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The Study on Exercise Prescription of Patients with NIDDM
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{Abstract)

The purpose of this study was to invesngate the- -glucose and lipid metabolic changes physncal exercise
of patients with NIDDM. The physncal exercnse conmsted of 15 minutes per day on a bicycle ergometer
at 70% maximum. heart rate.

The results of this study which were calculated from the level of glucose and lipid metabolism of the
preexercise and after >2weeks exercise were as follows.

1. Blood glucose was sxgxmflcnantly decreased after physical exercuse of two weeks(P<0.005).

2. Total cholesterol showed a tendency to decrease after physrcal exercise of two weeks, but the difference
was statistically mmgmficnam.

3. Triglyceride showed a tendency. to decrease on female, but triglyceride on ‘man was increse after
exercise.

4. HDL showed a tendency to increagé after physical exercise of two weeks, but the resuits were statistically
insignificiant. o a

5. LDL showed a tendency to’ decrease after physncal exercise of two weeks, but the results were statistically
insignificiant.

6. HDL/cholesterpl showed a tendency to increase . aftre physical exercise of two weeks, but the results

were statistically insignificiant.
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diabetes mellitus
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Table 1. Classification of Diabetes’ Mellitus and Allied Categories of Glucose Intolerance.

A. Clinical classes
Diabetes mellitus{DM) _
Insulin-dependent’ diabetes mellitus(IDDM)

Non-insulin-dependent diabetes mellltus(NIDﬁM3

(a) Non-obese (b) Obese.
Malnutrition-related diabetes - meihtus(MRDM)

Other types of diabetes assocnated with _certain conditions. and syndromes:

(1) pancreatic disease :

(2) disease of hormonal etiology *

(3) druginduced or chemical-induced condi-

tions; (4) abnormalities of insulin ‘or its receplors: (5) certain genetic syndromes; (6) miscellanepus.

Impaired glucose tolerance(IGT) .
(a) Non-obese (b) Obese

(¢) Associated with certain. conditions and syndromes

Gestational diabetes mellitus(GDM)

B. Statistical risk classes(subjects with normal glucose tolerance ‘but substantially increased risk of developing

diabetes)
previous abnormality of glucose tolerance
potential abnormality of glucose tolerance
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cise), JEHHAE (intensity of exercise), FHREFHE(du-

.ratmn) X EBHE (frequency. ofexercise training)
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Duration : Mets

Stage Speed Grade Total Time
' (m.p.h) (%), ' ~ {min) (units) Elapsed(min)

1 17 0 '3 4 3

2 17 12 3 6—7 8

3 1.7 14 .3 8-—-9 9

4 1.7 16 -3 15—16 12

5 1.7 18 3 21 15

6 17 20 3 - 18

7 6.0 22 3 - 21

Modified Bruce Protocol : Stage 0 1.7mph. 0%, 3min
1/2" 1.7mph. 5%, 3min



Table 3. Astrand protocol for: exercise test

a P RBP4 (W) FHBE (o)
- ) kpm/&(kp) watt) kpm/#(kp) - watt)
Aol 900 30 150 600 20 100
20-39 LX 750 25 125 450 15 75
opgt 600 20 100. 300 10 50
Hojyt 750 25 125 450 15 75
40—59 Ng . 600 20 100. 450 15 75
g . 450 15 75 300 1.0 50
#ojrt 450 15. 75 300 10 50
60014 nE 300 1.0 50 300 10 50
kg 300 10 50 - 300 . 10 50
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Catecholamines and autonomic
innervation via increased muscle
| glycogenosis anid increased FFA
avilability

i’fasma a

=/_: "} Cs Concentration on |-

‘Muscle

Utilization

INSULIN:

Liver Production

(—‘ Stimulation

€oom Inhibition

%—'— Fluxes

Local Muscle Factors

Blood flow, capillary area,
insulin receptors, NSILA. Ca'*
flux, musclar activity factors

Fig 4. Glucose regulation during exercise and the hormonal and metabolic responses in normal man.
(From Vranic, M. Kemmer, F.W, berchtold, P., et al.: Hormonal interaction in control of metabolism
during exercise in physiology and. {lisbetes. In Ellenberg, H., and Rifkin, H.(eds.): Diabetes Mellitus:
Theory and Practice, Third E‘ditiof@.f New York, Meddical Examination Publishing Co., 1983.
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counter regulatory hormone®el ¥AHZH Foiug

olth(Fig 4) (Vranics, 1983).
Hite] AT Hoe REo) AeEPH} UEY
49 AYE FrMAcka &n olsldx 2R EA
12 (muscle activating factor) @ * 443 o
MEZUe) 2o FrME0l X5 o8-S £
AAER AR JUcKFig 5) (Vranic™ Berger,
1979).
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g
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-100° 30 60 90 120150180210 min..

