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1. 8521 HYHHAEY

AgEe hzFAolol Uol, it ol3hr|7), dst
5 vhduli= vlsssigickTable 1), Ag A2 A%,
ol AFHE-S, ZAA YK Table 2), YU 414 2
e ) ek ATeKTable 2)S AT =7 A
olell Zol7} Yglom 4%, 83 ol WskslA) sk
tiTable 2).

Y AR F A2 3 o, A 23 A
2 Hl&-e tlaZa A3E Aololl Hol7t gl 3
A SRS GG AYTL 47, 83 Foll 2 42
e 2ol 92 43 ulee 7hasb =gich
(Table 3).

2. ANMWE, MEHY, Gycated Hemoglo-
bin

A AR A FuEd, AR 2417 9, glycated
hemoglobin(Table 4) thz73 AgTolA Fo3t
Hol7}h aigleh. tEFold 283k vlzelol 43% 2
2 go] Sl TasiRlert 858 Z7io] A

Table 1. Comparison of Age, Duration of
Diabetes and Blood Pressure bet-
ween Modified Diet and Control
Diet Group

Control diet Modified diet

(n=28) (n=28)
Maleffemale 14/14 15/13
Age(yr) 575415 56.1+1.5

Duration of diabetes(yr) 74109 8.1%t1.1

Systolic blood pressure 1359:+3.7 136.8143
(mmHg)

Diastolic blood pressure  85.7+2.2

(mmHg)

86.1£19

Values are meant S.EM.

Control diet: 60, 20, 20% of total caloric intake as
carbohydrate, fat, protein, respectively

Modified diet: 55, 25, 20% of total calorie intake as

carbohydrate, fat, protein, respectively

3 vl AlF 2417 el glycated hemo-
globing- §2j3t wizr gigiel Adgdeldle 354
B3 A3 247 o] 45 - foluiA asigle
m, "de] 7kt 857A] Al4EII A glycated hemo-
globin Zhizshi= Z3kg Bl foldh wishs of
Yl Table 4).

3. E5tStAl WY, Cl@El, C-Peptide MY

A8 AEE A 35810, 30, 60, 1202 Hd(Fig. 12t
ded A (Fig. 2)¢ tlzgat ATl f3 4

Table 2. Comparison of Change of Anthro-
pometric Parameters and Total En-
ergy Expenditure between Modified
Diet and Contrel Diet Group

Control diet Modified diet

(n=28) (n=28)

Body weight(kg)

0 week 60.511.5 63.112.1

4 weeks 60.51t15 63.112.1

8 weeks 6031415 626121
PIBW(%)

0 week 112.2+2.8 113.732.7

4 weeks 112.1£2.8 113.6126

8 weeks 111.8+2.8 112.632.6
Body fat(%)

0 week 284113 274413

4 weeks 273113 2804 1.3

8 weeks 274%13 280114
Physical activity(kcal/d)

0 week 606125 647123

4 weeks 614125 647 1:25

8 weeks 618£27 662126
TEE(kcal/d)

0 week 2095 55 219556

4 weeks 2104 £55 2195:£59

8 weeks 210657 220559

Values are mean+S.EM.

Control diet: 60, 20, 20% of total calorie intake as
carbohydrate, fat, protein, respectively

Modified diet: S5, 25, 20% of total calorie intake as
carbohydrate, fat, protein, respectively

PIBW(%): percent of ideal body weight

TEE: total energy expenditure

— 210 —



Table 3. Comparison of Nutrient Intakes
between Modified Diet and Control

Diet Group
Control diet Modified diet
(n=28) (n=28)

Calorie intake(kcal/d)

0 week 2138 58 223754

4 weeks 2159+ 64 2151 +6l

8 weeks 2167£63 215367
Protein(% energy)

0 week 201 19:+1

4 weeks 21t1 20+ 1

8 weeks 20+ 1 2011
Fat(% energy)

0 week 2041 20+ 1

4 weeks 21410 25 dRR

8 weeks 201° 26 pEee
Carbohydrate(% cnergy)

0 week 60+2 61:t1

4 weeks 5941 55 pHxx

8 weeks 601" 54 e

Values are mean S EM.

