were significantly decreased and peakHR, peakVO2, exercisre time were significantly increased
after 12 week aerobic exercise. Also, QTc interval and ST-segment were significantly decreased during
at rest, peak exercise after 12 week aerobic exercise. Conclusionally, 12 week aerobic exercise may be
improvement in decreased cardiovascular mortality factors (ST-segment) and abnormal autonomic
dysfunction (QTc interval) and potentially increased exercise capacity.

Key words : Type 2 diabetes mellitus (T2DM), ST-segment (ST level, ST slope), QTc interval, exercise
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Table 1. Exercise program

Exercise Exercise Exerci .
; . : xercise Exercise
weeks intensity time frequenc mode
(% HRma) (min/1 Rep) | cdueneY
12 6065 20 3751 cadmill work
Rep/week
310 65.75 3040 3~5/1 treadmill Work
Rep/week & running
1112 75.80 1560 3~5/1 treadmill Work
Rep/week & running

AR A Mg A BE wFo] BY 57174 #EE YR
ot Algt &5 F Peak, 37| 132 27} paper speed 25
mm/secE 7]23}3th A AT RRY 7+4-& 2709 H4:7 <l
R3} Afo] o] HAE 57 _J 740]”11 QT7J75|4 42 QRS
o] /\]75}3}5 AN T

tAe Qr HAE %Xéf& i @%#7} T 605 AR
5493}t Bazett's formular [4]5 ©]&3t%l T

QT

O RR

A= Xe| gk
£ AH 9 A= SPSS F| package (ver 12.0)S o] 831
Ztztel Ao e Q15 WalE gotr 7] 9l 7|eF

a
‘%k(ﬁ 3 -Tiz'qu}) AZE3 AL, 125§ S5ZEaY
Ag A - T AR e A HASY Fog Aol
S Lot 7] af o] AW N4 (Two-way ANOVA by
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repeated measure)S AA15H 5 h AF-75E Duncang &
A1, FFEL 0=0.052 2AsgT

Z
127 Edojd A - 39 A4 5A-L Table 29 Ueh}
A vlel o), EFlo|d Al Blgte] 12F EFold F AF
(665163800 A1 64.7:6.71)FF A A5 (26.6+4.630 A 238+

=

5.95), BMI (2494213914 24.0+1.71), 3-8 A] &(163.0+37.6
ol A 130.9+29.6) % HOMA-IR(3.49+1.740l| A 2.55+1.22), o] ¢

718 9(91.3+13.2901 A 845+10.11)2 frofd A s L}E}k’it}
(p<0.05). B3 2 314 }4=(136.4+12.590 A 143.1+103)9} H 1
AFA ] 3 7204454300 4 23.745.81), &5 A17H(6.53
A 761+206)L 12F Edold F §93 F7E L}E}k‘it}
(p<0.05).

125 Edold - F9 A2 aRHFY QTe 3H4,
ST-level, ST-slopex= Table 39 Y} Sl vl 2o], &35
ASALAERFE FFEAFAA AT o]zt UEehgon
(p<0.05), Edlold A - &, EF ol A - F9} FF5AIHTY
e AEe UdEhA &9kth(p<0.05).

QTc intervale Egold A - SoA F 37} Yege
o, &EAHH Edold A - F9 AT 5 A8l
9E Ao YeEPTh(p<0.05). tl-s-24 A7} EF ol o

3 Edold ¥, <8 Al AT 25 Al F3 Aol
UER 3L (p<0.05), Edlold A - & 7t7ke) A1A Zholl= A
o ®

Aol Hlske] A3 $5 A7k AoHI S dehon, )% A

Table 2. Characteristics of subjects & Changes of physical characteristics (Mean+SD)

Variable Groups Before After P
Age (Yrs) 51.5+7.44 51.5+7.44 NS
Height (Cm) 162.8+6.89 162.8+6.89 NS
Weight (Kg) 66.5+6.38 64.746.71 <0.028"
Fat (%) 26.6+4.63 23.845.95 <0.047"
BMI (Kg - m?) 2494213 24.0+1.71 <0.014
fasting Glucose (mg/100 ml) 163.0+37.6 130.9+29.6 <0.00"
Insulin (uU/ml) 9.08+2.50 8.32+1.94 NS
HOMA-IR 349+1.74 2.55.0+1.22 <0.00"
Rest HR (beats/min) 70.7+11.84 68.3+12.33 NS
Peak HR (beats/min) 136.4+12.59 143.1+10.3 <0.018"
Rest SBP (mmHg) 128.7+14.32 123.3417.23 NS
Peak SBP (mmHg) 185.2+14.34 177.7422.1 NS
Rest DBP (mmHg) 845+11.57 79.1+8.21 0.059
Peak DBP (mmHg) 91.3+13.2 84.5+10.11 <0.020°
Rest VO, (mmml/kg/min) 3.26+0.86 3.51+0.41 NS
Peak VO, (ml/kg/min) 20.4+543 23.7+5.81 <0.022:
Exercise time (min) 6.53+2.02 7.61+2.06 <0.012
NIDDM Duration (yr) 2.30£1.79 -
Smoking Duration (yr) 13.3+2.88 -

Values are meantS.D. * p<0.05
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Table 3. The changes of RPP & ST segment, QTc interval (Mean+SD)

Variables Treatment Rest Exercise Peak Recovery P Post-hoc
RPP Before 9.26:20 246+2.36 17.5+3.58 37)04%050 b>ac, a<c
After 8524226 25.443.22 15.8+3.54 C 0351 '
QTc interval Before 0.431r0.01* 0.42i0.02* 0.40+0.01 ]?<(())(§Z; -
(mm/ sec) After 0.40+0.03 0.37+0.06 0.40£0.02 C: 0.593
ST level Before 0.85+0.35 1.10+0.56 0.73+0.49 g:g (5)1287 b>ac
(pmol/1) After 0.54+0.49 0.85+0.63 0.44+0.40 C: 0973
ST slope Before 11.81r7.19* 22.2i8,38* 16.0+6.88 g:é) 5)1050 b>a
(mmol/1) After 7.41+5.08 15.8+8.60 13.7+7.55 C: 0622
A: Sampling time, B: Before-After, C: Sampling time x Before-After interaction
a: Rest, b: Exercise peak, c: Recovery
* p<0.05 significant difference with before at same time.
o]h ey A 23 £ 7HAR QA @ Akl Hls) GmBatel AE A2 8
% ST-evel E#o]d & - F9 5AA 2ol 5 a3t o] 5 W3] Yehuei[3], Al 28 @At 5L AFE
7} L}woua Egold A - 59 $EAHNY AaFeo] & FAZY - o} B glo] £EREHAL A STRA
e AR Uehdth te-24 23 Edold Aol vls) E a3k gdo] gk
dold F 4 Ak AL L A, B8] 180 42 f9F Bacei 50029 Rl 5 £ERS AAE Fo
AolE YT (p<005), Edlold A - F A7te) $EAY  Azelg Ag ST 29 G4 e MR e ez
o] AERA AT 27 A1 $F A oY Ale 8127 2 29%S NS o), PEN AT FHEL 9%2
o] Hste] o8 E2g deg HERLAL, AN AL 9% fro @ Ao u
ST-slope= Edlold A - F(F=8.13, p<0.05)%} &FAH Eht Al 28 B Skl glo} E-E bk 1aHA Ko
(F=976, p<0.05)A 5 Fo7} ehgton], Edlold A - ¥ @4 4228 Avd u$ an4d AL ¢ 4 AA:
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