) minol/1 Ketmpé Bodiesdies

Fig 5. Effect of Prolonged excrcise on blood giucoae(A) and Plasma kketone bodies(acetoacetate and

3 - hydroxybutyrate)

{B) in moderate metabolic control, and in ketouc diabetic patients. Encircled values are significantly
diffierent from corresponding values of the control group(P<0.05).

The dotted are indicates’ the SEM ‘of the mean values of the control subjects. Stars indicates statistically
gignificant differences( P(O 05) betwesen correnponding values of the two groups of diabetic patients.( Modi-

fied from M. Berger et al)
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1. HEHR L
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Table 4—1. Character of subjects{female) B
Item Height " Weight " ‘Age Diabetes duration
Subjects (em) (kg) (months)
Choi SB : 156 65 60 2
Yoo SJ . 151 63 51 180
Kim KE 156 63 35 1
Kim BA 156 80 49 3
Yoon TO 155 57 50 4
Kim YH : 153 525 - 61 2
f+SD 154 189 631 8.54 51+ 858 —_
Table 4—2. Character of subjects(male)
itém_ : Height  ‘Weight Age Diabetes duration
Subjects o lem) (k) _ _(months)
Lee MC : 162 55 73 2
Nam DH 165 616 55 1
Lee JO m 644 34 3
Koung KM’ o 172 705 " 5
Kim PH S 174 715 30 6
Hong 1} 172 655 65 . . 30
R+SD 16931430 6441553 485+ 1672 7.83+ 10.05
2. Hum

1) S7AY 1991 9. 251991, 10: 25
2) BHRA}:1991 10. 261991, 12. 25
3) 49711992 -3 6-1992. 4. 30
4 $ANA:19%. 5 11-199%2 5 20

3. ARH &

AP B4 B-g 2233 Astrand Proto- |
colol whe} AR bicycledH SHA o) LY
Aol 1583 AASAEA ol SHAuUsFE
220904 el Uolg o HAyusz B
AR LFAN HHA g A HYRE 07

& JHT olgtel Tl HHAl MG E vstd BR
yuez e
*target HR=(HR max—HR rest) X0.7+HR
rest )
QAT A AUAE, PPAANE,
afaute W BEAYSEE (Table 5-1, 5-2)9
CEEAHAIIGE 129 R &3 1Y 184 AAbE
2N ABE ANSHYY. ML 5B FueF

71322 s} MAE BRG] o2 g sYon

BH Ao ol&dH 2 1583 &5 SR

A 1587 %7 $5E AAEYT



Table 5—1. Maximal heart rate and target heart rate of subjects(female)

Heart rate HR ma

. HR rest . HR reserve 70%H.R reserve Target HR
Subjects . : :
choi SB 160 64 _96 67 131
"Yoon  SJ 169 62 107 75 137
Kim KE 185 89 96 67 © 156
Kim BA 17 61 110 77 138
Yoo T.O ©170. 65 105 74 139
Kim Y.H 159 67 92 64 137
Table 5—2. Maximal heart rate and target -heart: rate of aub)ecta(male)
. Heart rale HR max 'H-.R' rest - H.R reserve  70%H.R reserve Taréet HR
Subjects _ . _
Lee MC 147, 9 56 39 130
Nam  DH 165 67 08 69 136
Lee Jo 186 - 81 . 125 88 149
Koung KM 186 .63 123 86 - 149
Kim PH 190 62 128 90 153
Hang ]J 155 73 82 41 114
4. mgm FEaE Aed EDESSTE HLD/cholesterol &

Yoo} ysieta ug A LEFA V)0 HY
SFUAR 69 FBE, 3 7UA £EEY A &
129 SEUAIRE 289 Ogy, 3xaAe AN 8
A% AARAL.

BB FHA Y(glucose), Y B FHS

el 2 (serum cholesterol), &4 A (triglyceride).
vlEA A (HLD) o) FAAel &3 S

A

&,
P Aol 48H 3H71TPE (Table 6> #uh,

5 RH BB HE

£5AT 23U FEEALS URE Yolny)
siste) dRks) dAE TR 4 Y39 WFHIY
Aol e A4 UB(ttesdd UAYoR #9
#32& pl0052 AT

Table 6. Experiment mstrumants and metlwd of Aest for climcal chemisty

Mesurment and test lnstruments

Method

exercise load Bicycle K 3580 M. Japan

Blood load Model 1750 M.Japan
Heart Rate Model 1750 M.Japan
Glouse -RA 1000 M Japan
Total cholesterol

Triglyceride

H. D L

Boehrmger Mannhein - Photometer 4010 W. Germany
Boehringer Mnnnhem Photome!er 4010 W. Germany
Boehringer Mannhem Photometer 4010 W. Germany

Astrand protocol
Digital electric

Digital electric

Digital electric
_Enzymatic colorimetric
Enzymatic colorimetric
Enzymatic colorimetric

— 19'3;_.