#%+p 0,001, compared with initial value.

Values in the same row with different superscripts are

significantly different(p <0.05) from each other.

Control diet: 60, 20, 20% of total calorie intake as
carbohydrate, fat, protein, respectively

Modified diet: 55, 25, 20% of total calorie intake as
carbohydrate, fat, protein, respectively

o|& Ro|x| okirh gAML 8F F P4 &
g} Wokm Aol Wkt gigich AgTelde 44 Al
Az} vlsle] 85 THERFig. I R3]
mAH(Fig. 2)2 o8t Z2ag Hyow tzgzt vl
shol FrbA] " miFo] JeolslA Hgrk

A% A2 gl 0, 30, 60, 1208 G B
(Fig. Do} Q47 H=(Fig. 2)-2 di=d3t AgTelA
$o8t Hol7t gidict. 85 F APl dER W
Ao godt 2718 HoFglon} tizeliE olP
g Hshr} glgick

Ay A A ATt v)asie] tlzdellA st
1205 C-peptide 557+ FejsbA wokeh A8 85 ¥
2 Tol| 4= s} 308 C-peptide F5+E sl

Table 4. Comparison of Serum Glucose and
Glycated Hemoglobin between Mo-
dified Diet and Control Diet Group

Control diet Modified diet

(n=28) (n=28)
Fasting serm glucose(mmol/!)
0 week 8.85+0.28 8.33+0.33
4 wecks 8.30:+031* 8.14 £0.24*
8 weeks 8.45 1025 7.9110.25*

2hr postprandial glucose(mmol/l}

0 week 13.71 +0.57 14.24£0.67

4 weeks 13.89 +0.66 13.58+0.59*

& weeks 13.38 +0.73 12.44+0.74*
Glycated hemoglobin{%)

0 week 10.6+0.4 104103

4 weeks 10.1£0.4 10.0+0.3

8 weeks 10.1+0.3

98403

Values are mean:t S.EM.

*p <0.05, compared with initial value.

Control diet: 60, 20, 20% of total caloric intake as
carbohydrate, fat, protein, respectively

Modified diet: 55, 25, 20% of total caloric intake as
carbohydrate, fat, protein, respectively

=711k Ad 8% ¥ AgFollA= 33t 0, 30,
60, 120529] C-peptide 5-5(Fig. 1)9} C-peptide ™7
(Fig. 2)0] SolalA] Z7kslo] &2l C-peptide W
Az} w)Zalgic.

4. RSNl REXISY B, WERE 9 X
S =5

A% A2 A iz AdTelA 2t 0, 30, 60,
1208 SElAMMAE S50t fRIXMAE WA fofdt
2jo)7} glodek. A 85 F A5t wwslel B4} 0,
30, 60, 1208 IR Fmok felAat WA
AgET hzTollA] #H3l7} glen F - 9] xe]
X 99t

Ay A% A dzge AgTeld 8 TR,
total-cholesterol, HDL-cholesterol, LDL-cholesterol
2l Soldt Zol7t gigckTable 5). AY 45 85
Z 283t vlasle] A FAAM, total-cholesterol,
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Fig. 1. Changes in serum glucose, insulin and C-peptide concentrations on oral glucose tolerance test
between modified diet and control diet group

Values are mean+S.EM. * p<0.05, **p<0.01 compared with initial value.

Values with different superscripts are significantly different(p <0.05) from each other.

Control diet: 60, 20, 20% of total calorie intake as carbohydrate, fat, protein, respectively
Modified diet: 55, 25, 20% of total calorie intake as carbohydrate, fat, protein, respectively

— 212 —



4 ™
Glucose response area{mmol/ixhr) Insulin response area(pmol/lxhr) C-peptide response area(nmol/ixhr)
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Fig. 2. Changes in serum glucose, insulin and C-peptide response areas on oral glucose tolerance test between

modified diet and control diet group

Values are mean+S.EM. * p<0.05, **p<0.01 compared with initial value.

Values with different superscripts are significantly different(p <0.05) from each other.
Control diet: 60, 20, 20% of total calorie intake as carbohydrate, fat, protein, respectively
Modified diet: 55, 25, 20% of total calorie intake as carbohydrate, fat, protein, respectively
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Table 5. Comparison of Serum Lipids bet-
ween Modified Diet and Control

Diet Group
Control diet Modified diet
(n=28) (n=28)
Triglyceride(mmol/l)
0 week 2.041+0.18 1651024
4 weeks 1.78+0.16 1.95+0.19
8 weeks 2.16+t0.23 2.03+0.19
Total-cholesterol(mmol/1)
0 week 545+02  550*0.15
4 weeks 5.25+0.18 5.32+%0.15
8 weeks 5.32+0.17 528%0.14
HDL-cholesterol(mmol/1)
0 week 1.20+006 1.18%0.06
4 weeks 1.25+006 1.13+0.06
8 weeks 1.19£0.07 1.15%0.05
LDL-cholesterol(mmol/l)
0 week 332102 3.56%0.14
4 weeks 3.18+0.17 3.30%+0.14
8 weeks 3.17+0.18 3.21%0.15

Values are meant S.EM.

Control diet: 60, 20, 20% of total calorie intake as
carbohydrate, fat, protein, respectively

Modified diet: 55, 25, 20% of total caloric intake as
carbohydrate, fat, protein, respectively
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= Abstract =

Effect of Different Levels of
Carbohydrate and Fat Intake on
Glucose and Lipid Metabolism in

Patients with NIDDM

Jee Young Yoon,' D.S., Young Duk Song,' MD.,
Jong Ho Lee,! PhD, Eun Ju Park,! M.S,,
Suk Min Kim,” PhD, Hyun Suk Lim,’ M.S.,
Hyun Chul Lee,’ M.D. and Kap Bum Huh,* M.D.

Department of Food & Nutrition,'

College of Human Ecology, Yonsei University Dr.
Chung’s Food Company. Limited’
Department of Internal Medicine, College of Medicine,
Yonsei University,’

Department of Dietetics, Severance Hospital.s
Seoul, Korea

Background: The objective of this study was to
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assess the effects of decreased intake of dietary
carbohydrate and increased intake of fat on glucose
and lipid metabolism in patients with non-insulin
dependent diabetes mellitus(NIDDM).

Methods: Fifty-six NIDDM patients were divided
into two groups: control diet group(n=28, 60 and 20%

of total energy from carbohydrate and fat, res-
pectively), modified diet group(n=28, 55 and 25% of
total energy from carbohydrate and fat, respectively).
Plasma glucose and lipid metabolic parameters were
monitored. In modified diet group, two cans(400
kcal) of high-fat nutrition formula were substituted
for high-carbohydrate foods and provided daily for 8
weeks. High-fat nutrition formula was composed of
30% of total energy from carbohydrate, 20% from
protein and 50% from fat(80% of fat as monounsa-
trated fatty acid). In control diet group, patients
received two cans(400kcal) of normal-fat nutrition
formula as a placebo, which was composed of 60%
of total energy from carbohydrate, 20% from protein
and 20% from fat. Two enteral nutrition formulas
were same with respect to the contents of dietary
fiber, vitamins and minerals.

Results: In the begining, the levels of fasting and
postprandial glucose, glycated hemogiobin, trigly-
ceride, HDL, LDL,, total-cholesterol, and the response
areas of glucose, insulin and free fatty acid to oral
glucose tolerance test were not different between two
groups, but C-peptide response area was lower in
modified diet group than in control diet group. After
8 weeks, modified diet decreased fasting and
postprandial glucose and tended to decrease glycated
hemoglobin; it also increased insulin and C-peptide
response areas, and decreased glucose response area.
However, in control group, there were no changes in
those concentrations. Compared with initial values, at
8 weeks the levels of serum triglyceride, HDL, LDL,
total-cholesterol and free fatty acid area were not

changed in both control and modified diet groups.

Conclusion: The results indicated that reduction of
carbohydrate propotion from 60 to 55% of total ener-
gy and increased fat intake from 20 to 25% as
monounsaturated fat could improve glycemic control

in Korean NIDDM patients.
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