V. &R X BN A, sl eke, HvlgAeH % HLD/total chole-

: ‘ ‘ sterol 9] WEH= (Table 7- )3 (Table 7-2)% k.
$£EHF 2370 SBF ¥R FHA2HE TH

Table 7—1. Blood glucose and bloed lipid after 2weeks of submaximal exercise on bicycle in patient
with NIDDM(famale)

ftems Ghicose #*%*  Total cholesterol Trigiyce'n’dé . HDL LDL  HDL/Cholesterol

(mg/dl_) (mg/dD (mg/dl) . ' (mg/dD {mg/dD) (%)
Subject pre post pre ‘post pre post -~ pre ~ post pre post pre post

choi SB 189 146 245 217 87 83 49 4 1785 1564 20 202
Yoon SJ 308 198 260 227 . 244 . 207 - 43 . 49 169 146 165 17.1
Kimn KE 205 136 266 220 289 ' 237 42 40 1662 1326 157 18.1
Kim BA 258 154 - 196 174 88 83 49 50 1204 1074 25 287
Yoo TO 323 158 172 183 138 120 462 538 982 1052 269 29.4
Kim YH 203 204 197 191 126 104 40 44 1318 1262 203 230

2627+ 5062  2227+3584  162£77.27 449+344  1455+2817 20.7+ 4.09
X+ SD 165.3+ 24,94 202+ 2017 139+ 60.67 451+ 525 1289+ 18.64 22.7+4.82
t-value 4.22 123 057 - 010 1.20 0.78
' * P$0.05
*% P(0.01
* % P{0.005

Table 7—2. Blood glucose .and hlood lipid after 2weeks. of submmmal exercise on bicycle in patient
with - MDDM(male)

Items Glucose #%*  Total ch&lg’sterol © Triglycetide . HDL LDL HDL/Cholesterol

(mg/d) - (mg/d) - (mg/d)  (mg/dD (%)
Subject pre post pre . post pre  -post - pre- . post  pre post pre post

Lee M.C 209 10 224 197 75 59 68 . % 141 1292 305 284
Nam DH 236 136 237 215 86 80° 50 74 1698 125 210 344
Lee JO 186 121, 184 198 109 44 - 4 39 . 1282 1302 184 196
Koung KM 308 132 193 189 195 - 202 429 - 562 1111 924 222 297
Kim PH 151 107 - 176 167 166 158 3% 562 1111 924 222 297
Hang JJ 210 113 114 135 57 70 40 45 696 76 350 333

2166744843 188+ 3949 14744973 452% 1144 1211+ 3102 246+ 602
X+SD 1198+ 1094 18352595  1188+5254 50741322 109042056 276+ 579
t-value “am . om . om o 074 088
' o % P0.05
** P{0.01
*4% P(0.005
L. - WR{(glucose) 3% 2494mg/dl '$4 1198+ 10Mmg/dIZ o BF

Tmg/disl WAY FAANE Jeh] EEFA bE

8D glucoset APxel BANZL AYAA - o 005) 448 LERATHEI 6-1, Fig 6-2),

70— uomg/dlic} € o2t 262.7+ 50.64mg/dl H7
216.67+ 4843mg/diel o1} 23:7h2) SEF 3} 165,
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(mg/di) Glucose . {mg/dt) Glucose
400 . e 400 i
-p<0.005 005 : p<0.005 005
300 —— ‘,- . : 300 —dn
200 T 200, 4~ '
100—— 1004

pre post . v.'(exercige) )

Fig 6- 1. Changes of glucose afier two weeks

of bicycle exercise in patients

male) :

ol uwhdu(1986). HIWA(1986) AolaW &
A¥ FFAME ANV AR 399 53%9] P 23
AoE Buvthe et sk Ao 237k

with NIDDM {fe-

Total cholesterol

T

(mgy/dl)

1

100 ——

pre post  (exercise)
Fig 7—1. Changes of glucose after. two weeks ‘
of bicycle exercise in patients with' NIDDM.(fe-

male)

pre¥ . post> (exercise) :)
Fig. 6—2. Changes of glucose after two weeks
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